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INTRODUCTION 

Under the Clean Air Act, as amended, the Environmental Protection 

Agency i s  responsible f o r  es tabl ishing Federal performance standards f o r  

new s ta t ionary  sources which contr ibute  s ign i f i can t ly  t o  a i r  pollution or  

cause o r  contr ibute  t o  the endangerment of public health or  welfare. 

handling f a c i l i t i e s  have been included i n  a l i s t i n g  of such sources. 

Grain 

The Office of Air Qual i ty  P l a n n i n g  and  Standards es tab l i shes  

performance standards from emission data gathered from the best  demonstrated 

emission control systems. Source t e s t i n g  firms under contract  t o  the 

Emission Measurement Branch perform source t e s t s  a t  f a c i l i t i e s  determined 

t o  be among those best  control led.  

The shiploading and boxcar unloading f a c i l i t i e s  a t  Carg i l l ,  Inc. in 

Sea t t l e ,  Washington were tes ted  fo r  pa r t i cu la t e s  and pa r t i c l e  s i z e  by 

Valentine, Fisher,  and  Tornlinson, Inc. Three par t icu la te  and one 

pa r t i c l e  s i z e  test were taken a t  the i n l e t  and o u t l e t  of each control 

system d u r i n g  the week of October 1 ,  1973. Both control systems consis t  

of a Carter-Day 72RJ96 f i l t e r .  
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DISCUSSION OF RESULTS 

During Run 1 a t  the  ca r  dump, t e s t i n g  was discontinued between 

each ca r  dumping.  Approximately f i v e  minutes o u t  of every seven were 

used f o r  actual dumping during periods of no delay. During Runs 2 and 3 ,  

t e s t i n g  was discontinued only when a delay would occur between cars .  The 

r e s u l t  of t h i s  procedure is  a possible  higher emission r a t e  measured d u r i n g  

Run 1 .  The r e su l t s  do  no t  follow t h i s  reasoning. Run 2 results a re  s l i g h t l y  

lower than Run 1 ,  b u t  Run 3 i n l e t  i s  higher.  The average i n l e t  emission r a t e  

i s  112.3 lbs /hr ,  and the average emission r a t e  a t  the o u t l e t  i s  0.16 lb/hr .  

Only two runs were accomplished a t  the shipload i n l e t  because of 

plugging o f  the  nozzle due t o  la rge  p a r t i c l e  s i z e s .  

r a t e  was 861.3 lbs /hr  and  average o u t l e t  r a t e  was 0 .27  lb/hr .  

Average i n l e t  emission 

Due t o  an e r r o r  in the ana lys i s ,  ether-chloroform ext rac t ions  were not 

performed on the samples as required by Method 5 i n  the August  1 7 ,  1971, 

Federal Register. Examination of previous t e s t  r e s u l t s  show t h a t  the  

ether-chloroform ext rac t ion  por t ion  of the sample may be s i g n i f i c a n t  i f  

back half  weights a re  la rge  in  comparison t o  the t o t a l  sample. 

One p a r t i c l e  s i z e  t e s t  was run a t  each t e s t  s i t e .  The i n l e t  t e s t  a t  

the  ship loading f a c i l i t y  was unsuccessful.  
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TABLE 1 

I n l e t  t o  Car Oump Fi l ter  
- P a r t i c u l a t e  Summary - Engl ish Units i 

Run Number 

Date 
volume of Gas Sampled - DSCFa 
percent Moisture by Volume 
Average Stack Temperature - O F  

Stack Volumetric Flow Rate - OSCFi.1 
Stack Volumetric Flow Rate - ACFM' 
Percent I s o k i n e t i c  

b 

P a r t i c u l a t e s  - probe, cyclone, 
and f i l  ter ca tch  

mg 
gr/DSCF 
grlACF . 

l b l h r  

P a r t i c u l a t e s  - t o t a l  ca t ch  

m9 
grIOSCF 
gr/ACF 
l b l h r  

Percent impinger catch 

1 2 

10-02-73 10-03-73 
142.99 76.03 
1 .o 0.8 
58.5 56.9 
20,882 21,141 
20,499"'- . 20,611 
93.5 92.1 

. .  

. .  . .  . 

5931.52 2614.18 
0.639 0.530 
0.650 0.543 
114.3 96 .O 

5933.60 2618.19 
0.639 0.530 
0.651 0.544 
114.4 96.1 

0.0 0.2 

a Dry standard cubic  feet  a t  7OoF, 29.92 i n .  Hg. 

Dry s tandard cubic f e e t  per minute a t  700FF, 29.92 i n .  Ho. 

' Actual c u k l r  feet per mfnate 

3 Average 

10-04-73 
79.45 
0.8 
50.4 
21,739 21,254 
21,067 20,726 
93.6 93.1 

3499.08 4014.93 
0.678 0.616 
0.699 0.631 
126.4 112.2 

3503.18 4018.32 
0.679 0.616' 
0.700 0.632 
126.5 112.3 

0.1 0.1 
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TABLE 2 
P a r t i c u l a t e  Summary - E n g l i s h  Units 

Outlet Of Car Dump F i l t e r  

1 2 3 Average 

10-02-73 10-03-73 . .10-04-73 
Volume o f  Gas Sampled - DSCFa ~ 125.43 127.38 132.38 

Average Stack Temperature - O F  60.9 60.6 59.2 
' : Stack Volumetric Flow Rate - DSCFblb 19,336 19,676 19,877 19,629 

Stack Volumetric Flow Rate - ACFMC 18,927 19,222 '.: 19,462 '.... . 19,204 

..Percent Isokinetic 

percent  Moisture by Volume 0.9 0.9 0.9 

' 

93.7 93.5 96.2 94.5 

I , .  

. .  

I P a r t i c u l a t e s  - probe, cyclone, 
and f i l t e r  catch 

5.96 4;2a 3.61 4.62 
gr/DSCF 0.00073 0.00052 0.00042 0.00056 1, gr1ACF 0.00075 0.00053 0.00043 0.00057 , 

0.12 0.09 0.07 0.09 l b l h r  

P a r t i c u l a t e s  - t o t a l  catch 

mg 10.12 8.70 4.95 
I 

I 

I gr/DSCF 0.00124 0.001 05 0.00058 0.00096 
grIACF 0.00127 0.001 08 0.00059 0.00098 

l b / h r  0.21 0.18 0.10 0.16 

1 Percent impinger ca tch  41.1 50.8 27.1 39.7 

a Dry standard cubic  feet  a t  7OoF, 29.92 f n .  Hg. 

I 

I 
Dry standard cubic  fee t  per minute a t  700F, 29.92 i n .  Ha. 

Actual cubic  f$?t per v i n u t e  

. 
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TABLE 3 
Pa r t i cu la t e  Summary - E n g l i s h  Units 

I n l e t  t o  Shipload F i l te r  

Date 
Volume of Gas Sampled - DSCFa 
percent  Woi sture by Volume 

p a r t i c u l a t e s  - probe. cyclone* 
and f i l ter  catch 

mg 
gr/DSCF 
gr/ACF 
lb /h r  

1 2 

10-05-73 10-06-73 
86.97 67.12 
0.6 1.2 
46.0 46.8 

21,733 

92.3 87.6 

17,243 
. . . . . . . . .  . . . . . .  17',,66 ., 21 ,076':';. 

30,061.49 21,552.24 
5.32 4.94 
5.49 4.96 
991.6 730.8 

Average 

25,806.86 
5.13 .:.:.:.:.:.:.:.:.: . . . . . . . . . .  . . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . . .  
Particulates - t o t a l  catch 

ma 30,063.33 21,556.62 25,809.97 
I 

gr/DSCF 
gr/ACF 
l b / h r  

5.32 4.95 5.13 
5.49 4.97 5.23 
991.7 731 .O 861.3 

1 
I 
I 
I 
I 
I 

1 
I 

i- 

I 
I 
1 0.0 0.0 0.0 Percent impinger catch 

a Dry standard cubic feet  a t  70°F, 29.92 i n .  Hg. 
I 
I 

Dry s tandard cubic f ee t  per  minute a t  7OoF, 29.92 i n .  H a .  

fi.ctu31 cct.;c f ee t  per m i n u t e  

. .  
5 
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TABLE 4 
P a r t i c u l a t e  Summarv - Enalish Units 

Outlet  of Shipload f i l t e r  

Run Elumber 1 

Date 10-05-73 
Volume of Gas Sampled - DSCFa ~ 187.35 

Percent Moisture by Volume 0.5 
Average Stack Temperature - "F 54.8 
Stack Volumetric Flow 
Stack Volumetric Flow 
Percent Isoki netic 
c 

P a r t i c u l a t e s  - probe, 
and f i l t e r  catch 

a9 
gr/OSCF 
gr/ACF 
l b / h r  

Rate - DSCFi-lb 22,510 
Rate - ACFM' 21,956 

96.2 

cyclone, 

9.92 
0.00082 
0.00084 
0.16 

P a r t i c u l a t e s  - t o t a l  catch 

mg 
gr/DSCF 
gr/ACF 
lb /h r  

12.12 
0.001 00 
0.001 02 
0.19 

Percent impinger catch 18.2 

2 

10-05-73 
170.54 

0.9 
56.5 
20,223 

20,186 
97.5 

9.03 
0.00082 
0.00082 
0.14 

10.96 
0.00099 
0.00099 
0.17 

17.6 

a Dry standard cubic f e e t  a t  70DF, 29.92 i n .  Hg. 

Dry standard cubic  f ee t  per minute a t  700F, 29.512 i n .  Ho. 

Actml c u b i c  :E!?: per minxte 

6 

3 Average 

10-06-73 
48.60 

1.1 
58.5 
19,582 20,772 

19,662 ": 20,602 
97.4 97.1 

3.25 7.40 
0.00103 0.00089 
0.00103 0.00089 

0.16 . 0.17 

. _ . .  

8.52 
0.00270 0.001 56 
0.00269 0.00157 
0.45 0.27 

61.9 32.5 

. .  
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TABLE 5 
P a r t i c u l a t e  Summary - Metric U ' t s  

I n l e t  t o  Car Dump F i l t e r  &b,,t) 

Run Number 1 2 3 

Date 10-02-73 10-03-73 10-04-73 
Volume o f  Gas SamFled - Nm 3 ( a )  4.05 2.15 2.25 
Percent Moisture by Volume 1 .o 0.8  0.8 
Average Stack Temperature - O C  14.7 13.8 10.2 

599 61 6 

580 584 597 

Stack Volumetric Flow Rate - Nn 3 /min. (b)591 
Stack Volumetric Flow Rate - m 3 .  /mIn .  

- 

Percent I sokine t i  c 93.5 92.1 93.6 

P a r t i c u l a t e s  - probe, cyclone, 
and f i l t e r  catch 

P a r t i c u l a t e s  - t o t a l  catch 

mg 
mg/Nm3 
mgfm 

I 

-3 
1 

k g / h r  

5931.52 2614.18 3499.08 
1461.90 1211.71 1552.04 
1488.33 1242.17 1600.65 
51.87 43.52 57.33 

Average 

602 

587 
93.1 

401 4.93 
1408.55 
1443.71 
50.91 

5933.60 2618.19 3503.18 4018.32 
1462.41 1213.57 1553.85 1409.95 
1488.86 1244.07 1602.52 1445.15 
51.88 43.59 57.39 50.96 

0.0 0.2 0.1 0.1 Percent impinger catch 

a Dry normal cubic m t e r  a t  21.1°C, 760mm 3g. 
b Dry normal cubic meters per minute a t  21.1°C, 760mm Hg 

Actual cubic aieters per  minute 

7 
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TABLE 6 
P a r t i c u l a t e  Summary - Metric Un'ts 

Outlet  o f  Car Dump F i l t e r  < G g e , h  

Run Number 1 

Date 10-02-73 

Volume o f  Gas Sampled - Nm 3 (a) 3.55 
0.9 

Average Stack Temperature - O C  16.1 
Stack Volumetric Flow Rate - Nm 3 /min.  ( b )  548 
Stack Volumetric Flow Rate - m 3 /min. ' ( c )  536 

Percent Moi s ture by Volume 

- 

Percent I s o k i n e t i c  93.7 

2 3 Average 

10-03-73 10-04-73 
3.61 3.75 
0.9 0 .9  
15.9 15.1 

544 551 544 
93.5 96.2 94.5 

557 , :+ ..563 . :, . . '  ,556. 

. .  . .  

P a r t i c u l a t e s  - probe, cyclone, 
and f i l t e r  ca tch  

P a r t i c u l a t e s  - t o t a l  catch 

mg 
mq/Nm3 

-3 mg h 
k g l h r  

'Percent impinger catch 

5.96 4.28 3.61 4.62 
1.67 1.18 0.96 1.27 . 
1.71 1.21 0.98 1.30 

0.06 0.04 0.03 0.04 

10.12 8.70 4.95 7.92 
2.84 2.41 1.32 2.19 
2.90 2.46 1.35 2.24 

0.09 0.08 0.04 0.07 

41.1 50.8 27.1 39.7 

a Dry normal cubic  meter a t  21.1°C, 760mm Hg. 

Dry normal cubic  meters per minute a t  21.loC, 760mm Hg. 

Actual cubic  meters per minute 

. -  
8 
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- .- - 
P a r t i c u l a t e  Summary - Metric units 

I n l e t  -to Shipload F i l t e r  
-. 

, .' . _- 
1 2 Average . .> Run Number - .  

Date 
volume o f  Gas Sampled - Nm 

Average Stack Temperature - ' O C  7.2 8.2 

Stack Volumetric-F-law Rate..- m /min.  

. .  
4 - _. ' . 10-05-73 10-06-73 

3 ( a )  2.46 1.90 
Percent Moisture by Vol u m  ,* 0.6 1.2  

(b) .ST5 488 556 Stack  V o l u m t r i c  Flow Rate, - Iln - / m i n .  
597 486 541 <'. 3 ' '. ( c )  

3 -_ c 

Percen t  I s o k i n e t i c  .. . .. 110.8 87.6 99.2 
,_.; . - .... ;;.&.;* .... 2 ; ; .  '__.* , ..,.,' 

-. . 

p a r t i c u l z t e s  - probe, cyc!one, 
and f i l t e r  ca t ch  

P a r t i c u l a t e s  - t o t a l  ca t ch  

mg 
mg/Nm 

-3 mg rm 
k g / h r  

3 

Percent inp inser  ca t ch  

30,061 .49 
12,181.23 

12,553.80 
449.79 

30,063.33 
12,181.97 
12,554.57 
449.82 

21,552.24 
11,315.20 

11,359.52 
331 .50 

21,556.62 
11,317.50 
11,361.83 
331.57 

~~ 

a Dry noma1 cubic n:?ter a t  21.1°C, 76Cm Yg. 

Dry normal cub ic  n e t e r s  p e r  minute a t  21.1°C, 76Chim Hg. 

. . . .  
'. Actual cubic  fi,eters p e r  minute . .  

7 ... - 
1 . .  . .,. ( I : . ,  :... . : - -  

.9. 
i 

25,806.86 
11,748.21 

11,956.66 
390.65 

25,809.97 
11,749.74 
11,958.20 
390.69 

I 
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I 
1 
1 
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TABLE 8 
Pa r t i cu la t e  Summary,- Metric Units 

Ou t l e t  o f  Shipload Fil ter 

1 ' 2  3 Average Run Number 

Date 10-05-73 10-05-73 10-06-73 
5.31 4.83 1.38 

Average Stack Temperature - O C  12.7 13.6 14.7 

. .  5 7 3 .  . .  , 5 5 4 . .  . 588 Stack Volumetric Flow Rate - Nn3/m,in. ( b )  637 
3 " "  

572 557 583' Stack 'Volumetric Flow Rate - m /min.  (c) 622 
Percent I sokine t i  c 96.2 97.5 97.4 97.1 

Volume of Gas Sampled - Nm 3 ( a )  

Percent Moisture by Volume 0.5 0.9 1.1 

- ,  
. .  

. .. ~. . ... ...: . .  . .  .. . .  .. . .  

Part iculates  - probe, cyclone, 
and f i l t e r  catch 

ma 
mg/Nm 

-3 ng/m 
W h r  

3 

Part iculates  - t o t a l  catch 

mg 
mg/Nm - 
mg/m3 
k g / h r  

3 

9.92 9.03 3.25 
1.87 1.87 2.36 
1.91 1.87 2.35 

0.07 0.06 0.08 

12.12 10.96 8.52 
2.28 2.26 6.18 
2.34 2.27 6.15 
0.09 0.08 0.21 

Percent impinger ca tch  18.2 17.6 61.9 

Dry normal cubic  meter a t  21.loC, 760mm Hg. 

Dry normal cubic meters per minute a t  21.1"C, 760mm Hg. 

Actual cubic  meters p e r  minute 

a 

. 

7.40 
2.03 
2.04 

0.07 

. 

10.53 
3.57 
3.58 
0.12 

32.5 
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P a r t i c l e  S i  ze Results 

Car Dump Inlet 

Dp, P a r t i c l e  Diameter (Microns) Weight % less than Op 

2.40 20.0 

1.42 

0.97 

0.51 

0.33 

9.3 

2.7 

2.7 

2 .7  

Car Dump Out le t  I 
3.23 

1.91 

1.31 

0.69 

0.45 

Ship Load Outlet 

3.28 

1.94 

1.33 

0.71 

0.46 

80.0 

56.0 

44.0 

36.0 

32.0 

10.6 

1 .o 
0 

0 

0 
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PROCESS DESCRIPTION 

Boxcar Rece iv inq  - When r a i l c a r s  f u l l  o f  g r a i n  are rece ived a t  t h e  

e leva to r ,  the  type and grade o f  g r a i n  i n  each c a r  i s  determined. 

f a c i l i t y  handles wheat almost e x c l u s i v e l y .  

and t h e i r  contents f o r  each t r u c k  i n  the  r a i l  yard.  

which the wheat w i l l  be p u t  i s  added t o  t h e  l i s t ,  next .  

each car  i s  matched as c l o s e l y  as poss ib le  w i t h  the  type and grade o f  wheat 

c u r r e n t l y  i n  t h e  s torage b i n .  A t r a c k  o f  ca rs  i s  se lec ted  and the  cars are 

emptied i n  sequence even though t h i s  may mean a l t e r n a t i n g  between boxcars 

and hopper cars.  

t racks  i n  t h e  same dumpshed. Dust emissions from both  processes are  

c o n t r o l l e d  by  separate f i l t e r  systems. 

Th is  

A l i s t  i s  compiled o f  the  cars 

The s torage b i n  i n t o  

The contents o f  

Hopper cars and boxcars a r e  emptied on separate p a r a l l e l  

The boxcar t o  be unloaded i s  moved i n t o  the c a r  dump shed and clamped 

t o  a movable s e c t i o n  o f  t r a c k .  The b i f o l d  doors on the n o r t h  end o f  t h e  

shed c lose  au tomat i ca l l y .  The s l i d i n g  s t e e l  door o f  the car  has a l ready  

been opened. 

re in fo rced  paper o r  wood. 

" g r a i n  door" i s  then 'b roken and t h e  car  i s  t i l t e d  t o  dump t h e  g r a i n  i n t o  the  

rece iv ing  hopper. The g r a i n  i s  immediately conveyed from t h e  hopper t o  i t s  

assigned storage b i n .  The t a r e  we igh t  o f  t h e  empty car  i s  then determined. 

As the  g r a i n  i s  dumped i n t o  the  r e c e i v i n g  hopper, a sample i s  au tomat i ca l l y  

conveyed pneumat ica l ly  t o  Washington S t a t e  o f f i c e s .  The o f f i c i a l  grade, 

mois ture content ,  t e s t  we igh t  ( l b /bu )  and dockage i s  determined here. 

i s  de f ined by t h e  USDA as "weed seeds, weed stems, cha f f ,  s t r a w ,  g r a i n  o the r  

than wheat, sand, d i r t ,  and any o t h e r  m a t e r i a l  o t h e r  than wheat, which can 

The g r a i n  i s  he ld  i n  t h e  c a r  by  a temporary " g r a i n  door" o f  

The c a r  and i t s  contents  are weighed. The 

Dockage 

1 2  



be removed r ead i ly  from the wheat by use of appropriate  s ieves  and 

cleaning devices ,  a l s o  underdeveloped, sh r ive l ed ,  and small pieces of 

wheat kernels removed in properly separa t ing  the material  o ther  than wheat 

and which cannot be removed by properly rescreening or recleaning".  

Dockage ranging from 0.5 percent t o  0.9 percent i s  expressed as  0.5 percent ,  

from 1.0 percent t o  1 .4  percent i s  expressed a s  1.0 precent ,  and from 1 .5  

percent t o  1 . 9  percent i s  expressed a s  1 .5  percent,  e t c .  

was determined using a Carter  Dockage Tester. 

l i g h t  mater ia l s  from the sample and the l a r g e  o r  small mater ia l s  were 

separated from the  wheat by screens.  All of t h e  material  separated from the  

good wheat kernels i s  combined and i t s  weight i s  ra t ioed  with the weight  of 

the t o t a l  sample. 

material  i n  the wheat t he  l a r g e s t  par t  of dockage i s  small heavy p a r t i c l e s  

of d i r t ,  broken wheat kernels ,  and weed seeds. 

The percent dockage 

A small fan asp i ra ted  t h a t  

Thus ,  although dockage i s  an ind ica t ion  of the foreign 

Prior t o  s t a r t i n g  the source t e s t s  the process cycle  was timed. 

Although ;he cyc le  was f a i r l y  uniform the t i m i n g  depended on the following 

var iab les :  

1 .  The c a r  dump operator  

2. Whether the switch engine was w a i t i n g  t o  push  the next car  i n t o  

place o r  whether i t  was being used t o  switch o the r  cars .  

3 .  Whether or not paper and boards from the car  had t o  be removed 

from the g ra t e  over the receiving hopper. 

4.  Whether the receivinb conveyor b e l t  and e leva tor  leg were c l e a r  

of gra in .  

I 
i I 

i 
I 
I 
i 
I 

i 
1 I 
I 
I 
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I n  general ,  f o u r  t o  f i v e  minutes elapsed from the t ime the  g r a i n  

door was broken u n t i l  t h e  c a r  was empty. 

was empty and t h e  conveyor b e l t s  were c l e a r  w i t h i n  30 seconds a f t e r  the  

car  was emptied. 

car  was emptied and t h e  g r a i n  door on t h e  n e x t  car  was broken. 

process t i m i n g  was fo l l owed  the  t e s t  t r a i n s  r a n  cont inuously .  

were shut o f f  whenever delays occurred. 

Normal ly,  the r e c e i v i n g  hopper 

As l i t t l e  as  two seconds elapsed from the  t ime the f i r s t  

When t h i s  

The t r a i n s  

Ship Loading - Wheat f rom severa l  s to rage b ins  i s  f e d  s imul taneously  

on to  the tunnel  b e l t s  beneath the  b i n s  and conveyed t o  one o f  n ine  sh ipp ing  

b ins .  I n  t h i s  way, severa l  grades o f  wheat a re  blended t o  a r r i v e  a t  t h e  

des i red grade f o r  sh ipp ing.  

b e t t e r .  

b ins  a t  one t ime can be emptied onto t w o  p a r a l l e l  conveyor systems which 

c a r r y  the  wheat f rom the  e l e v a t o r  t o  t h e  p i e r .  

Genera l ly  a l l  wheat i s  shipped as #2 grade o r  

Each o f  the  n ine  sh ipp ing  b i n s  has a capac i ty  o f  1200 tons. Two 

The wheat i s  d ischarged 

from the  conveyor b e l t  down one o f  f i v e  l o a d i n g  spouts. 

(1200 tons)  can be loaded i n t o  a s h i p  i n  one hour, there fore ,  t h e  maximum 

load ing  r a t e  i s  2400 tons /hr .  

A b i n  o f  wheat 

The load ing  spouts are capable o f  te lescop ing  several  f e e t  and one or 

two, e i g h t  f o o t  extensions can be added t o  t h e  end o f  the  spout. The s h i p  

loaded a t  the  t ime o f  t e s t i n g  was a bu l k  c a r r i e r .  The load ing  spouts were 

lowered deep i n t o  the  h o l d  and mainta ined c l o s e  t o  the g r a i n  sur face  

throughout the  load ing  process. 

a smal l  p i l e  o f  g r a i n  a t  one end o f  t h e  h o l d  and t o  r a i s e  the  spout s l o w l y  

The normal l oad ing  procedure i s  t o  s t a r t  

1 4  
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as the p i l e  builds.  

When the main p i l e  reaches the  desired height,  the spout i s  slowly 

moved around the hold t o  level out the grain.  Ideal ly ,  the end of the 

spout wil l  be maintained about four  inches in to  the grain surfaces 

t h r o u g h o u t  t h i s  process. 

The grain flows out i n t o  the r e s t  of the  hold. 

The f i l t e r  system pul ls  about 7000 cfm of a i r  i n t o  the end of the 

loading spout, countercurrent t o  the gra in  flow. 

along the t o p  of each spout  and taps  i n t o  the spout near the end. 

A suction duct runs 

The 

. d u s t  i s  col lected i n  a s ing le  Carter Day reverse j e t  f i l t e r .  

Equipment Tested 

Boxcar Dump System Carter  Day 7 2  RJ 96 f i l t e r  

20,000 cfm 

7"  A P water gauge 

19 02. dacron f e l t  bags 

Carter  Day 72 RJ 120 f i l t e r  

19,000 cfm 

19 oz.  dacron f e l t  bags 

Ship Loading System 

. -. 

. .. 15 

'i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I1 I 
- 



I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

TABLE OF CONTENTS 

APPENDIX A - Complete P a r t i c u l a t e  Resul ts  

APPENDIX B - Complete P a r t i c l e  Size Resul ts  

APPENDIX C - F i e l d  Data 

APPENDIX 0 - Laboratory Report 

APPENDIX E - Process Data 

APPENDIX F - Sampling and Ana ly t i ca l  Procedures 

APPENDIX 6 - Test  Log 

APPENDIX ti - Tes t  P a r t i c i p a n t s  

. .. 
-.i 

. .  



I* 
i 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 

APPENDIX A 

Complete Particulate Results 

-, 
. ~. . 



- .  , _  
\. ! 

/I Sample Calculation 
Run 1 - I n l e t  t o  Car Dump F i l t e r  ! 

'I 
II 

I/ 
'1 
'1 

' I  

i 
3 .  Volune o f  dry gas sampled a t  standard conditionsa,  OSCF 

17.7 x V, ( P b  + m) 

I 
I , 

P 17.7 ~ 1 4 3 . 6 3  $O.'3P 4 0 
- 13.6 - - ~ *' =142.91 DSCF 

(Tm + 460) (84.5 +460 - V 
ms t d  

I 2. Volume o f  water vapor a t  standard conditionsb, SCF 

. . 

i 
L 

I 

= 0.0474 x V, = 0.0474 x 31 = 1.47 SCF I . "'gas 

I 4. Mole f r ac t ion  o f  dry gas 

- 100 - % M = 100 1.0 = o.990 
. Md - 100 100 

I 
I 

5. Moleculzr weight  o f  dry s tack gas I 
I 44) + (%02 x -) + ( X O  + %!i2) x &]= 'NWd = (%02 x 100 32 c 



. . . .  . .  .... . .  
9 .  Stack gas voluzetric f1ol-l r a t e  a t  stack coaditions, ACFh! . .  

.. - . 
. .  

.- . .  
, .  

. .  . .;,' 
a=!. 

= 20,492 .h'ACFfl 
.05645 x Qs (Ts + $65) - .056r?5 x 20,884 (58.5 + 460) 

1 . .  

- , 
. .  . . . .  . . . .  . \ : .  : I .  . .  . . . .  

. . .  . . .  

0.99 ' -. , :  
. . . . .  

. .  

. . . . . . .  
' . 

. ,  . . . . .  

. .  
P x ild 30.13 S 

1. Q,= 
. .  

. .  . .  . .  

. . .  

- 
'. I . .  

. .  
.-. ' . , : . .  

. . .  . .:. 
. .  

. .  

. .  . .  
- .  

. .  . . . . .  ~ . . . . . . . . .  
:: . 

. .  

. . . . . . .  . . . . . .  
. .  

. . .  

.: . 

. .  . .  

. . .  . . .  . . .  . . .  . . . .  . . .  . .  

. .  
. .  Percent isokinct ic  ' '  . .  

. . .  

. .  . .  
. .  . .  .~ . .  . .  . .  . .  . .  

. . .  i! 

.~ . .  
. .  

. . . .  

. .  . .  

. .  1.032 x (Ts + 4C9) x 

= 93.1 - 367oX 120 x30.13 xO.99 x (0.25 f 
'. - " .  :. , , , 

"mStd - . I  ,032 X .( 5 8 . 9  6 6 0 ) ~  142..91 

. .  
. . .  . . .  . . . .  . . .  ! . .  . . . . .  ._ . .  

. .  
..... . .  . . .  ... . . .  . .  . . . . . . . .  . . . .  . . . .  . . .  . . . .  . . .  ... . . . . .  :.. , 

. . -  
. . . . .  

. .  . .  

. . . .  . . .  --_- ' 
I 

. . . .  . . .  . . . . . .  I - ! ;  ' ,  . : . . ,  I 
. .  

V, x Tt  x P, x :!d x (D,)2 

. . .  . . . . . .  
. .  

. . . . . .  
. .  

. .  
.. 

. . .  

. .  

. . .  

. . ~  

. .  ... . 
-. 

. . . . . . . . .  

. .  

. . .  

. .  
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11. Par t icu la te  - probe, cyclone, and f i l t e r ,  ar/OSCF 

32. Par t i cu la t e  - t o t a l ,  gr/DSCF 

5933.60 = 0.639 gr/DSCF 
= 0.0154 x - = 0.0154 X - 'ao 142.91 

%td 

i .. 

. . .  

: .. 

14.  

-1 5. 

- .  

., 

.' **:. 
Par t i cu la t e  - t o t a l  a t  s tack conditions. gr/ACF 

pa r t i cu la t e  - probe, cyclone, and f i l t e r ,  lb /hr  

= 0.00857 x Can x Os = O.CO857 x 0 . 6 3 9 ~  20,884 = 114.4 lb /hr  
'aw 

. . . .  
. . . .  .. i l  

. .  
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. .: 

a Dry standard cubic feet at 7OoF, 29.?2 in. Hg. 

Standard conditions at 7OoF, 29.C2 in. Hg. 

J b P S  x (Ts + 460) is determined by averaging the square root of the 
product of the velocity head (APs) and the absolute 
stack temperature from each sanpl ing point. 

Dry standard cubic feet per minute at 7,0°F, 29.92 in. Hg. 
- 
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Inlet to Car Dump Filter 
E n g l i s h  Units 

. DESCRIPTION 

DATE OF RUN 

STACK AREA -...- 
NET TIME OF RUN 
BAROMETRIC PRESSURE 
AVG ORIFICE PRES DROP 

AVG GAS METER TEMP 
VOL DRY GAS-METER COND 

. 
MOLE FRACTION DRY GAS 
MOLECULAR WT-DRY STK GAS 

AVG STACK TEMPERATURE 
STACK PRESSURE, ABSOLUTE 
AVG STACK GAS VELOCITY 

- STK FLOWRATE, DRY, STD CN 
ACTUAL STACK FLOWRATE 

MOLECULAR WT-STK GAS 

... 
PERCENT ISOKINETIC 
PARTICULATE WT-PARTIAL .......... 
PARTICULATE WT-TOTAL 
PERC IMPINGER CATCH 
PART. LOAD-PTL, STD CN 

. PART. LOAD-TTL, STD CN 
PART. LOAD-PTL, STK CN 
PART. LOAD-TTL, STK CN 
PARTIC EMIS-PARTIAL 
PARTIC EMIS-TOTAL 

UNITS 1 

10-02-73 

5.585 
120.0 

IN.HG 3 - 3 1  
IN.H20 4.050 

DEG. F 84.5 

FT2 
MIN 

DCF 143.63 

DSCF 142.99 
ML 
SCF 

31 .O 
1.47 
1 .o 
0.990 

DEG. F 
IN.HG 
FPS 
DSCFM 
ACFM 

MG 
MG 

GR/DSCF 
GR/DSCF 
GR/ACF 
GR/ACF 
LB/HR 
LB/HR 

28.84 
28.73 
58.5 
30.13 
61.175 
20882. 
20499. 
93.5 
5931.52 
5933.60 
0.0 
0.63884 
0.63906 
0.65039 
0.65062 
114.34 
114.38 

. .  
. . .  . .  

. . .  . .  . ~ .  
. .  . .  ,..: 

. .  

... ... : 

2 

0-03-73 

5.585 
64.0 
30.36 
4.100 
78.24 
98.8 
76.03 
13.0 
0.62 
0.8 
0.992 
28.84 
28.75 
56.9 
30.18 
61.509 
21141. 
2061 1 . 
92.1 
2614.1 8 
2618.19 
0.2 
0.52951 
0.53032 
0.54282 
0.54365 
95.95 
96.10 

. . .  

. .  
. .  . . .  . .- . 

3 Average 

0-04-73 

5.585 
64.0 
30.15 
4.300 
79.34 
78.8 
79.45 
13.0 
0.62 
0.8 
0.992 
28.84 
28.76 
50.4 
29.97 
62.870 
21739. . 
21067. 
93.6 
3499.08 
3503.18 
0.1 
0.67823 
0.67902 

61.851 
21254. 
20726. 
93.1 
4014.93 
4018.32 
0.1 :.. 
0.61552 
0.61613 

0.69947 0.63089 
0.70029 0,631.52 
126.38 T12.23 
126.53 112.34 

3 . .  

. .  
. . .  

. .  

. . . .  . . . .  . .  .. : 
. . . .  

. - ', : .:. .:. , , . 

. ,r . . .  . , :  . . , .  
.. , 

. . .  . .  

. . .  
. .  . .  . . .  . . . . . .  - 
i . . . .  
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Outlet o f  Car Dump Filter 
English Units 

DESCRIPTION 

DATE OF RUN 

STACK AREA - .. - 
NET TIME OF RUN 
BAROMETRIC PRESSURE 
AVG ORIFICE PRES DROP 
VOL DRY GAS-METER COND 

UNITS 
10-02-73 

AVG GAS METER TEMP 

TOTAL H20 COLLECTED 

PERCENT MOISTURE BY VOL 
MOLE FRACTION DRY GAS 
MOLECULAR WT-DRY STK GAS 
MOLECULAR WT-STK GAS 
AVG STACK TEMPERATURE 
STACK PRESSURE, ABSOLUTE 
AVG STACK GAS VELOCITY 
STK FLOWRATE, DRY, STD CN 
ACTUAL STACK FLOWRATE 
PERCENT ISOKI NETIC 

VOL DRY GAS-STO CONO 

VOL H20 VAPOR-STO COND 

PARTICULATE WT-PARTIAL 
PART I CULATE WT-TOTAL 

PART. LOAD-PTL, STD CN 

PART. LOAD-PTL, STK CN GR/ACF 
PART. LOAD-TTL, STK CN GR/ACF 
PARTIC EMIS-PARTIAL 
PARTIC EMIS-TOTAL 

PERC IMPINGER CATCH 

PART. LOAD-TTL, STO CN GR/OSCF 

DEG. F 
IN.HG 
FPS 
OSCFM 
ACFM 

MG 
MG 

GR/OSCF 

FT2 7.876 
MIN 160.0 
IN.HG 30.31 
IN.H20 2.200 
DCF 125.42 
DEG.F 79.6 
DSCF 125.43 
ML 24.0 

1.14 
0.9 SCF 
01991 
28.84 
28.74 
60.9 
30.32 
40.055 
19336. 
18927. 
93.7 
5.96 
10.12 
41.1 
0.00073 

LBIHR 
LB/HR 

. .  

. . .  . .  
. .  

. .  
.. 

. .  . .  

0.001 24 
0.00075 
0.00127 
0.12 
0.21 

... . .  . _  . 
. . .  . . . . .  . . .  . .  . .  .. 

. .  

. .  

. .  
. .  ..... . . .  
. . . . . .  . . .  . .  

'1 i. :  .:.-; . .  
. . . . . .  . . . . . . .  . . . .  . . . . . .  . . . . .  . . . . .  . . .  . : 

. .  
. . . . .  . . .  . .  

- 

2 

10-03-73 

7; 876 
160.0 
30.36 
2.300 
130.17 
92.5 
127.38 
25.0 
1.18 
0.9 
0.991 
28.84 
28.74 
60.6 
30.37 
40.678 
19676. 
19222. 
93.5 
4.28 
8.70 
50.8 
0.00052 
0.00105 
0.00053 
0.00108 
0.09 
0.18 

. .  

. ,  

./ -. . . . .  . .  
. .  .... . i  ...i 
I . , . .  
. . .  .I.. . . . . . . . . . .  

. . . . . . . . . .  
i . . . . . . . .  

. '  . .  . . . .  i 
, . , . , . , 

. ,  

3 Average 

10-04-73 .. 

. .  

. .  

.. 
. . .  

I 

7.876 
160.0 
30.20 
2.300 
130.87 
71.7 
132.38 
25.0 
1.18 
0.9 
0.991 
28.84 
28.74 
59.2 
30.21 
41 -187 40.640 
19877. 19629. 
19462. 19204. 
96.2 94.5 
3.61 4.62 - 
4.95 7.92 
27.1 39.7 -. 
0.00042 0.00056 
0.00058 0.00096 
0.00043 0.00057 
0.00059 O.QOO98 

0.10 0.16 
0.07 0 $4 

* . .  
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DESCRIPTION 

DATE OF RUN 
I 

Inlet to Shipload Filter 
Engl ish Units 

UNITS 

I 
I 
I 
I 
I 
I 
I 
4 
I 

FT2 
MIN 

STACK AREA 
NET TIME OF RUN BAROMETRIC PRESSURE IN.HG 
AVG ORIFICE PRES DROP IN.H20 
VOL DRY GAS-METER COND DCF 
AVG GAS METER TEMP DEG. F VOL DRY GAS-STD CON0 DSCF 

ML TOTAL H20 COLLECTED 
VOL H20 VAPOR-STD COND SCF 
PERCENT MOISTURE BY VOL 
MOLE FRACTION DRY GAS 

AVG STACK TEMPERATURE DEG.F 
STACK PRESSURE, ABSOLUTE IN.HG 
AVG STACK GAS VELOCITY FPS 

~ STK FLOWRATE, DRY, STD CN DSCFM 
ACTUAL STACK FLOWRATE ACFM 
PERCENT I SO KI NET I C 
PART I CULATE WT- PART I AL 

PERC IMPINGER CATCH 
PART. LOAD-PTL, STD CN GR/DSCF 

PART. LOAD-PTL, STK CN GR/ACF 
PARTIC EM1 S-PARTI AL LB/HR 
PARTIC EMIS-TOTAL LB/HR 

MOLECULAR WT-DRY STK GAS 
MOLECULAR WT-STK GAS 

MG 
MG PARTICULATE WT-TOTAL 

. PART. LOAD-TTL, STD CN GR/DSCF 

PART. LOAD-TTL, STK CN GR/ACF 

. . . .  . .  
. .  . .  

1. .:.. 

1 2 

10-05-73 10-06-73 

4.909 
62.0 
29.95 
4.200 
85.82 
68.8 
86.97 
11.0 
0.52 
0.6 
0.994 
28.84 
28.78 
45.0 
29.58 
71 .562 
21 733. 
21076. 
92.3 
30061.49 
30063.33 
0.0 
5.32309 
5.32341 
5.48589 
5.48623 
991.60 
991.66 

4.909 
~ 

64.0 
29.46 
3.600 
67.07 
66.0 
67.12 
17.0 
0.81 
1.2 
0.988 
28.84 

~ 

28.71 
46.8 
29.09 
58.287 
17243. 
17166. 
87.6 
21552.24 
21 556.62 
0.0 
4.94464 
4.94565 
4.96400 
4.96502 
730.83 
730.98 

Average 

0.0 - .  
5.13386 
5.13453 
5.22495 

861 .@ 
861.32 

5.22562 8' 

64.924 
19488. 
i9121. 
99.2 
25806.86. 
25809.97 

i 

. .  . .. 
. I . !  ,; . .  . .  . .  . .  

r .  ( .  
...,. . _  I.'-,> . 

. 



. . 18.2 17.6 61.9 32.5 :.. 
PARTICULATE WT-TOTAL MG 
PERC IMPINGER CATCH 
PART. LOAD-PTL, STD CN GR/DSCF o*ooo82 
PART. LOAD-TTL, STD CN GR/DSCF o*ooloo 
PART. LOAD-PTL, STK CN GR/ACF 0*00084 

LB/HR 0*16 0.14 0.17 0.16 
PART. LOAD-TTL, STK CN GR/ACF o.oo102 

' PARTIC EMIS-TOTAL LB/HR 0.19 0.17 0.45 0.27 

. . '  0.001 03 0.00089 0.00082 
0.00099 0.00270 0.00156 
0.00082 0.00103 0.00089,.- . .  
0.00099 0.00269 0.w57 

. ,  
I 

PART1 C EM1 S- PARTIAL 
. .  

I 

' I . .  

; i '  
I 

I 1:. ! 

I - i. . .  

. .  . .  I 
. . .  ..... . .  . .  

. .  

I .  
i :  

I; 
i 

, 

' 



I n l e t  t o  Car  Dump F i l t e r  
M e t r i c  U n i t s  

DESCRIPTION 

DATE OF RUN 1 
I 
I 
I 
4 
I 
I 
I 
I .  
I 
I 
I 

UNITS 1 2 3 Average 

10-02-73 10-03-73 10-04-73 

STACK AREA M2 0.519 0.519 0.519 . -  ..... 
NET TIME OF RUN M I N  120.0 64.0 64.0 
BAROMETRIC PRESSURE MM.HG 769.87 771.14 765.81 
AVG O R I F I C E  PRES DROP MM.H20 102.870 104.140 109.220 
VOL DRY GAS-METER CN DM3 4.07 2.22 2.25 
AVG GAS METER TEMP DE6.C 29.2 37.1 26.0 . .... ~~~~ ~~~~ ~ 

VOL DRY GAS-STO COND ONM3 4.05 2.15 2.25 
TOTAL H20 COLLECTED ML 31 .O 13.0 13.0 
VOL H20 VAPOR-STO COND NM3 0.04 0.02 0.02 
PERCENT MOISTURE BY VOL 1 .o 0.8 0.8 
MOLE FRACTION DRY GAS 0.990 
MOLECULAR WT-DRY STK GAS 28.84 

AVG STACK TEMPERATURE DEG.C 14.7 
STACK PRESSURE, ABSOLUTE MM.HG 765.30 
AVG STACK GAS VELOCITY M/S 18.646 
STK FLOWRATE, DRY, STD CN DNM3/M 591. 
ACTUAL STACK FLOWRATE AM3/M 580- 
PERCENT ISOKINETIC 93.5 
PARTICULATE WT-PARTIAL MG 5931.52 
PARTICULATE WT-TOTAL MG 5933.60 
PERCE IMPINGER CATCH 0.0 
PART. LOAD-PTL, STD CN MG/NM3 1461 .90 
PART. LOAD-TTL, STD CN MG/NM3 1462.41 
PART. LOAD-PTL, STK CN MG/AM3 1488.33 
PART. LOAD-TTL, STK CN MG/AM3 1488.86 
PARTIC EMIS-PARTIAL KG/HR 51.87 
PART1 C EMIS-TOTAL KG/HR 51.88 

MOLECULAR WT-STK GAS 28.73 

0.992 0.992 
28.84 28.84 
28.75 28.76 
13.8 10.2 
766.57 761.24 
18.748 19.163 18.852 
599. 616. 602. . . .  . . .  
584. 597. 587. , 
92.1 93.6 93:l 
2614.18 3499.08 401 4.93-.. 
2618.19 3503.18 4018.32 
0.2 0.1 0.1 
1211.71 1552.04 1408.55 
1213.57 1553.85 1409,:95'' 
1242.17 1600.65 1443.71 
1244.07 1602.52 1445.15 
43.52 57.33 50.91 
43.59 57.39 50.96 

. . .  ... . . .  . .  . . .  
..... . . . . . .  

. . .  'I,.' 
..I . :.. . . . . .  . . . . .  : . 

. .  ..... ' .  I . . ' 

. . . . . . . . . . . . . . .  ... .': .... . . . .  . . G  . :, - / i -  . . . .  . . . .  ... 
.. 

, .  

, . .  

. . ,. 
. . . .  , . .  .... ,.;. <. . . .  .~ ~ . - . . . . . . . . .  . . .  

. . . . .  .. 
_ .  . 

i -  . . .  .. ~ . .  . . .  . . . . . . .  . . - .  . . . .  

. . .  . .  . .  . . .  ...... .:1. . . .  . . . . .  . 
' : >.: 

. .  
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. .  .._ ... .... . " . . .  . . . .  

. .  . .  . . .  . . . .  - .  
. . .  . . . . . . . . . . . . . . .  ., . , . '_ - 
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Outlet o f  Car Dump Filter 
Metric Units 

' DESCRIPTION 

DATE OF RUN 

STACK AREA 
NET TIME OF RUN 
BAROMETRIC PRESSURE 
AVG ORIFICE PRES DROP 

AVG GAS METER TEMP 

TOTAL HZ0 COLLECTED 

PERCENT MOISTURE BY VOL 
MOLE FRACTION DRY GAS 
MOLECULAR WT-DRY STK GAS 
MOLECULAR WT-STK GAS 
AVG STACK TEMPERATURE 
STACK PRESSURE, ABSOLUTE 
AVG STACK GAS VELOCITY 
STK FLOWRATE, DRY, STD CN 
ACTUAL STACK FLOWRATE 
PERCENT ISOKINETIC 
PART1 CULATE WT- PART I AL 
PARTICULATE WT-TOTAL 
PERCE IMPINGER CATCH 
PART. LOAD-PTL, STD CN 
PART. LOAD-TTL, STD CN 
PART. LOAD-PTL, STK CN 
PART. LOAD-TTL, STK CN 
PARTIC EMIS-PARTIAL 
PARTIC EMIS-TOTAL 

VOL DRY GAS-METER CN 

VOL DRY GAS-STD CON0 

VOL H20 VAPOR-STD COND 

. .  
. .  

. .  
. .  . . . .  . -  . . . .  

. . . .  . .  

. .  . . .  . .  
. . . .  . I .  " .  

UNITS 1 

.10-02-73 

M2 0. i32 
MIN 160.0 
MM.HG 769.87 
MM.H20 55.880 
DM3 3.55 
DEG.C 26.4 
DNM3 3.55 
ML 24.0 
NM3 0.03 

0.9 
0.991 
2%. 84 
28.74 

0EG.C 16.1 
MM . HG 770.13 
MIS 12.209 
DNM3/M 548. 
AM3/M 536. 

93.7 
5.96 

41.1 
MG 10.12 ,MG 
MG/NM3 1 -G7 
MG/NM3 2-84 
MG/AM3 1.71 
MGlAM3 2-90 

. .  
. . .  

,. 

2 

10-03-73 

0.732 
160.0 
771.14 
58.420 
3.69 
33.6 
3.61 
25.0 
0.03 
0.9 
0.991 
28.84 
28.74 
15.9 
771.40 
12.399 
557. 
544. 
93.5 
4.28 
8.70 
50.8 
1.18 
2.41 
1.21 
2.46 
0.04 
0.08 

.. 
,. . . .  . .  

-3 

10-04-73 

0,732 
160.0 
767.08 
58.420 
3.71 
22.1 
3.75 
25.0 
0.03 
0.9 
0.991 
28.84 
28.74 
15.1 
767.33 
12.554 
563. 
551. 
96.2 
3.61 
4.95 
27.1 
0.96 
1.32 
0.98 
1.35 
0.03 
0.04 

1 *. 
! I/: 

Average 
.. I ,  4 .  

, 

I 
I' 
'! I 

12.387 
556. 
544. 
94.5 
-4.62 .;,/ ' 
7.92 ..I 
39.7' 
1.27 
2.19 

e. 24 
0.04 
0.07 

1 .30**. 

. . . . .  
. .  

. .  . . . .  I .  . . . . .  . .  
. . . . . . .  - - .  . . .  . . . , - ,  . : . .  

. . . . . .  . . . . .  . .~ 
. -  
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Inlet to Shipload Filter 
Metric Units 

DESCRIPTION 

DATE OF RUN 

STACK AREA 
NFT TTME OF RUN . .- . . - . ._ . . 
BAROMETRIC PRESSURE 
AVG ORIFICE PRES DROP 
AVG GAS METER TEMP 
VOL DRY GAS-METER CN 

. 

VOL DRY GAS-STO COND 

VOL H20 VAPOR-STO COND 
TOTAL H20 COLLECTED 

PERCENT MOISTURE BY VOL 
Mnl F FRACTION DRY GAS ..--- ~~ 

MOLECULAR WT-DRY STK GAS 
MOLECULAR WT-STK GAS 
AVG STACK TEMPERATURE 
STACK PRESSURE, ABSOLUTE 
AVG STACK GAS VELOCITY 
STK FLOWRATE, DRY, STD CN 
ACTUAL STACK FLOWRATE 
PERCENT ISOKINETIC 
PARTICULATE WT-PARTIAL 

PART. LOAD-TTL, STD CN 
PART. LOAD-PTL, STK CN 
PART. LOAD-TTL, STK CN 
PARTI C EM1 S-PARTI AL 
PARTIC EMIS-TOTAL 

. .  . .  . . .  

. . .  

. .  . .  ........ . . . .  
. . .  . . . .  .. 

. . .  . .  . . . .  
,::. . . . . . . .  

. . . .  . .  ., : .  . .  
. .  

,. . ~. . 

. . . .  

UNITS 

M2 
MIN 
MM. HG 
MM . H20 
DM3 
DEG. C 
DNM3 
ML 
NM3 

OEG . C 
MM . HG 
MIS 
DNM3/M 
AM3/M 

MG 
MG 

MG/NM3 
MG/NM3 
MG/AM3 
MG/AM3 
KGIHR 
KGIHR 

.. 

.. 

. . .  . :  . .  

, .  

. , .  . ,  
. ._ 

. . . .  

. . .  

..,. .. 

.., . .  

1 

10-05-73 

0.456 
52.0 
760.73 
106.680 
2.43 
20.4 
2.46 
11 .o 
0.01 . 
0.6 
0.994 
28.84 

7.2 
751.33 
21.81 2 
615. 
597. 
110.8 
30061 .49 
30063.33 
0.0 
12181.23 
12181.97 
12553.80 
1'2554.57 
449.79 
449.82 

28.78 

. .  
....... . .  . .  . . . .  . , . .  
. i .  I - 

. -  ......, 6 .  
. .  

.~ . 

. .  
> : .  

. .  . .  
- .  . . . .  

. ~. 

2 

10-06-73 

0.456 
64.0 
748.28 
91.440 
1.90 
18.9 
1.90 
17.0 
0.02 
1.2 
0.988 
28.84 
28.71 
8.2 
738.89 
17.766 
488. 
486. 
87.6 
21 552.24 
21556.62 
0.0 
11315.20 
1131 7.50 
11359.52 ....... 
,11361.83 
331 .50 
331.57 

.. : . .  . .  
. ., . . . . . . . . . . .  I ~. 

. .  

Average 

19.789 
556. 
541. 

25806.86 ..' 
25809.97 
0.0- 
11748.21 
11749.74 J 

11 956 46 
11958.20 
390.65 
390.69 

99.2 .;. ' .  : I 
7.: 

.. . .  . . .  , .  . , .  . 
. .  

. . .  

; I  
I 

I 

i 
I 

. .  

. .  
T I  
. . .  - .  
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I 
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I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 
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Outlet o f  Shipload Filter 
Metric Units 

DESCRIPTION UNITS 1 

DATE OF RUN 

STACK AREA 

10-05-73 

Aii GAS METER TEMP 
TOTAL H20 COLLECTED 

PERCENT MOISTURE BY VOL 
MOLE FRACTION DRY GAS 
MOLECULAR WT-DRY STK GAS 

DEG.C 12*7 760.98 AVG STACK TEMPERATURE 
STACK PRESSURE, ABSOLUTE MM. HG 7. 691 
AVG STACK GAS VELOCITY M/S 
STK FLOWRATE, DRY, STD CN DNM3/M 637. 

AM3/M 622* 
96.2 ACTUAL STACK FLOWRATE 

PERCENT ISOKINETIC 

VOL DRY GAS-STD COND 

VOL H20 VAPOR-STD COND 

MOLECULAR WT-STK GAS 

PARTICULATE WT-PARTIAL 
PART I CULATE WT-TOTAL 
PERCE IMPINGER CATCH 
PART. LOAD-PTL, STD CN 
PART. LOAD-TTL, STD CN 
PART. LOAD-PTL, STK CN 
PART. LOAD-TTL, STK CN 
PARTIC EMIS-PARTIAL 

M2 0.586 
MIN 160.0 
MM. HG 760*73 
MM.H20 109.22° 
DM3 5.31 
DEG.C 24e5 
DNM3 5a31 

NM3 0 o o 3  
ML 21 .o 

0.5 
0.995 
28.84 
28.78 

9.92 
12.12 
18.2 

MG 
MG 

. . .  
PARTIC EMIS-TOTAL 

. . . . .  
. . . .  . . - .  . .  . .  . . . . .  . . .  

. . .  1 

. . . .  
. .  

. . .  ." . . .  

2 

10-05-73 

0.586 
160.0 
748.28 
81.280 
4.92 
24.4 
4.83 
31 .O 
0.04 
0.9 
0.991 
28.84 
28.75 
13.6 
748.54 
16.265 
573. 
572. 
97.5 
9.03 
10.96 
17.6 
1.87 
2.26 
1.87 
2.27 
0.06 
0.08 

. .  . . .  . ,  .. . -. 
. . .  . . . . . .  . .  . .  

... . . .  . . . .  . . . . .  ... 

.. - 
.... 

. . . .  

.. 

3 

10-06-73 

0.586 
47.1 
748.28 
75.438 
1.40 
23.9 
1.38 
11 .o 
0.01 
1.1 
0.989 
28.84 
28.72 
14.7 
748.54 
15.843 
554. 
557. 
97.4 
3.25 
8.52 
61.9 
2.36 
6.18 
2.35 
6.15 
0.08 
0.21 

. .  

; .  . .  
. .  

Average 

I :  

16.599 
588. 
583. ,. 
9F.l ' _.i 

7.40 i.! 
10.53. 
32.5 
2.03 
3.57 d 
'M4 
3.58 
0.07 
0.12 

. . .  
... . . .  

. .  . .  

. .  . . .  
. .  

. .  
. . .  

. . . .  . .  . . . . .  . . . .  . . . . .  
I . .  
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APPENDIX 8 

Complete P a r t i c l e  Size Results 'f 
_.. 

.. . .  
. .  . .  . . . .  
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I 
1 
I 
I 
I 
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CASCADE IMPACTOR CALCULATIONS 

vo = (8465.41)(VO%) (P,) / (T,) (TIME) + (22.6417)(VO&) / (TIME) 

vo = Gas flow a t  i n l e t  t o  impactor a t  25' C .  and 1 4 . 7  p s i a ,  
cc  per  second. 

VO&= Dry gas meter volume a t  meter temperature and pressure ,  d r y  acf 

P, = 

T, = 

TIME= Sampling time, minutes 

VOL, = 

} A  = 

P =  

Dry gas  meter p r e s s u r e ,  "Hg 

Dry gas meter temperature ,  OR 

Volume of water c o l l e c t e d ,  m l  

Viscos i ty  of gas i n  impactor, gm / (cm) (sec)  

Density of, gas i n  impactor,  gm per  cc  

P =  Average pressure  i n  impactor,  atm. 2 
3 =  
' P  

Po = 

Density of a e r o s a l  p a r t i c l e ,  gm per  cc  

Pressure  a t  i n l e t  t o  impactor, a t m .  

C h a r a c t e r i s t i c  diameter  of a e r o s o l  p a r t i c l e  for impactor 
s t age ,  microns 

Diameter of impactor j e t ,  cm. 

Dpc' 

Dc = 

.. 

I 

-1 

i 
I 
I. 

- I: 
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APPEXDIX C 

F i e l d  Data 
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T R A V E R S E  POINT L O C A T I O N  F O R  C I R C U L A R  DUCTS 

OUTSIOE OF NIPPLE, (DISTANCE A) h//& 

OUTSIDE OF NI?PLE. (OISTANCE B) A INSIDE OF NEAR WALL TO 

STACK I.D., (DISTANCE A - DISTANCE B) 32,' 

SCHEMATIC OF SAMPLING LOCATION 

COLUMliS 2 AND 3 FROM OUTSIDE 0 

. . . .  " 



TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS 

PLANT L ,. 77-LF 
I 

c..4k?DumP - OUTLET 
INSIDE OF FAR WALL TO 

INSIDE OF NEAR WALL TO 

STACK LO. ,  (DISTANCE A .  DISTANCE B) 

NEAREST DOWNSTREAM DISTURBANCE Z d;'s 

a 
OUTSIDE OF NIPPLE, (DISTANCE A) 

I OUTSIDE OF NIPPLE, (DISTANCE B) 

&/e 
N/& 
3 8 " 

NEAREST UPSTREAM DISTURBANCE I c <P'S 

CALCULATOR k?//fl.L/A E/ <a&?,/ I SCHEMATIC OF SANPLING LOCATION 



T R A V E R S E  P O I N T  LOCATION FOR CIRC' JLAR DUCTS I- 

~~ . ~~ 

fv /q mINSIDE OF NEAR WALL TO 
- OUTSIDE OF NIPPLE, (DISTANCE E) 

a -A 
, .. - 

STACK I.D., (DISTANCE A .  DISTANCE B) 
NEAREST UPSTREAM DISTURBANCE 
NEAREST DOiVNSTREAW DISTURBANCE 

i < A I L .  9 & 'S 
2. e ' s  

SCHErfiATlC OF SAMPLING LOCAT!ON 

I 

. .  . . .  . . . . . .  . . . . .  . 
. . . . .  

_ _  - . *  - .  
. .  .I . . .. . . -. . . .  

- . .  . ~ . .  
. . . . . . . . . .  

- - - . 

.. . .  - .  .. . .  _ .  . - .  
- .. I EPA (Dur) 232 . .  

. .  . . . .  , .  
. . .  ~. 4/12 .. 



I1 
I TRAVERSE POINT LOCATION FCR CIRCULAR DUCTS 
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NOMOGRAPH DATA 

PLANT c * n ~ ~ / L ~  - .S~C)TTLE 

DATE /c- 4- 73 

SAMPLING LOCAT~ON /dLe-T 5 /4 /P ,  r i )n A& * /  

/ 7/)F77>*3 //’ 3% 9 / 
2ALIBRATED PRESSURE DIFFERENTIAL ACROSS 
IRIFICE, in. H20 

AVERAGE METER TEMPERATURE iAMBlENT+2O0F),‘F 

PERCENT MOiSTUDE !?( CAS STREA!! @Y V n L W E  

BAROMETRIC PRESSURE AT METER, in. Hg 

STATIC PRESSURE IN STACK, in. Hg 

(Pm+0.073 x STACK GAUGE PRESSURE in in. H20) 

RATiO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, OF 

AVERGGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCIN HEAD, in. H20 

C FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

ACTUAL NOZZLE DIAMETER. in. 

REFERENCE Ap. in. H20 

EPA (Dur) 234 - 
a/] 2 

Tm .- avg. 

%lo 

Pm 

PS 

P 
p m  

T 

i. 6.5 2 

7 5” 

_. - . . . . .  . . .  
. .. ~ . .  ~. 
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STATIC PRESSURE IN STACK, in. Hg 
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NOMOGRAPH DATA 

. . . .  . . . . .  
,. . ._ . .  

:ALIBRATEO PRESSURE DIFFERENTIAL ACROSS 
IRIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+ZO"F),'F 

AH@ / ' . LS t  

PERCENT MOISTURE IN GAS STREAM BY VOLUME Bwo "L 
.7 0" Tm .. avg. 

BAROMETRIC PRESSURE AT METER, in. Hg Pm w.3\ 

(Pm+0.073 x STACK GAUGE PRESSURE in in. H20) p s  30 .13  

.?SS RATIO OF STATIC PRESSURE TO METER PRESSURE 

AVERAGE STACK TEMPERATURE, O F  Tsavg. 60 

STATIC PRESSURE IN STACK, in. Hg 

P 
S/P, 

AVERAGE VELOCITY HEAD, in. H20 APavg. o.xi- 

MAXIMUM VELOCITY HEAD, in. H20 APmaX. 1- 2 

0 - 9 5  c FACTOR 

CALCULATED NOZZLE DIAMETER, in. 

0. Z S 6  ACTUAL NOZZLE DIAMETER, in. 
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NOMOGRAPH DATA 

- -  PLANT CA'PGfl- L , T / Z  c 

DATE /o- 2 - 7  3 

SAMPLING LOCATION ' d v 7 u ; T Z ~  c7; add"( z , 3  

CALIBRATED PRESSURE DIFFERENTIAL ACROSS 
ORIFICE, in. H20 

AVERAGE METER TEMPERATURE (AMBIENT+20°F),'F 

PERCENT MOISTURE IN GAS STREAM BY VOLUME 

BAROMETRIC PRESSURE AT METER, in. Hg I pm 

STATIC PRESSURE IN STACK, in. Hg 

(P,+0.073 x STACK GAUGE PRESSURE in in. H20) 

P 
RATIO OF STATIC PRESSURE TO METER PREGURE S/P, 

T 
Savg. 

Apavg. 

AVERAGE STACK TEMPERATURE, "F 

AVERAGE VELOCITY HEAD, in. H20 

MAXIMUM VELOCITY HEAD, in. H20 

I C FACTOR 
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2% 

s0.3\ 

~ 

CALCULATED NOZZLE DIAMETER, in. 
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VALENTINE, FISHER h TOMLINSON 
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET 

1, L “  

I 

1 111. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 
WATER I N  IMPINGER AND BUBBLERS. 
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VALENTINE, FISHER 6 TOMLINSON 
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET 

CLIENT &'PA A 7  CARGILL DATE OF ANALYSIS / d / / 2  - 1 6  173 

EVALUATION LOCATION C A R D U M P  iu LE r RUN NO. Two 

EVALUATION DATE /a / 3 / 7 3 CLEAN-UP SET NO. 2 7 

I. EVAPORATION OF 32f (ml) OF A C E T ~ N E  
RINSE 6 BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE 
FILTER. 

FINAL 8/4L/J, (mg) - TARE 790 1 / *  2 (mg) 

-BLANK (( 0 0  / mg/ml) ( 32.f ml) = -32 mg) = G'430~8bmg. 

11. FILTER CATCH h'J,d //O 6 .&# (Media Type) 

FINAL '-/8q,X (mg) - TARE 30 / + L  (mg) = I S 3 . 3  mg. 

111. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 
WATER IN IMPINGER AND BUBBLERS. 

FINAL (mg) - TARE (mg) 

-BLANK ( mg ) = Y/A; mg. 
<_. 

IV. PARTICULATE FROM EVAPORATION OF d 66 (ml) WATER 
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - 

x .  
(mg) &?. 

FINAL 79839.1 (mg) - TARE 7983 6 ,f 
-BLANK (( .66 I mg/ml) ( 2 6 0  ml initial 

- #/S ml CONDENSED = SO- ml) = .;,zG' mg) = 4 , o M Y m g .  
,_ : q I 25 

V. PARTICULATE FROM &(dl OF f l s T O A J 6  RINSE OF IMPINGER, 
BUBBLERS, AND CONNECTORS AFTER FILTER: 

FINAL 79149.7 (mg) - TARE 79197.6 
-BLANK (( a O O /  mg/ml) ( / q ~  ml) = /Cr mg) 5 I *  96 mg. 

= 0~618. I?' mg. 

(mg 1 

VI. TOTAL PARTICULATE = I + I1 + 111 + IV + V 

BLANKS 
FINAL mg . 

ACETONE = mg 1 ml = mgfml TARE mg . 
ETHER-CHLOROFORM = mg.(FINAL mg - TARE mg) 

I . . .  
'WATER = . . . . .  . mg/ ml = mg/ml. .FINAL. mg., - . .  

. . .  ...... . . . . . . . . .  
. . . . . .  . . . . .  ,~ . . . .  r ,- . .- .. _. . . .  

I. ' __. 

.. .  

.. . .  . .  

. . . .  . . . .  

. .  . . I , .-. ,-- ..A . ,. 
. . . .  . .  . . . .  ....- .._.. .. . . .  ~ 

. .  - I . ' . . .  . >  

, -  
. .- . , ~ . ~ 
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VALENTINE, FISHER & TOMLINSON 
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET 

CLIENT ,!?PA h 7  @ARG/LL DATE OF ANALYSIS 10 / I  2 - 16 / 73 
EVALUATION LOCATION C A R D U  M P  I ~ L E  r RUN NO. * e E E  

EVALUATION DATE l o / 4  / 73 CLEAN-UP SET NO. a 2 

I. EVAPORATION OF 320 (ml) OF f l c ~ ~ 0 d E  

RINSE & BKUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE 
FILTER. 

FINAL 81006, q(mg) - TARE 790J2, 1 (mg) 

-BLANK (( ,601 mg/ml) ( 320 r n l )  = '3) mg) = 1953.TB mg. 

11. FILTER CATCH MSA / / b  6 (Media Type) 

FINAL /877. '# (mg) - TARE 3 3 1 . 3  (mg) = /545, t mg. 

111. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 
WATER IN IMPINGER AND BUBBLERS. 

FINAL (mg) - TARE (mg ) 

-BLANK ( ms) = mJr4 mg. 
I. 

IV. PARTICULATE FROM EVAPORATION OF A 90 (ml) WATER 
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - 

.# FINAL 78806.3(mg) - TARE 7886d.8 
-BLANK (( BS / mg/ml) ( a9 o ml initial 

277 - + l j  ml CONDENSED = 3LFo_ ml) = a@ mg) = 

(mg) 
*y 

/*3z mg. 
V. PARTICULATE FROM 1 2 0  (ml) OF f l c ~ r o u ~  RINSE OF IMPIIJGER, 

BUBBLERS, AND CONNECTORS AFTLR FILTER: 

FINAL 79363.2(mg) - TARE 79360. (mg) 

mg . -BLANK (( .bo/ urg/ml) ( /jP ml) = / Z  mg) 5 a . g g  
= 3 J 3 3 t I a m g .  

VI. TOTAL PARTICULATE = I + 11 + I11 + IV + v 

BLANKS 
FINAL mg . 

ACETONE = mg 1 ml = mglml TARE mg . 
ETHER-CHLOROFORM = mg.(FINAL mg - TARE ms) 

.. 
. . .  

mg/ml. ' FINAL mg . ' .-. ... 
. .  

. .  . ' TARE . ' .  . ?g. .i' .. -WATER = ' . mg/ m l =  
. -. . . . .. - . .  . .  . ~ . . .  . .  I . %  

' . . . . ~~:~ .. 
:-. .;WT/APS A , ~ ,  - .  . - - .. .. - .  L t .  

.. . . _ .  ... . .  .~ ~ 

_ I  . . . . .- . . ..~ _ _  - . 
- -  

~ 

.. , , .  . .. . - .  .. . ~ -1.. c ._,_.,._ - - .. . . . . . . -. , . .  
. . .  . .  

. . .. . . 1 . . .., i. '1.; . ... 
. .  
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VALENTINE, FISHER & TOMLINSON 

LABORATORY ANALYSIS AND TOTAL PARTICUUTE SHEET 

CLIENT f P A  A 7  C A R ~ / C C  DATE OF ANALYSIS / O  //z - 1 6  / 73 
EVALUATION LOCATION CARDoMP QUTLE 7 RUN NO. / 

EVALUATION DATE 10 / 2 / 73 CLEAN-UP'SET NO. 2 6  __ 

I. EVAPORATION OF 240 (m1) OF - ~ C E T ~ U C  

RINSE 6 BRUSHING OF NOZZLE, PROBE A\D GLASSWARE BEFORE 
FILTER. 

. .  
. .  FINAL mg . ,' 

. .  
I . .  

BLANKS 

ACETONE . . ' mgl ' d =  , '  mgfd 'TARE mg. ' 

. 
. .  

. . ' "ETHER-CHLOROFOR?Y = .,-.;,. , . mg.(FINAL . mg - : TARE ;. mg) . .  .. . .  
. . . .  

~, - . : .. . . .  . .  . .  . .. 
. .  . .  . . 
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VALENTINE, FISHER & TOMLINSON 
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET 

CLIENT EPA A T  CARG;LL DATE OF ANALYSIS / o / / 2 -  / 6  /73 

EVALUATION LOCATION Cn/?DlJl-fP OUTLE 7 RUN NO. 4 
EVALUATION DATE CLEAN-UP SET NO. 2f 10 /3 / 73 

I 

I. EVAPORATION OF 0730 (ml) OF &CPTON& 

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE 
FILTER. 

FINAL 787(C8.S(mg) - TARE 7 ~ 7 ~ ~ 1 0  

-BLANK (( . b~ / mg/ml) ( 220 ml) = '2s mg) = 4,aS mg. 

FINAL 3 Z . Z  (mg) - TARE 3.39, 9 (mg) - 

(mg) 

11. FILTER CATCH MSR / i o  6 E k  (Media Type) 

0 mg. - 

111. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 

IV . 

V. 

VI. 

WATER IN IMPINGER AND BUBBLERS. 

FINAL (mg) - TARE (mg) .. 

-BLANK ( mg ) = ?;/A mg. 

FINAL 79U6.7(mg) - TARE 7 ? + L b 1 7  (mg) ~ ) .  

PARTICULATE FROM EVAPORATION OF 3 6 o (ml) WATER 
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - 

?* 

PARTICULATE FROM 14 0 ( m l )  OF dcEmuc RINSE OF IMPINGER, 
BUBBLERS, AND CONNECTORS AFTER FILTER: 

FINAL79077.9 (mg) - TARE 79077 .0  (mg) 

-BLANK (( mg/ml) ( / C / O  ml) = -19  mg) = 0- 76 mg. 

TOTAL PARTICULATE = I + I1 + I11 + IV + V = 8rtXhng. 
BLANKS 

' FINAL mg. 
mg . ml = mg/ml TARE ACETONE = mg 1 

m g -  TARE mg ) ETHER-CHLOROFORM = mg .(FINAL 
.. 

mg. 
.. 'mg. ~- 

mg/ml. FINAL '. .. 
. ml = 

~ .. . . .TARE . .. .. ,-  - . . .  . .  . _  . .  . mg/ 
... ... 

. . .  + .  . . _ _  . .. . . . - . . . -. . . . 
2 . .  - ~~~ . .. : . ., , 

. ._ . _  .~ . - , . - '.&Z.. . . .  . -  . . .. ~ . _. .L..- ~. ...,.~ ~ : - -_ .... . . . ... 

.. . ... 

.. 
WATER = 

. .  . .- . .. ,.-.< 

. .. - -. . -~ . .  
. .  

VFT/AP9A ~ '. 
-. .. 

. .  . . .  . 1 _ _  I .  . .  . .  . _  
. .  
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VALENTE, FISHER h TOHLINSON 
LABORATORY ANALYFi AND TOTAL PARTICULATE SHEET 

CLIENT €PA ,47 CARGIC,  DATE OF ANALYSIS 16/12 - 16/73 
EVALUATION LOCATION C d p b U N p  - 0 u 7 LE 7- RUN NO. 3 
EVALUATION DATE I CLEAN-UP SET NO. J B  / O  / '/ 1 73 

I. EVAPORATION OF / 90 .ml) OF f l C E  7-0 N E 

RINSE & BRUSHING OF NOZZLE, ?ROBE AND GLASSWARE BEFORE 
FILTER. 

FINAL 78rts08 (mg) - :ARE 7&/J  1 0  (mg) 

-BLANK X # B o /  mg/d: ( 190 ml) = , 19 mg) 

11. FILTER CATCH MS& I l t ;  kk' (Media Type) 

FINAL J " a / . f  (mg) - TARE 232* b (mg) 

111. HYDROCARBON OBTAINED BY ETZ3-CHLOROFORM EXTRACTION ON 
WATER IN IMPINGER AND BUBBJZS. 

FINAL (mg) - TARE (mg) 

-BLANK ( mg) 

' 
3 - 6 1  mg. 

I' 
I I  

. . .  .. 
mg., 

-. mg. ' 

. .  . .  
. . . . . .  

. ml = . .  r.g/ml. FINAL. 
. . .  

I mg/ 
. . . . .  

WATER = ' ' 

. .  . .  

. .  ... 

-- :-.:L'--i.::.:. :: 

. . . . . . .  
., ._ 

. . . . . . . .  . . . .  
. .  - .  

. . . . . .  . . . . .  
.. 

. .  ~ . .  .~ . .  
. .  

V. PARTICULATE FROM //d (d) OF g c & n o E  RINSE OF IMPIZJGER. 
BUBBLERS, AND COXNECTORS AFTER FILTER: 

FINAL 77J61.3 (mg) - TARE 77d6 1. 7 (mg) 

-BLANK (( # 6 - d /  mg/ml) ( / / O  ml) = - I /  mg) = 0 . 6 0  

VI. TOTAL PARTICULATE = I + I1 + I11 + IV + v 

FINAL mg - 
m l =  mglml TARE mg . 

BLANKS 

ACETONE = mg 

ETHER-CHLOROFORN I mg.(FINAL mg - TARE __ mg) 



VALENTINE, F I S H E R  & TOMLINSON 
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET 

> 

. .  . FINAL mg. , ' 

' . '  BLANKS 

. .  : . . .  . :.ACETONE . = mg/ m l =  m g / m l  .TARE . . mg. ' 

. .  

CLIENT EPA kr C A / L G / L C  DATE OF ANALYSIS 10 / 12 - 6 / 7 3  

EVALUATION LOCATION 5 H i P L O A D  - / ' A / L €  7 RUN NO.  1 I 

- EVALUATION DATE / b  /5  / 7  3 CLEAN-UP SET NO. 2 3 

~ 

1 

I. EVAPORATION OF A /O ( m l )  OF ACETOUE 
R I N S E  & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE 
F I L T E R .  

FINAL 962ffio (mg) - TARZ 6 6 338. B (ms)  

-BLANK (( am/ m g / m l )  ( a / O  m l )  = *.?I mg) 

11. F I L T E R  CATCH Mdff 1/06 By (Media T y p e )  

FINAL Vf.iT.7 (mg) - TARE 330.2. (mg) 

111. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTIOX ON 
WATER I N  IMPINGER AND BUBBLERS. 

FINAL (mg) - TARE (mg) 

-BLANK ( mg) 

I V .  PARTICULATE FROM EVAPORATION OF A 5 0  (ml)  WATER 
I N  IMPINSER AND BUBBLERS FOLLOWING EXTRACTION - 

FINAL 63078.6 (mg) - TARE 63078.2 (mg) 

-BLANK (( '8-0 / mg/ml) ( d 5 0  m l  i n i t i a l  

. I  

. .  . .  
i .  . 

m g / m l .  ~ FINAL 
. .  . .  . .  . . .  , .  . .>.! : 

WATER = m g l  - m l  = 
'' . . ., I ' 

. ... , . ' . .. ,... _ _  

V. PARTICULATE FROM /a (ml) OF #&70/VE RIXSE OF IMPINGER, 
BUBBLERS, AND CONNECTORS AFTEX FILTER: 

I 

FINAL 6 7336 ,sL (mg) - TARE 6 733 CL - 6 (mg) 

-BLANK (( /& /  m g / n l )  ( /20 m l )  = Z mg) = 1.68 mg. 

= 3OO63.34 mg. 

1 

I 3 
V I .  TOTAL PARTICULATE = I + I1 + I11 + I V  + V 

. .  . . i  
1 :  . . .  . .  

I mg:(FINAL mg - TARE . .. 
. .  

ETHKR-CHLOROFORM 



VALENTINE, FISHER & TOMLINSON ~ 

I LABORATORY AYALYSIS AND TOTAL PARTICULATE SHEET 

CLIENT €PA rpr C A ~ G I L L  DATE OF ANALYSIS / O / / L - / b  /73 

EVALUATION LOCATION SHIP LOAD j m L € T  RUN NO. 2 

EVALUATION DATE / 0 / 6 1 73 CLEAN-UP SET NO. 20 

I. EVAPORATION OF 07 6 o (ml) OF f l f E T O A J 6  

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE 
FILTER. 

(w) 
-BLANK (( *BO/  mg/ml) ( J&o ml) = LL mg) 

FINAL /00567* 1 (mg) - TARE 793qS. I 

11. FILTER CATCH / / d  b &h! (Media Type) 

(mg) FINAL 6 6 0 . 6  (mg) -TARE 330~0 
111. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 

WATER IN IMPINCER AND BUBBLERS. 

(mg) - TARE (mg) FINAL 

-BLANK ( mg) 

IV. PARTICULATE FROM EVAPORATION OF &? 36 (ml) WATER 
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - 

(mg) FINAL 66 711.3 (mg) - TARE 6 L  762.6 

-BLANK (( 67) / mg/ml) ( d36 ml initial 
2 1: I L/ 

- 0’17 ml CONDENSED = ml) = + mg) 
I .  

/ /  

(mg) il 
= 1. E 9  
= d1556.6 

V. PARTICULATE FROM //6 (ml) 0.F f l C E a U 5  RINSE, OF IMPINGER, 
I ,  ., 1 BUBELERS, AND CONNECTORS AFTER FILTER: 
II 

FINAL66?db.-S-(mg) - TARE 6 6 9 / 8 * S  

-BLANK (( mg. 

mg. 

i ,oO/ m g / d )  ( / / o  ml) = . // mg) - 

VI. TOTAL PARTICULATE = I + I1 + 111 + IV + V 
8 

BLANKS ’ . ; 
mg . 
mg - ,: 

FINAL 
. .  ACETONE = ml = mg/ml ‘TLYE 

ETHER-CHLOROFORM = , . mg.(FINAL mg - .TARE. 
w l  . . .  

, .  

. .  
mg . . .  - .. - .. 

mg/ml. FINAL 
. .  

. . .  . . . . . .  . - ’  TARE Qg. . . . . . .  . .  . .  . .  

... ....... 
. . _. . , . . 

. . . .  . . . . . . .  . . . . . .  sw :. . . .  . .  . - .  
. . .  . . . .  

~ . .  
. , . .  -. , ~ 

. .  
~~ ~~~ ~~~ ~ ~~~ ~ 



VALENTINE, FISHER & TOMLINSON [I ' ' I .  LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET 

CLIENT € P A  AT C A R G I L L  DATE OF ANALYSIS J O / /  2- 16 /73 

EVALUATION LOCATION SH /PL b AO - 0 0 T i  RUN NO. / 
EVALUATION DATE / 0 / 5  / 7 3 CLEAN-UP SET NO. 15 

I. EVAPORATION OF 3 ( m l )  OF / ? c E r o N g  

R I N S E  & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE 
FILTER.  

FINAL 65/60, b (mg) - TARE 65/50. 3 
-BLANK (( , &V/ m g / m l )  ( 380 ml) = 38 m g )  = 9,9a mg. 

FINAL 32 (mg) - (mg) - TARE 328. (4 

(me) 
:: 

11. F I L T E S  CATCH ws# 6 8fl (Media T y p e )  

0 mg . - 

111. HYDROCABON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 
WATER I N  IMPINGER AND BUBBLERS. 

FINAL (mg) - TARE (mg) 

-BLANK ( mg) = ? / A  mg. 

I V .  PARTICULATE FROM EVAPORATION OF 2 1 5  ( m l )  WATER 
I N  ' L P I N G E R  AND BUBBLERS FOLLOWING EXTRACTION - 

F I N A L 7 6 7 3 4 . 7  (mg)  - TAW 7 6 7 2 2 . 9  (mg) 

,. FINAL mg . 
. ACETONE = m d  ' m l =  mg/ml . TARE mg . 

BLANKS 
. .  . .  , .  

. .  . .  
. .  . .  ' . ETHER-CHLOROFORM = - mg.(FINAL m g -  TARE mg ) 



VALENTINE, FISHER & TOHLINSON 
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET 

CLIENT € P A  a r  CARG/LC DATE OF ANALYSIS /O  / 12 -1L 1 7 3  

EVALUATION LOCATION S g J / p b A d  - bosLE;f RUN NO. 2 
EVALUATION DATE 10 /5 /73 CLW-UP' SET NO.  J + 
I. EVAPORATION OF d7 70 ( m l )  OF H c r r o u E  

R I N S E  & BRUSHING OF NOZZLE, PROBE AND GLASSWARZ BEFORE 
FILTER.  

(mg) FINAL 7 6 9 3  .O (mg) - TARE 76 G / J .  7 - 
5 

-BLANK (( / 80/ m g / m l )  ( d 7 0  ~ 1 )  = , J  7 m g )  = 9.03 N g .  

11. F I L T E R  CATCH ki s A 16 6 ed (Media Type) 

0 mg . - FINAL 35,C o (mg) - TARE 3 58. SC (mg) _. 

111. W D R O C W O N  OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 

I V  . 

V. 

V I .  

WATER I N  IMPINGER AND BUBBLERS. 

FINAL (mg) - TAPS (mg) 

= ' ?  AJ/A mg. mg) - -BLANK ( 
i.! 

PARTICULATE FROM EVAPORATION OF J6d ( m l )  WATER 
I N  IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - 

$ 
*@. FINAL 816 35. b (mg) - TARE 8 /  b 33. (L 

26-0 
(mg ) 

/, '3 7 -BLANK r( ' oo / m g / m l )  ( m l  i n i t i a l  

- ,# 3 /  m~ CONDENSED = %-o ml) = 4 mg) = A++- mg. 
2 27 1 2 3  

\ . 
PARTICULATE FROM /J-/o (Id) OEflcEnNE R I N S E  OF IMPIXGER, - .  
BUBBLERS, AND CONNECTORS AFTER FILTER: 

mg - FINAL - BLANKS 

ACETONE = mg 1 m l  = m g / m l  ' TARE mg . 
-__ mg - TARE mg) ETHER-CHLOROFORM = . mg.(FINAL 

, .  . . . .  . . .. . .  .~ . 
, .  . , .  . .  . .  . . .  . .  

mg . -WATER = - m g l  ' d =  m g / m l .  FINAL . :- . .  - 
. .  

. . . - ._ . .. 
. . . . . .  

~. . . . . . . 
. . .  . .  . 



I I  I VALESZINE, FISHER & TOMLINSON 
LAEORATORY A N L Y S I S  AND TOTAL PARTICULATE SHEET 

CLIENT A T  & ? R g / L c  DATE OF ANALYSIS /0//2 - 16/73 
EVALUATION LOCATION SHlPLSIAD 0 U T z ; r  RUN NO.  3 
EVALUATION DATE 10 /6 /73 CLEAN-UP SET NO. /d 

l l  
II 

1 I  
t l  
I: 
I I  
[I 

lll I. EVAPORATION OF 150 ( m l )  OF UCLTONE 
RINSE & BRUSHING OF N O Z Z E .  PROBE Am GLASSWARE BEFORE 
FILTER. 

FINAL 795$8 9 (me) - TARE 79545 , s  (mg ) 
s 

-BLANK (( I m /  mg/*) ( 156 m l )  = el5 mg) = 3.2f ng. 

FINAL 2Jl17 (mg> - ~ ~ ~ ~ 3 5 1 ~ 3  (mg) = 

11. FILTER CATCH Mcd )!Q& Ed (Media T y p e )  

0 mg . 
111. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON 

WATER I N  IMPINGER AND BUBSLERS. 

FINAL (mg) - TARE (mg) 

-BLANK ( mg) = &,/A- mp. 

I V .  PARTICULATE FROM EVAPORATION OF .?so ( m l )  WATER 
I N  IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - 

FINAL 78m3.4 ( m g )  - TARE 78J-3 0 6 (4 

V. PARTICULATE FROM />O (Id) OF flCE70lo& RINSE OF IMPIZIGER, 
BUBBLERS, AND CONNECTORS AFTER FILTER: 

mg. . .  . FINAL 
BLANKS : 

11 '; ' ACETONE = 
..> 

mg / Id= m g / m l  . TARE w . . .  



ANALYTICAL DATA 

n -,: 
COMMENTS: 

C&ILL - S E A  I :-. 
PLANT 
DATE /o/z/,z 
SAMPLING LOCATION I h z L 7 - f l  cL7c p&-p 

;J/ .-,y-~~,:<$= I 
SAhlPLE TYPE t .'I- 

RUN NUMBER 

SAMPLE BOX NUMBER y'-f ' D M  

/ 

CLEAN-UP MAN &E//  ; 3 2 5 c  
J -  

F R O N T  H A L F  LABORATORY RESULTS 

ass/. 92 mg ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS;. CONTAINER d58 
FLASK, FFiONT HALF OF FILTER HOLDER 

1 3  3 37,4 '8 CONTAINER 25 4 3007.60 mg FILTER IIUMBER O t  

BACK H A L F  

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS, AND BACK 
HALF OF FILTER HOLDER 

a5 c a;F3-),:SCm, CONTAINER 
ETHER-CHLOROFORM 

EXTRACTION mg 

mg 
G75b /. 68 

ACETONE WASH OF IMPINGERS. CONNECTORS, CONTAINER 
AND BACK HALF OF FILTER HOLDER 

MOl STU R E  

BACK H A L F  S U B T O T A L  a * @  mg 

T O T A L  HEIGHT 5933.d33 nlg 

I .  

BV0BGE 336,P INITIAL VOLUME ~zc~6.7 rilc .a 
NET VOLUhlE & ml 

7 / 9 t  g g 
SILICA GEL 

FINAL WEIGHT 
INITIAL WEIGHT E E 

.. NET WEIGHT '3B.7 B 30.9' ' '  g 
E 
g: TOTAL NOISTURE g 

' g  . . . .  . . . . . .  . . . .  .. . .  
: . I  . . .  . . . . . . . . . . . . . . . . .  . . . . .  . . .  . . . . . .  

.. . . . . .  . . . .  
. .  - -  i = - ~ .  , 

. . .  . . . .  1 .  . . -. . .  .. . . . .  . .  . .  
, 

- .  

. . .  .... 

. A. 

. .  
:- - - -- . r .  _ _  . . . .  

. .  .~ .. , 

... . 1 _  . .  
. .  . .  .. - .. . . ' EPA(0ur) 231 ' i  

. . . . . .  - _ .  
.. . 

'. ~ 4fl2 . ~ ;. ' A': . - : .: .- 1. *: :. - .. ~. :: . ;. 

, .  

. .  
. ,  

. .  . .  

. . .  

. ~ .  . 



A N A L Y T I C A L  DATA 

LUMMtNTS: 

. I  

"P /&LE 7 - &,.D 
-.-e 

SAMPLING LOCATION 

SAMPLE TYPE ?/?-I"/ IC. i.'LP--: r 
I 

r - 2  

RUN NUhlBER 2 

CLEAN-UP MAN F( F A  / M27 

( -  2 .r: --I J SAMPLE BOX NUMBER u - - 

- FROiJT H A L F  LABORATORY RESULTS 

ACETONE WASH OF NOZZLE, PROBE. CYCLONE (BYPASS), CONTAINER 2 7& 2 4 S d J f  mg 
FLASK, FRONT HALF OF FILTER HOLDER 

CONTAINER lLr3.3 me 

BACK H A L F  I 

IMPIRGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM I 

I 
IMPINGER CONTENTS AN0 WATER WASH OF CONTAINER 7 .--mg I 

'I I HALF OF FILTER HOLDER EXTRACTION N / A  

I ACETONE WASH OF IMP 



ANALYTICAL DATA 
. 

PLANT 

/ SAMPLE TYPE 

RUN NUMBER '=3 
)?ED i ?$X SAMPLEBOXNUMBER 

CLEAN-UP MAN F a 1  ; + 2.7- 
, I  

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 
FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 7 7  , 372 ,3  y 

COMMENTS: 

LABORATORY R E X  ! 

CONTAINER 22 B /9J-3,9 8 

CONTAINER 3aA /5.YJ-. l o  

BACKHALF . , 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS. AN0 BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
AND BACK HALF OF FILTER HOLDER 

CONTAINER ssc *&AW i L7 
ETHER-CHLOROFORM 

EXTRACTION 

23 b a . 8 g  CONTAINER 

BACK HALF SUBTOTAL Jb.ee ?d/c 

. . . . .  
... 

. .  SILICA GEL . - - .  _ _  
FINAL WEIGHT 74z7 e " g 

. . . . . . . . .  
.' . TOTAL MOISTURE '' 13' 3 ' . . 

- .  INITIAL WEIGHT g g g . .~ . .  

..... ..... . . .  . .  . . . .  . .  . . .  . ~ , .  . . . . . .  . . . . .  .... 
g; .. ~ . . -'SI ' - '.- E .  

...... . . .  ... . 

NETGEIGHT . . 3o.z g .' 

... ..... . . . . . . . . . . .  . . .... ... .. -. .ii :.' _-_ .... 

..:: i .  : 
.  it ' . 

,-. 

. . .  

, .. ,. z .  . r e  ..>:;.:a "; ._ . , , 

. . . .  . . .  

%-..,- -< EPA(Dur) 231 :.,,, : :,..;+. ...;.-' I - -~. i ._ 

................ . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .- . .~~ ,. . . . .  
. .  

. . . . . . . . . .  
. .  ,. i , - 

. . . . . . . . .  . . .  . . .  . . . . . . . . .  
.. . .  .~ . .  

,- 4/12 . ' 

. .  
. -  . 

.. . .  . .  
. .  . .  . .  .". I . ,  



I .  

ANALYTICAL DATA 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER Z! 6 .6 
FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 7i CONTAINER 2 6  A- >? ?,.; 9 *. .s 
-r ., I . : ..* 
I. 

LABORATORY RESULTS 

5 5?L mc 

!??C?!T t!P.LF S!!STOTAL 5 a  mz 

7,;  

BACK HALF 

.s mt 

mg 

ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER 2 h  A 0 e.59 mt 

BACK HALF SUBTOTAL 4 .  / , d  me 

IiWINGER CONTENTS AND WATER WASH OF CONTAINER a6 c 3. rz.7 
"=&/A IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFORM 

HALF OF FILTER HOLDER EXTRACTION 

AN0 BACK HALF OF FILTER HOLDER 

I TOTAL WEIGHT /Q/  z m g /  

g 
g 

' E  
- - 'g 

SILICA GEL 
FINAL WEIGHT 
INITIAL WEIGHT g .' 

TOTAL MOISTURE 2 5 3 - 8  
.- NETWEIGHT -.$%z- g . ' g  g: 

. . . . .  . . . . .  . . .  . . . .  . . . . .  
_ .  

. . . . .  . , . .  '. . . . .  - .  - .. 
... . . . . .  . . .  .... 

. .  
- .  :. , z . . 

.. .... 
. .  

.I 
. .  

. .  

.... .... . . . . . , I . . . .  . C~ . . . . .  . .  
. .  

..... 

-" ' ..., EPA(Dur)231 L:' . '. ' . .  - 
~~ 1 . .  4/72'.: , ; 

. .  - . .  
- .  . . . . . .  ...... . . . . . . . . .  . .  . . . . .  . .  . . .  . _ .  . -  . .  

. . . .  
. L  . ;. 

~. . . -  
.. . .  

. -  . ~ .  ...- 1. . . .  . 
.I. - . ,. 

~ :>. i * .  ; - .  .L -_I_.._ ',, .. ,. :.- - , . - 
. . . .  ... . . . . .  

. . . . .  . . .  . . . .  . . -  .. . .  
. .  



ANALYTICAL DATA 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 
FLASK, FRONT HALF OF FILTER HOLDER 

'> 3 2 9, Y h d  
FILTER NUMBER cf 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS, AND BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS, CONNECTORS, 
ANDBACKHALFOFFILTERHOLDER 

MOISTURE 

FINALVOLUME /alrC* mi 
MPINGERS 

~ - .  , 
INITIAL VOLUME /JN, b mi 
NETVOLUME 17. 1 ml 

-73G Og 
SILICA GEL 

FINAL WEIGHT 
INITIAL WEIGHT a g 

. . .  . ' .  NET WEIGHT . :rf/:o . . . . . . .  . . .  __-c..- I -  t - .  . I 
I. . 

.... EPA (Dur) 231 . . . . .  

COMMENTS 

CONTAINER SfB 
LABORATORY RESULTS 

4,2f mg 

CONTAINER a8 A mg 0 

CONTAINER S C  3 . 6 . 4  mg 

* M/A mg 
ETHER-CHLOROFORM 

EXTRACTION 

q.  V O ,  mg 

TOTAL WEIGHT W 9 .  ;jil)mg 
BACKHALFSUBTOTAL 

TOTAL MOISTURE d 3.7 
. . . . . . .  :. .... ~..:.<:> : ... ..-.... 4; .-. - :- ,  

. . . . . .  . . :.; . . .  . .  - . . . . .  .". - . 
. . .  . . .  . . .  :' : .  - .  ... . . .  -. . . . . . .  : ._  . .. . .  .. 

7 - .  .. 



A N A L Y T I C A L  DATA 

FRONT H A L F  LABORATORY RESULTS 

ACETONE WASH OF NOZZLE, PROBE, CYCLOtiE(BYPASS), CONTklRER /f 8 3. b/  ag 
FLASK, FRONT HALF OF FILTER HOLDER 

mg b FILTER NUMBER 7 6  33z.09 CONTAINER I e a 

F!?ONT FALF SUBTOTAL 3 . 6  -_i me 

BACK H A L F  
o&&' 

A& 

/ @ W 3  mg ; 

IMPINGER CONTENTS RSD WATER WASH OF CONTAINER /Ec- w 
mg 

III?PINGERS. CONNECTOF3. AND BACK ETHER-CHLOROFORM 
HALF OF FILTER HOLDER EXTRACTION 

mg 
ACETONE WASH OF IRPIRGERS, CONNECTORS, .CONTAINER Irb - 0 . 6 4  

AN0 BACK HALF OF FILTER HOLDER 
BACK H A L F  SUBTOTAL 

' T O T A L  WEIGHT 4.923- mg L 

'i 
.. i 

MOISTU'RE. 
'2 P a  

- 
/ 

IMP1 NGERS q3 21 3 3ZQ ' 3JR,/ ~ ': 

b.51 

FINAL VOLUME 
INITIAL VOLUC~EC/ZS.~ 22.4 356. / 
NET VOLUUE . .  . .  . .  

. .  

. . .  
. .  

. .  

.. 
g .  

. . . . . . . . . . .  ...... 
. . .  . . .  . . .  E . . . * '  aJTro' .̂  :: .. I 

E 
' E  

. g  

SILICAGEL . '  " 

FINAL EEIGHT 

' NET NEIGl{T :I.. - 8  

- 4/12 _. :. 

..TDTAL MOISTURE ' 8  
. . . . . . . . .  . .  . . . .  .. . . . .  ; . . . .  

e; . . 

.. INITIAL WEIGHT g ' 

. .  - .  

. . .  . . ... . . . . . . . .  . . . . .  . . . . . . .  . . . .  
. ., . . I . c , ~  . , 

.__ . .  . .  

...... . . .  . . . . . .  . . . . . . .  . . .  
, . .  

. . . . .  
. .  .* ...__ .-- 

- .:., €PA (Dur) 231 _:.. 
. . .  . . .  

. .  . .  

. . .  . .  . .  



1 
I 

SILICAGEL '. . .  

. .  TOTAL $OISTURE io. 9 :g 
. . .  FINAL WEIGHT . g g '  B 

g ... 

g; 
' . INITIAL WEIGHT 7/y.7 E g . . . . . . . .  

- .  . . . . . . .  . . . .  . . .  s .  . . .  g .., .. 
I . ' .  . :'. NETv;EiGHT. :.-e 

.... ........ . . . . . .  . , .- 

ANALYTICAL DATA 

... . 

,I 
1 
I 
I 

.. . - . . . . .  . . . . . . . . . . . . . .  . . . .  . . . . . .  . . . . .  ~ .. - . . . . .  ..... ... . . . . . . . .  ... . .  . . .  

.*. 
: .  

.. ...... 
. .). . .  

: 

. . . . . .  .. . . . . . . . . . . . .  . . . .  . . . . . . . .  . . .  .... , .  .. .. 
. '. .;,EPA (Our) 6 1  ..'.: , .:. , . .,-: . 

. . . . . . .  . . . . .  . . . . . . . . .  ..... 

, .  
.- -. _ _ ) _  : t,, .< . .  . ~ .. 

... - . "r" .: A. : L 

4fl* : :; j : .  

. .  : * 

. ~ . .  . .  . .  . .  
~ . .  

; ' ,  i 
. . ,  . 

I 
I 

- 

PLANT 

DATE 

SAMPLING LOCATION * -C 

SAMPLE TYPE 

RUN NUMBER 

c 

7 
SAMPLE BOX NUNBER 

CLEAH-UPHAN fiEpI # 23 
lib\ 1 G - d  

F R O N T  H A L F  

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 
FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER 77  

BACK H A L F  

CONTAINER 2 3  

CONTAINER A3 A 

.. 

1, 

. .  

LABOZATORY RESULTS 

mg 155.5 

,. 

IMPINGER CONTENTS AND WATER WASH OF 
IkPINGERS, CONNECTORS, AND BACK 
HALF OF FILTER HOLDER 

ACETONE "ASH OF IMiPINGERS, CONNECTORS, 
AN0 BACK HALF OF FILTER HOLCER 

MOISTURE 

IMPINGERS ' 

FINAL VOLUGE //f/* g m l  
INITIAL VOLUME 1/82 ' 3 ml 
NETVOLUhqE 0 , r  ml 

FRONT RALF SUSTOTAL 6 * c f  9 .ng ' 

I 

-. 

i 
I a3 c ?9-&P4Je @ /  me -. CONTAINER 

ETHER-CHLOROFORM 
,u / A  w EXTRACTION 

I 
mg i / e  6d' - CONTAINER 2 3  b 

BACK H A L F  SUBTOTAL & H L  27' mg 1 



ANALYTICAL DATA 

P L A N T  CARGILL-SEflTLE - COMMENTS 

D A T E  /0/1/73 
SAMPLING LOCATION 1 N L U -  sufpLok3 
SAMPLETYPE fA-RiiLI/u)s-E 

SAMPLE BOX NUMBER BLUE 

CLEAN-IIP MAN KE-fii , +-2o 

RUNNUMBER 2 

FRONT HALF LABORATORY RESULTS 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), CONTAINER 20 8 d / J d - l *  b q  mg 
FLASK, FRONT H A L F  OF F I L T E R  HOLDER 

FILTER NUMBER 5.0 -37-0.0 CONTAINER A# 3368 60 mg 

7 BACK HALF 
IMPINGER CONTENTS AN0 WATER WASH OF CONTAINER 2 q a  V z  mg 

8% mg 

ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER i?QL 1.67 mg 

IMPINGERS, CONNECTORS, AND BACK ETHERGHLOROFORM 
H A L F  OF FILTER HOLDER EXTRACTION 

4. 3bd mg 

2 1556. &+ mg 

AND B A C K H A L F O F F I L T E R H O L D E R  
BACK HALF SUBTOTAL 

I 
TOTAL WEIGHT 

MOISTURE 

IMPINGERS 
FINAL VOLUME ml BUR- 
IN IT IAL VOLUME IYPfNGm 
NET VOLUME :I 

f2Uh7BL k?z 

SILICA GEL 
F I N A L  WEIGHT 7O6,3 g E B 
IN IT IAL WEIGHT 679,1 g B 

. ..: NET WEIGHT . z / , z  g B g: 
. .  _... ...,.,e < .  .. . . . . . . . .  . .  . .  .. 

' , ? . ' . _ , I  . _ _  , .  . .. 
... ... ... . .  . ..... . 

. ~.. - .. i 
- . I .  

. .  
._ E P A  (DuI) 231 

. . .  . . .  

.'dn2 ;".;z : I -: _ -  . .  - . - 

' Id,< . . E 
- .. . . . . . .  . .  - T O T A L  MOISTURE 

. . .  . . . .  . . . .  . . -c . , . ., .. - .  
. .  

. . .  - .  . . . . . . . . . .  , . ,  ; 
. . . . .  . ,  . . ~  , . . . . . . . . . .  . . . . .  ,~ . . . . .  .. 

. . .  ) >  /;-7 1 ._ . . .  .. ~ ,. . 

. .  . .  . .  . _  - .  
. - . .  . . . . . . . . . . . . . . . . . . . . .  - ~. .__:. . I _  

. . . . .  :I...:, . . .  *i 
. ~. 

. .  . .  . .  

. .  



I 
I 
I 
I 
I 
I 
I 
(I 

!I 

ANALYTICAL DATA 

COMMENTS CkfZG I C  L - S f k f l L E  PLANT 

RUN NUMBER 

SAMPLE BOX NUMBER 6 no 
., CLEAR-UP MAN &5?/ .% 17 

FRONT HALF 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), 
FLASK, FRONT HALF OF FILTER HOLDER . 

32 8.4 
FILTER NUMBER 7 3  2 

BACK HALF 

IMPINGER CONTENTS AND WATER WASH OF 
IMPINGERS, CONNECTORS, AN0 BACK 
HALF OF FILTER HOLDER 

ACETONE WASH OF IMPINGERS. CONNECTORS, 
ANDBACKHALFOFFILTERHOLDER 

MO ISTU'RE 

IMPINGERS 
FINAL VOLUME /JQ 8' / ml 
INITIAL VOLUME 'a&'.y ml 
NET VOLUNE -df- d 

! LABORATORY RESULTS 

FRONT HALF SUBTOTAL ?*?a  .mg 

CONTAINER /9c +-=% ng 
ETHER-CHLOROFORId & / A  

..I 

1, 6 /  

EXTRACTION mg 

CONTAINER- 0 . 5 9  mg 

BACK HALF SUBTOTAL - 2.20 mg ! 

TOTAL \VEIGHT /2. &L mg 

. . .  . . .  . .  * 

. .  :, . .  78L; 6 B 8 I? 
SILICA GEL 

' FINAL ViEIGHT 
'a/* ) .  , : - g  

B .  : . .  
.TOTAL hIOlSTURE 

INITIAL WEIGHT E E . .- ;.. . ..,i: NET WEIGHT : g . . e :  g; . ., : . ~ . 1 I 
. ,~ , i 

: . - .  



ANALYTICAL DATA 

d P L A N T  COMMENTS: 

D A T E  

SAMPLING LOCATION 5 4  
SAMPLE T Y P E  

RUN N U M B E R 2  

SAMPLE BOX NUMBER RE3 00% 
CLEAN-UP MAN 

FRONT HALF 

E m r  ; + 2 4  
dl 
9 

I LABORATORY RESULTS 

ACETOHE WASH OF NOZZLE, PROBE, CYCLONE (BYPASS), C O N T A I N E R ~ L ~ ~  9,03 mg 
FLASK, FRONT H A L F  O F  F I L T E R  HOLDER 

mg 0 CONTAINER 3 c c  p F I L T E R  NUMBER 

. , ' .  

h '  I 

4 .  BACK HkLF 
IMPINGER CONTENTS AND WATER WASH OF 

IftPINGERS, CONNECTORS, A N 0  BACK 
H A L F  OF F I L T E R  HOLDER 

ACETONE YiASH OF IMPIKGERS, CONNECTORS, 
A N D B A C K H A L F O F F I L T E R H O L D E R  

7 

CONTAINER 2q-C 
ETHER-CHLOROFORM 

EXTRACTION 

BACK HALF SUBTOTAL mg 

MOISTURE 
O d f l I R D  IMPINGERS 

FINAL VOLUME LWKZ m l  

SILICA GEL -e., c 
/x/,3 g s .  

. I  . . . . . .  - IN IT IAL WEIGHT m c  e g . . .  
. . F I N A L  WEIGHT 

E . . .  
. . . .  . . . .  . .  ,~ ~ 

.. - '  . .  ~ . . .  
. .  . .' N E T  VEIGHT '. . -  . \  . . . -,I 

.... . I. 
. .  

-. T O T A L  MOlSTURE 3 / * a  . ' L 
. . .  . .  - .  _ .  : . i. 

. . . .  

. . .  



A N A L Y T I C A L  D A T A  

RUfi NUMBER 3 
SAMPLE BOX NUMBER yL=cLcxe 

F R O N T  H A L F  LABORATOFIY RESULTS ir ACETONE %'ASH OF NOZZLE, PROBE, CYCLONE (BYPASS). CONTAINER /2 6 3 . 2 . f  mg I 

m2 

FLASX, FRONT HALF OF FILTER HOLOER 

3C2.3 ~r - CONTAINER /a A 0 4 FILTER NUNBER s2 

9 BACK H A L F  
IMPIKGER CONTENTS AND WATER YiASH OF CONTAINER 3 - ~ t  .mg 

*%' 

"tu/. mg 
IMPINGERS, CONNECTORS, AND BACK ETHER-CHLOROFOfiM 
HALF OF FILTER HOLOER EXTRACTION 

ACETONE WASH OF IMPINGERS, CONNECTORS, CONTAINER /J b 1196 w 
5. ~y 7 ns 

AN0 BACK HALF OF FILTER HOLOER 
B A C K H A L F S U B T O T A L  

T O T A L  WEIGHT 8, J p -  mg ' 

MOISTU'RE 

MIPINGERS 
FINAL VOLUME ml I w P I N  Cc-R '7 447-r. 
NET VOLUME 7 /3C%&€X 314, x- 7/9. L' 

FINALKEIGHT 7Lfo.z 8 g 

INITIAL VOLUhlE 

I /Z 33.2 i236,b '. . 
. .  SILICA GEL 

I 

. .  

g 
g 

... . . .  . . .  
i .TOTAL MOISTURE 

' INITIAL WEIGHT g 8 

. . .  . . . . . . . .  
. .  .' - NET WEIGHT, /.9.1 g . .  

. , - EPA (out) hi . . . . .  . . .  

. .  

. . . . . . .  

., _. 

4 / 1 2 ,  .. ! . . . . _ .  ... 

. .  

. . . . .  
. . .  . . . .  

. .  
. _  _ .  

.. . . . . .  . . .  

. .  t .  . 
. .  . .  

. .  
_ _ ~  . 

.--- ....a .i . ~ ~ . _ '  

c 



ANALYTICAL DATA 
/ .  

PLANT COMMENTS: 

SAMPLING LOCATlOti 

SAMPLE TYPE 

RUN NUMBER 

SAMPLE BOX NUMBER 

CLEAN-UP MAN 

FRONT HALF LABORATORY RESULT: 

ACETONE WASH OF NOZZLE, PROBE, CYCLONE (BYPi.SS), CONTAINER mr 
FLASK, FRONT HALF OF FILTER HOLDER 

FILTER NUMBER CONTAINER mt 

BACK HALF 

IMPINGER CONTENTS AND WATER YlASH OF 
IMPINGERS, COtINECTORS, AN0 BACK 
HALF OF FILTER HOLDER 

, I I  ..* 
*. CONTAINER 

ETHER-CHLOROFORM 
EXTRACTION i 

ACFTONE WASH OF IMPINGERS. CONNECTORS, CONTAINER i . - - . - - . 

ANDBACKHALFOFFILTERHOLDER BACK HALF SUBTOTAL r 

' TOTAL WEIGHT 

MOISTURE 

IMPINGERS 
~ <27,8 plEJmP' c.!.i&w--Os &4f922/ 

et FINAL VOLUME ml 4 2 3 ,  / 
329, r '7 INITIAL VOLUME ml 

NET VOLUME ml 

SILICA GEL 
FINAL WEIGHT g g B 
INITIAL WEIGHT g g B 
NET WEIGHT g E TOTAL MOISTURE 



. . .  
,.I . ,. 

APPENDIX E 

Process Data 
i 

... 
=.: 

... 
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c Test Run  No. 

$ Outlet  

1 1 2  3 

Weight Process Weight 
Rate Ave. % Ave. % Received I i*loi s ture Dockage l b  I b / h r  

Ave. Test 
ldc i g n t 

No. Car Grain lb/bu 

24 Wheat 60 11 1 . 0  3,007,020 1,120,000 
Wheat 60 1 1  1 . o  3,035,700 1,130,000 22 

22 Wheat 60 1 1  1 . 0  

I I Average 

2,657,540 1 ,C~C.OOO __ - 

Ship Loading d 

Average I P 

Test R u n  
No. 

1 p Outlet 

2 

I# 

d Outlet  

Id 

i 1 ,c~o,ooo 

- Inlet  

I n l e t  

20 
10 
8 

$ 1  
2 

2 
In le t  - -  

Wheat 60 11 1 .o 2,496,300 1,250,000 
Wheat 60 . 11 1 .o 1,257,500 1,180,000 
Wheat 60 11 1 .o 957,960 900,000 

Grain and 
Grade 

2 ww 
2 DNS 
2 DNS -- 

2 ww 
DNS 
DNS 

2 ww 
2 DNS 

. . DNS ' 
. . .  

'- DNS 
.~ 
. . . . . .  
.. . .  

. .  

.. 

Percent 
Dockage 

0.5 
1.0 
1.0 

0.5 
1 .o 
1 .o 

0.5 
1 .o 

. '1 .0 
..: 1.0 

I .  

. ~ .  
, . .  

. ,.. .... 

Weight 
Loaded 

l b  

2,434,000 
3,200,000 
2,430,000 
8,064,000 

2,800,000 
3,400,000 
2,744,000 
8,944,000 

2,434,000 
1,830,000 
4,264,000 

2,20D,OOO 
745,000 

2,945,000 
. .  

. . . .  ... . . .  
. .  

. . . .  . .  
5 . .  

3,000,000 

3,450,000 

. . . .  . . .  . .  

3,200,000 

.... 

-2,210,000 -': .- _ .  . 
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APPENDIX F 

Sampling and Analytical Procedures 
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PARTICLE SIZING PROCEDURE 

?t B r i n k s  Cascade Impactor c o n s i s t s  of f i v e  s t ages ,  each of which 
, .-:sins a c o l l e c t i o n  cup and a nozzle j e t .  P a r t i c l e s  suspended i n  the 
sal;;?le gas pass through t h e  j e t  and a r e  impacted on t h e  d i s k .  The 
aaount of p a r t i c l e s  c o l l e c t e d  on each d i sk  i s  a func t ion  of t h e  gas 
..:eli-city through t h e  j e t ,  t h e  p a r t i c l e  c h a r a c t e r i s t i c s ,  and t h e  amount 
cf sample drawn. 

. .  . L , x e r  ope ra t iona l  vacuum of 4 to 8 inches of mercury, t h e  impactor a l lows 
2;dw r a t e s  of 2700 t o  3700 cc  p e r  minute. Normally, 40 t o  80%; of t h e  
j z ; i c u l a t e  is c o l l e c t e d  i n  one s t age .  Sample time i s  l i m i t e d  by 
ri-entrainment from t h i s  s t a g e .  A 25 t o  50 mg. sample c o u l d  be c o l l e c t e d  
on one cup without  re-entrainment .  Maximum sample t i . .  shuuld be d e t e r -  
ml.:.ed by a t r i a l  run, and sample flow r a t e s  should be ad jus t ed  t o  a l low 
irzximum c o l l e c t i o n  b e  t h e  3rd s t age  of  the  impactor. Sample times 
C G d d  allow f o r  s u f f i c i e n t  c o l l e c t i o n  on o t h e r  s t a g e s  a s  we l l .  

.. 

\”ne sampling t r a i n  is set up a s  i n  the  drawing w i t h  t h e  except ion of t h e  
cycione and r ece ive r .  Sample flow r a t e s  a r e  such t h a t  t h e  cyclone has  
l i t c l e  c o l l e c t i o n  e f f i c i e n c y .  I f  extremely d i r t y  samples are taken,  
with an excess of a very l a r g e  p a r t i c l e s ,  t h e  cyclone could be  used t o  
remove these p a r t i c l e s .  

L z z l e  t i p  d i a .  is  e s s e n t i a l l y  t h e  only means of providing f o r  i so-  . . 
Kinet ic  sampling. The sample flow r a t e  i s  f ixed  by t h e  p r e s s u r e  drop 
across  the impactor (p re s su re  drop is determined by t h e  3rd impactor stage;” 
and i t s  requirements for maximum c o l l e c t i o n ) .  
flow r a t e s ,  a small nozz le  t i p  is necessary t o  prevent under i s o - k i n e t i c  

With t h e  normally sma l l  

sampling (un rep resen ta t ive  l a r g e  p a r t i c l e  cap tu re ) .  .- c 

The sample t r a i n  is l e a k  t e s t e d  under 8 inch  mercury vacuum. 
i t  should be noted t h a t  t h e  sample  flow r a t e  i s  low, and t h a t  any l e a k  
ac a l l  w i l l  have s i g n i f i c a n t  e f f e c t  upon t h e  accuracy of t h e  r e s u l t s .  

Again, 

P r i o r  t o  the  t e s t  t h e  p a r t i c l e  s i z i n g  t r a i n  is vacuum t e s t e d  f o r  l e a k s .  
Then the  probe and t h e  sample box a r e  heated t o  above 250 degrees  F. 
sanple  probe is i n s e r t e d  i n  t h e  process stream and gas  flow through t h e  
Lm?actor is s t a r t e d  and he ld  cons tan t  u n t i l  the  end of t h e  test .  

The 

A:rer each test ,  t h e  sample cups a r e  removed from t h e  impactor w i th  tweezers.  
L e  quan t i ty  c o l l e c t e d  on each cup is determined by weighing t o  t h e  n e a r e s t  
0.: mg. S imi l a r ly ,  t h e  q u a n t i t y  of m a t e r i a l  c o l l e c t e d  on t h e  f i l t e r  is 
oecermined. The nozz le ,  probe and p r e - f i l t e r  connect ions a r e  r in sed  with 
reagent grade acetone.  
we:ght of r e s idue  determined t o  t h e  n e a r e s t  0.1 mg. 

The acetone r i n s e  is evaporated t o  dryness  and t h e  
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APPENDIX G 

TEST LOG 

Monday, October 1 ,  1973 

S e t  u p  equipment a t  c a r  dump i n  af ternoon 

Tuesday, October 2 ,  1973 

8:OO a.m. 
10:21 a.m. 

10:29 a.m. 

10:54 a.m. 

10:59 a.m. 

11:13 a.m. 

11:30 a.m. 

2:32 p.m. 

2:41 p.m. 

2:46 p.m. 

2:51 p.m. 

3:05 p.m. 

3:lO p.m. 

3:20 p.m. 

3:24 p.m. 

3:34 p.m. 

3:52-3:54 p.m. 

3:59 p.m. 

4:14 p.m. 

. .  

- 

I _ '  . . .  

:. -,> 
1. v, > - _  

.. >. 

Arrived a t  p l a n t .  
S t a r t e d  R u n  1 a t  in le t  and o u t l e t  of car dump, 
and p a r t i c l e  s ize  a t  o u t l e t .  

Stopped t o  change c a r s .  

Restar ted.  

Stopped. 

S t a r t ed  o u t l e t  and out le t  par t ic le  size. 
Power f a i l u r e  a t  in le t .  

T r a i n  engine derailed. 

Restarted i n l e t  and o u t l e t .  

Stopped t e s t  and a t e  l u n c h .  

Stopped. 

S t a r t ed .  

Stopped. 

S t a r t ed .  

Stopped. 

S t a r t ed .  

Stopped. 

S t a r t ed .  
_ I .  

Stopped 'out le t  t o  change ports. - - . . .  
StOpDed;' . 

. . .  . . .  .. ., , .. . .  .. - _ .  Sta r t ed .  
i p'r n t ~ r i  ;.?=,:-, . . . . . . . .  Lri ..... . . . . . . . . . .  . I - ,  ' &. . .. 

. .  . . . .  . . . . .  . .  
. .  . . . .  

-? . , . I  
~. . . .  . . .  . .  . . .  . . .  . ., . . . . . . . .  . .  . .  .~ . . 

. . .  . . . . . . .  1 -. , .  . -  
. .  

. .  . .  . -  
. .  . 



Tuesday, October 2, 1973 (Con' t . )  

4:16-4:18 p.m. 

4:31 p.m. Stopped. 

4:41 p.m. S ta r ted .  

4:48 p.m. Stopped. No more car  dumping today. 

5:OO p.m. L e f t  p l a n t .  

Stopped i n l e t  t o  change p o r t s .  

Wednesday, October 3, 1973 

7:30 a.m. A r r i v e d  a t  p l a n t .  Car dumping w i l l  n o t  beg in  

8:30 a.m. VFT t e s t  crew re tu rned  t o  o f f i c e .  

f o r  several  hours. 

11:OO a.m. L e f t  p l a n t .  Dumping scheduled f o r  1:30 p.m. 

1:15 p.m. 

1:44 p.m. 

1:50 p.m. 

1:55 p.m. 

2:31 p.m. 

2:43 p.m. 

3:OO p.m. 

3:05 p.m. 

3:17 p.m. 

3:44-3:46 p.m. 

3:52 p.m. 

4:17 p.m. 

4:43 p.m. 

5:OO p.m. 

. _  . . .  
. .  

? 
. 1 .  

. .  

. . .  

S e t t i n g  up t o  r e s t a r t .  

Restar ted.  . 
Stopped. 

S tar ted .  

F in ished Run 1 i n l e t .  *=:, 

.. 

<*- 

F in ished Run 1 o u t l e t .  

S t a r t e d  Run 2 i n l e t  and o u t l e t .  

Stopped. 

. -  Restarted. 

Changed p o r t s  a t  i n l e t .  

Stopped. 

Restar ted.  

Stopped. Run 2 i n l e t  completed. 

L e f t  p lan t .  

. .  - .  . 

- ?  . . .  
i , .  

' > ^ .  ... .... \., - ,. 1. , 7 . :  : : ic . . l  . . - 

Samples being cleaned up a t  VFT o f f i c e .  

. . .. . . . .  
. .  

I . .  , .  



Wednesday, October 3 ,  1973 (Con ' t . )  

7:46 p.m. 

7:58-8:Ol p.m. Changed p o r t s .  

8:58 p.m. Stopped. 

9:19 p.m. S t a r t e d .  

9:44 p.m. 

Restar ted Run 2 o u t l e t  and p a r t i c l e  s i z e .  

Finished Run 2 o u t l e t  and o u t l e t  p a r t i c l e  s i z e .  

1O:OO p.m. Le f t  p l a n t .  

Thursday, October 4 ,  1973 

8:OO a.m. 

10:19 a.m. 

10:21 a.m. 

10:30 a.m. 

10:52 a.m. 

11:05 a.m. 

11 : l l  a.m. 

1:55 p.m. 

2:53 p.m. 

Arrived a t  plan 
in le t  p a r t i c l e  s i z e .  

S t a r t e d  Run 3 i n l e t  and out le t .  

Stopped. 

Res ta r ted .  

Stopped. . 
Restar ted.  

Stopped. Ate lunch. 

S e t  up some equipment a t  sh ip loading .  
tak ing  place y e t .  

S e t  up t o  run Run 3 and 

.. 

-, 

.*- 
No *ping 

Restar ted cardump t e s t s  and s t a r t e d  i n l e t  
p a r t i c l e  size. 

3:05 p.m. 

4:45 p.m. 

5:15 p.m. 

11:30 p.m. 

. . . . .  

Stopped. P a r t i c l e  s i z e  complete. 

S e t t i n g  up a t  sh ip load .  . 

Left p lan t .  

Returned t o  p l a n t  t o  f inish c a r  dump. 
. .  . .  

. .  - .  

I . .  . ,  . .  :. ._ ~ 



Fr iday,  October 5, 1973 

12:12 a.m. 

12:25 a.m. 

12:43-12:45 a.m. 

12:47 a.m. 

12:58 a.m. 

1:35 a.m. 

1:40 a.m. 

1:46 a.m. 

8:OO a.m. 

10:05 a.m. 

10:42 a.m. 

10:57 a.m. 

11:25 a.m. 

1:lO p.m. 

1:12 p.m. 

1:14 p.m. 

1:35 p.m. 

2:18 P.m. 

3:15 p.m. 

3:21 p.m. 

. .  

Restar ted Run 3 a t  i n l e t  and o u t l e t  of 
car  dump. 

Run 3 i n l e t  complete. 

Changed p o r t s  a t  o u t l e t .  

Stopped. 

Restarted. 

Stopped. 

S tar ted .  

Stopped. L e f t  p lan t .  

A r r i ved  a t  p lan t .  

S ta r ted  Run 1 i n l e t  and o u t l e t  a t  sh ip load.  

S ta r ted  i n l e t  p a r t i c l e  s i ze .  

S e t t i n g  up a t  sh ip load.  

F in ished i n l e t  p a r t i c l e  s ize .  . .. 

Run 1 i n l e t  complete. Stopped f o r  lunch. 

Loading res ta r ted .  Restarted o u t l e t .  

Stopped. 

Restarted. 

S ta r ted  p a r t i c l e  s i z e  a t  o u t l e t .  

F in ished Run.1 o u t l e t .  Switched meter boxes a t  
i n l e t  and o u t l e t  t o  ge t  b e t t e r  pump a t  i n l e t .  
v e l o c i t y  i s  too  h igh t o  use 1/4" nozz le w i t h  o the r  pump. 

S ta r ted  Run 2 o u t l e t  a t  sh ip load.  
Run 2 i n l e t  because two men l e f t  t o  f i n i s h  Run 3 
o u t l e t  a t  c a r  dump on s h o r t  n o t i c e .  

Restar ted Run 3 o u t l e t  a t  car dump. 

Stack 

Could n o t  s t a r t  

. .  

. .  
. -  . . .  . . -  . . . . . . . . .. .. 
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Friday,  October 5 ,  1973 (Con ' t . )  

4:18 p.m. 

4:39 p.m. 

5:05 p.m. Le f t  p l an t .  

Finished Run 3 o u t l e t  a t  c a r  dump. 

Stopped Run 2 o u t l e t  and p a r t i c l e  s i z e  a t  o u t l e t .  
Ship loading stopped. 

Saturday,  October 6 ,  1973 

8:OO a.m. Arrived a t  p l an t .  

8:30 a.m. 

8:50 a.m. S t a r t e d  Run 2 in le t .  

9:16 a.m. Stopoed in l e t .  P i t o t  plugqed. 

9:23 a.m. Restar ted i n l e t .  

9:40 a.m. Stopped t e s t s .  

9:52 aim. Restar ted.  

Restar ted o u t l e t  and o u t l e t  p a r t i c l e  s i z e .  

10:02 a.m. 

10:16 a.m. 

Run 2 o u t l e t  and o u t l e t  p a r t i c l e  s ize  complete. 
S t a r t e d  Run 3 o u t l e t .  

R u n  2 i n l e t  complete. 

11:41 a.m. Loading stopped. Ate lunch. 2' 
5.; 

1:57 p.m. 

2:OO p.m. Loading stopped f o r  day. Also,  i n l e t  probe plugged. 

Restar ted Run 3 o u t l e t  and s t a r t e d  Run 3 7 h l e t .  

Remainder o f  t e s t i n g  cance l l ed .  

. .  .. 
. ... . . ..... . 
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APPENDIX H 

TEST PARTICIPANTS 

Valent ine,  F isher ,  and Tomlinson 

Wes Snowden - Test  Team Leader 
Mike Dick - Technic ian 
Pete Brousseau - Technic ian 
Jens V ic  - Technic ian 
Pete B e r i ,  Ph.D. - Chemist 

Environmental P r o t e c t i o n  Agency 

Roger P f a f f  - P r o j e c t  Test  O f f i c e r  
Ken Woodard - P r o j e c t  Engineer 
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