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i DRAFT/WP 
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Emission Test Report 
Review Checklist 

Reviewer: 0. W& 
Review Date: g/q/9  a 

7. A. Background Information 

1. Facility name: h&Wm 

Location: 
2. Source category: b u d  

/ 9B /  3. Test date: Y 

4. Test sponsor: F& 
Y 

5. Testing ContractQr: 

6. Purgoae of  teat: 0- I/ 
v I 

7. Pollutant8 manured 

@ PM-10 co 502 No, voc Pb =02 

Others (list) : 

8. Procesa overview: On an attached page provide a block 
diagram of the unit operation8 and aeaociated air 
pollution control syatema at the facility. 
proceam tested with lettera from the beginning of the 
alphabet (A, B, C, etc.) and APC syatema with letters 
from end of alphabet (V, W, X, etc.). Also identify test 
locationa with Arabic numerals (1,2,3, ... 1 .  Using the 
ID symbola from that sketch complete the table below that 

Identify 

ratio- teste 
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B. process Information 

1. Provide a brief narrative description of the procese. 
With as much detail ae possible, (e.g., if a furnace or 
conveyor system is used, identify the type of unit) 
describe the equipment used for those operations tested. 
(Note: 
adequate, attach copy or reproduce here.) 

If process description provided in test report is 

& ,  L ~ C Q ~ ~  1 
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2. For each procese tested liet feedstock materials and 
products. Indicate if activity factors are for feed (F) 
rate or product (P) rate. 

Baeia for data: 
(Indicate page/table Noa. in test report) 

For each proceam or operation teated and each teat run 
note proceaa capacity and operating rate during teat. 

3 .  

t 1 R 2 I I 
I I I 
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c. nir Pollution Control System Tested 

I. For each air pollution control system pollution control 
system identified in A.O, note the following 

A ! I I 11 I 

Note: Be ae specific as possible in identifying APCD. For 
example, indicate npulse jet fabric filter" rather than simply 
"fabric filter." 

2. For each symtem identified above, provide a narrative 
deocription. For fugitive syotamu de8cribe capture 
technique. am well as the removal technique0 (use a 
separate page if neceomary) 
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3 .  Ueing the attached parameter list For guidance complete 
the table below. (Use additional pagca aa needed.) 
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D. Sampling and Analysis Methods 

1. Complete the following table 
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DRAFT/- 

03/30/92 .7 

2. If a niethod used was not a reference or conditional 
method, provide a narrative discuesion including any data 
manipulation needed t o  make resulta correspond to 
reference or conditional method reeults. 

/ u p  
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E. Emission Data Documentation 

d3006-4/971130 

1. Tabulate the following stack gas data from the test 
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2. Tabulate pollutant ma8 flux rate8 
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3. Preeent example emiseion calculatione below. 
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4 .  Tabulate emie6fon factor6 

I I I I I 

b3006-4/971130 
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Fabric filter 
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I. INTRODUCTION 

On January 14, 1981, Guardian Systems, Inc., performed a 

series of particulate emission tests on the exhaust gases from 

the baghouse of the 4 cupolas and the dry filter collector exhaust 

from the number 4 blow chamber vent of the United States Gypsum 

plant in Birmingham, Alabama. These tests consisted of three 

runs on the dry filter and four runs on the cupola stack. Due 

to equipment problems run # 3  on the cupola stack was repeated and 

is presented as run 113 . These tests were conducted in compliance 

with the regulations specified in the Code of Federal Regulations, 

Tital 4 0 ,  Section 6 0 ,  Methods 1-5 as revised. The only difference 

was on the cupola stack where the old impinger train was used and 

the impingers were weighed. 

M r .  Bill Van Ells and Mr. Jim Watson of U.S. Gypsum coordinated 

the test schedule and is responsible for the production data. 

M r .  Gerald Coke, M r .  Joe Wilson and Ms.'Linda Gosa of the Jefferson 

County Department of Health observed the tests. Mr. Tom Lotz, 

M r .  Jim Denton, M r .  Rick Scarborough, Mr. Bill McKinney of Guardian 

Systems, Inc., performed the tests. 



11. SAMPLING AND ANALYTICAL PROCEDURES 

Particulate 

Preliminary measurements were made of the stacks to determine 

the number of sampling points according to Method 1. The cupola 

stack was sampled at 8 points, 4 points per diameter. The dry 

filter stack was sampled at 12 points. The sample point locations 

can be found in Figures 1 .and 2 .  

Stack temperature, pressure, range of velocity heads, moisture 

content, stack gas dry molecular weight and proper nozzle size 

were determined to correctly set the nomograph for isokinetic samp- 

ling. The meter boxes were leak checked from the pump.to the 

orifice meter as outlined in Method 5. The equipment used in this 

test was manufactured by Research Appliance Corporation and was 

properly calibrated before and after these tests. (See Calibrations) 

Sampling Techniques 

The particulate determinations were made by utilizing the 

sampling trains in Figures 3 and 4. Initial and final leak checks 

of the sampling systems and pitot lines were performed as outlined 

in Method 5 and these were recorded on the individual data sheets. 

The nozzles were calibrated before and after each test using a 

micrometer and were also recorded on the individual data sheets. 

The gases were drawn through a stainless steel nozzle attached 

to a heated glass lined probe. The probe heater was maintained 

at the proper setting to obtain an exit temperature of 248 + 25 OF. 
(See Calibrations) The gases then passed through a glass fiber. 

(Gelman, Class A )  of 0 . 3  microns retention to remove particulate 

matter. The filter was maintained at a temperature of 248 + 25 OF. 
The sample box temperatures were recorded at each point on the data 

sheets. 

- 

- 



The gases then passed through a condensing system placed in 

an ice bath during the test to maintain a maximum exit temperature 

of 60 OF. This temperature is also recorded on the data sheets. 

This condensing system consisted of 4 impingers filled with liquid 

and silica gel on the cupola stack and a stainless steel condenser 

with a pre-weighed gel column on the dry filter stack. 

and cool gases then entered the meter box where the gas flow and 

temperature was measured. ( See Data Sheets.) 

The clean 

Gas analysis for CO2 and 02 were deermined for each run by 
~ ~ 

using a fyrite gas analyzer. 

Particulate catches were placed 

acetone wash from the nozzle and probe was combined and placed in 

a sealed container. For these tests an acetone blank of approx- 

imately 300 milliliters was placed in a sealed container. These 

containers were transported to the laboratory for analysis. 

Analysis 

The filters (Gelman, Class A, without organic binder, minimum 

99 .9% retention for particles 0.3 microns as determined by DOP 

tests) were prepared for the field test by desiccating at 68  - + 10 OF 
and ambient pressure for 2 4  hours and weighing at intervals of at 

least six ( 6 )  hours to a constant weight (less than 0 . 5  milligrams 

change from previous reading). Upon return to the laboratory, the 

filters were subjected to the same procedures as outlined above. 

The weights were recorded in a bound laboratory book and transferred 

to the laboratory report sheets in this report. During each 

weighing the filter was exposed to the laboratory atmosphere for 

no more than two ( 2 )  minutes and a relative humidity of less than 

- 

fifty percent (50%). I 
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The acetone washes and blank for the group of tests were 

They were then evapoiated to dryness in tared glass beakers. 

desiccated for twenty four ( 2 4 )  hours and weighed to a constant 

weight. 

The moisture content for each test was determined by measuring 

or weighing the amount of water collected in the condenser and the 

increase in weight of the silica gel. These weights were combined 

to give the total amount of water collected. 

The weight loss on the filters for the cupola stack was due 

in combination to the low mass collected and the adherence of a 

portion of the filter to the rubber gasket. 

properly clzaned and placed in the acetone wash. 

This gasket was 
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SAMPLE POINT LOCATION AND STACK BREECHING DIAGRAM 

DRY FILTER STACK 

Point # 

1 

2 

3 

4 

5 

6 

Distance from Wall (inches) 

2.1 

7.0 

14.1 

33.4 

40.5 

45.4 

I 
I 

From I 

~ 

Figure 1 

L 
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SAMPLING POINT LOCATION AND STACK BREECHING DIAGRAM 

CUPOLA 114 STACK 

Point  Number Distance from wall 
(inches) 

1.3 

4.9 

14.6 

18.2 

0 

192' 

. - -:.- ... 
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DRY TEST 
METER 

PARTICULATE SAMPLING TRAIN..  METHOD 5 
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111. SUMMARY OF TEST RESULTS 

The following table summarizes the particulate emissions 

for the dry filter stack and the 14 cupola stack. More detailed 

results are in Tables 1 and 2. 

The allowable emission rate can be found in the Temperature 

Operating Permit for  4-07-0300-1507 and 1508, Paragraphs 17 and 

19. The allowable are 6.5 lbs/hr. 

Emission Rate 
#/hr . 
Allowable Emission 
Rate #/hr. 

% of Allowables 

Emission Rate 
#/hr . 
Allowable mission 
Rate #/hr. 

% of Allowables 

- 

SUMMARY OF EMISSIONS 
Dry Filter Stack 

Run 111 Run 12 

1.98 2.46 

6.5 6.5 

Run 13 

1.23 

6.5 

Avg . 
1.89 
-6 

6.5 

29.1 

SUMMARY OF EMISSIONS 
#4 Cupola Stack 

-- 
Run 81 Run # 2  Run #3 Avg. 

0.48 0.02 0.24 0.25 - 
6.5 6.5 6.5 6.5 

3.8 



Run Number 

Date 

Time 

Stack Temperature 
OF 

Moisture, % 

Stack Velocity, 
f/S 

Volumetric Flow, 

Volumetric Flow, 

ACFM 

DSCFM 

Concentration, 
Grains/ACF 

Concentration 
Grains/DSCF 

Particulate Mass 
Rate, lb/hr 

Process Weight 
Tons/hr 

Allowable Emission 
Rate, lbs. 

TABLE I 

Summary of Test Reults 
Dry Filter Stack 

1 

1-14-81 

900- 100 5 

155 

2.66 

49.41 

36,483 

30,674 

0.006 

0.008 

1.98 

2.08 

6.5 

2 

1-14-81 

1140-1247 

156 

2.64 

47.17 

34,827 

29,247 

0.008 

0.010 

2.46 

2.08 

6.5 

3 

1-14-81 

1400-1505 

152 

2.77 

46.97 

34,678 

29,272 

0.004 

0.005 

1.23 

2.08 

6.5 

Avg . 

154 

2.69 

47.85 

3 5 P  
Y 

29,731 - 
0.006 

0.008 0-02 

2.08 

6.5 

< 
-11- 
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TABLE I1 

Summary of Test Results /\' 
#4 Cupola Stack 

Run Number 1 2 3 Avg . 
Date 1-14-81 1-14-81 1-14-81 1-14-81 

Time 900-1009 1142-1248 1734-1920 

Stack Temperature 
9. 

Moisture, % 

Stack Velocity, 
f/s 

Volumetric Flow 
ACFM 

Volumetric Flow 
DSCFM 

Concentration, 
Grains/ACF 

Concentration, 
Grains/DSCF 

Particulate Mass 
Rate, lb/hr 

Process Weight 
Tons/hr 

Allowable Emission 
Rate, lbs/hr 

190 

8.61 

44.05 

5,482 

4,095 

0.010 

0.013 

0.48 

2.08 

6.5 

174 

9.99 

44.08 

5,486 

4,138 

0.001 

0.001 

0.02 

2.08 

6.5 

179 

8.99 

46.11 

5,738 

4,342 

0.005 

0.006 

0.24 

2.08 

6.5 

181 

9.20 

44.75 

4,192 ~ 

0.005 

, PZ 0.007 

2.08 

6.5 

. 



NOMENCLATURE 

ACF - A c t u a l  C u b i c  Fee t  

ACFM - A c t u a l  C u b i c  F e e t  p e r  m i n u t e  

ACM - A c t u a l  C u b i c  Meters 

ACMS - A c t u a l  C u b i c  Meters p e r  s e c o n d  

An - C r o s s  s e c t i o n a l  a r e a  o f  n o z z l e ,  ( f t  ) 

As - Area o f  S t a c k ,  ( f t  ) 

Bws - Water v a p o r  i n  t h e  gas  stream, p r o p o r t i o n  by volume 

2 

2 

( d i m e n s i o n l e s s )  

Ca - A c e t o n e  b l a n k  r e s i d u e  c o n c e n t r a t i o n ,  mg/g 

‘a 

CFM - C u b i c  f e e t  p e r  m i n u t e  

Cp - P i t o t  t u b e  c o e f f i c i e n t ,  ( d i m e n s i o n l e s s )  

- P a r t i c u l a t e  C o n c e n t r a t i o n ,  ACF 

- P a r t i c u l a t e  C o n c e n t r a t i o n ,  g r a i n s / D S C F  
cS 

Cso2 - C o n c e n t r a t i o n  of s u l f u r  d i o x i d e  ( d r y  b a s i s )  c o r r e c t e d  

C , 2  - P a r t i c u l a t e  c o n c e n t r a t i o n  ( c  a d j u s t e d  t o  12% e x c e s s  a i r ) ,  

C 5 0  - P a r t i c u l a t e  c o n c e n t r a t i o n  ( c  a d j u s t e d  t o  50% e x c e s s  a i r ) ,  

DSCF - Dry S t a n d a r d  C u b i c  F e e t  

DSCFM - Dry  S t a n d a r d  C u b i c  F e e t  p e r  m i n u t e  

DSCM - Dry S t a n d a r d  C u b i c  Meters 

DSCMS - Dry S t a n d a r d  C u b i c  M e t e r s  p e r  s e c o n d  

EA - E x c e s s  A i r ,  % 

I - I s o k i n e t i c  S a m p l i n g ,  % 

K m  - O r i f i c e  C o r r e c t i o n  F a c t o r ,  ( d i m e n s i o n l e s s )  

Kp - P i t o t  t u b e  c o n s t a n t ,  8 5 . 4 9  ( l b / l b - m o l e ) ( i n .  Hg) 1 / 2  

t o  s t a n d a r d  c o n d i t i o n s ,  lb/DSCF 

S g r a i n s / D S C F  

S g r a i n s / D S C F  

3 ( O R )  ( i n .  H ~ O )  r 

I 
r 
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I 
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.I NOMENCLATURE - c o n t i n u e d  

La - Maximum a c c e p t a b l e  l eakage  r a t e  f o r  e i t h e r  a p r e t e s t  
l e a k  c h e c k  o r  f o r  a l e a k  c h e c k  f o l l o w i n g  a c o m p o n e n t  
c h a n g e ;  e q u a l  t o  C.02 CFM o r  4 p e r c e n t  o f  t h e  a v e r a g e  
s a m p l i n g  r a t e ,  w h i c h e v e r  i s  l e s s .  

c o n d u c t e d  p r i o r  t o  t h e  1 9 i t h t t  component  c h a n g e  
( i  = 1 , 2 , 3 , . . . n ) ,  CFM. 

f t 3 / m i n .  ( c f m ) .  

L i  - I n d i v i d u a l  l e a k a g e  r a t e  o b s e r v e d  d u r i n g  t h e  l e a k  check  

Lp - Leakage r a t e  o b s e r v e d  d u r i n g  t h e  p o s t  t e s t  l e a k  c h e c k ,  

Ma - Mass of r e s i d u e  of a c e t o n e  a f t e r  e v a p o r a t i o n ,  mg. 

Md - M o l e c u l a r  w e i g h t  o f  s t a c k  g a s ;  d r y  b a s i s ,  l b / l b - m o l e .  

Mn - T o t a l  amount  o f  p a r t i c u l a t e  mat ter  c o l l e c t e d ,  mg. 

Ms - M o l e c u l a r  w e i g h t  of s t a c k  g a s ;  wet b a s i s ,  l b / l b - m o l e .  

Mw - M o l e c u l a r  w e i g h t  o f  w a t e r ,  18 .0  g /g -mole  ( 1 8 . 0 1  l b / l b - m o l e )  

AP - V e l o c i t y  h e a d  o f  s t a c k  g a s ,  i n .  H20 

Pa - D e n s i t y  o f  a c e t o n e ,  m g / m l  

P b a r  - B a r o m e t r i c  p r e s s u r e  a t  t h e  s a m p l i n g  s i t e ,  i n .  Hg 

Pg - S t a c k  s t a t i c  p r e s s u r e ,  i n .  H20 

Pm - Meter p r e s s u r e ,  i n .  Hg 

PMR - P a r t i c u l a t e  Mass Ra te ,  l b s  p e r  h o u r  

P s  - A b s o l u t e  s t a c k  p r e s s u r e ,  i n .  Hg 

P s t d  - S t a n d a r d  a b s o l u t e  p r e s s u r e ,  2 9 . 9 2  i n .  Hg 

P w  - D e n s i t y  of  water ,  0 .9982  g / m l  ( 0 . 0 0 2 2 0 1  l b / m l )  

Q a  - V o l u m e t r i c  f l o w  r a t e ,  ACFM 

Qs - V o l u m e t r i c  f l o w  r a t e ,  DSCFM 

R - I d e ? l  gas  c o n s t a n t  0 .06236  mm Hg - m / K-g-mole 3 0  
( 2 1 . 8 5  i n .  H g - f t  3 6  / R-1b-mole)  

SCF - S t a n d a r d  C u b i c  F o o t  

t a  - Ambient  T e m p e r a t u r e ,  F 

t m  - A v e r a g e  T e m p e r a t u r e  o f  meter ,  F 

- A v e r a g e  T e m p e r a t u r e  of  s t a c k ,  F 

0 

0 

0 

t S  

\ 
-1 4- GUARDIAN SYSTEMS Inc 
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N O M E N C L A T U R E  - c o n t i n u e d  

t s t d  - S t a n d a r d  T e m p e r a t u r e ,  68'F 

N O T E :  C a p i t a l  " T "  d e n o t e s  d e g r e e s  R a n k i n  

Va - Volume of a c e t o n e  b l a n k ,  m l  

V a w  - Volume o f  a c e t o n e  u s e d  i n  w a s h ,  m l  

V lc  - T o t a l  vo lume o f  l i q u i d  c o l l e c t e d  i n  c o n d e n s e r  a n d  s i l i c a  
g e l ,  m l  

V m  - Volume of gas  s a m p l e ,  a s  m e a s u r e d  by t h e  d r y  gas  meter ,  ACF 

V m c  - Volume o f  gas  s a m p l e ,  c o r r e c t e d  f o r  l e a k ,  ACF 

V m ( s t d )  - Volume o f  g a s  s a m p l e  m e a s u r e d  by t h e  d r y  g a s  meter ,  
c o r r e c t e d  t o  s t a n d a r d  c o n d i t i o n s ,  DSCF 

Vn - Volume c o l l e c t e d  a t  s t a c k  c o n d i t i o n s  t h r o u g h  n o z z l e ,  ACF 

V s  - Average s t a c k  g a s  v e l o c i t y ,  f t / s e c .  

V w ( s t d )  - Volume o f  water i n  t h e  g a s  s a m p l e ,  c o r r e c t e d  t o  
s t a n d a r d  c o n d i t i o n s ,  SCF 

Wa - Weight of r e s i d u e  i n  a c e t o n e  w a s h ,  mg 

Y - Dry gas m e t e r  c a l i b r a t i o n  f a c t o r ,  ( d i m e n s i o n l e s s )  

A H  - Average p r e s s u r e  d i f f e r e n t i a l  a c r o s s  t h e  c a l i b r a t e d  o r i f i c e ,  
i n .  H20 

A H a  - V a l u e  o f  AH m e a s u r e d  f o r  a s p e c i f i c  o r i f i c e  when o p e r a t e d  
u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s :  0 .75  cfm o f  d r y  a i r  
( M . W .  = 2 9 )  a t  68'F, . .- 2 9 . 9 2  i n .  Hg. 

m- A v e r a g e  o f  t h e  s q u a r e  r o o t s  o f  t h e  v e l o c i t y  p r e s s u r e ,  
i n .  H20 

0 - T o t a l  s a m p l i n g  t ime ,  min .  

0 ,  - S a m p l i n g  t ime i n t e r v a l  f r o m  t h e  b e g i n n i n g  o f  a r u n  
u n t i l  t h e  f i r s t  c o m p o n e n t  c h a n g e ,  m i n .  

0 .  - S a m p l i n g  t i m e  i n t e r v a l  b e t w e e n  two  s u c c e s s i v e  c o m p o n e n t  
1 c h a n g e s ,  b e g i n n i n g  w i t h  t h e  i n t e r v a l  b e t w e e n  t h e  f i r s t  

a n d  s e c o n d  c h a n g e s ,  min .  

0p  - S a m p l i n g  t ime i n t e r v a l  f r o m  t h e  f i n a l  ( n t h )  c o m p o n e n t  
c h a n g e  u n t i l  t h e  e n d  o f  t h e  s a m p l i n g  r u n ,  min .  

% C 0 2 ,  %02, % N 2 ,  % C O  - Number p e r c e n t  ( % )  by vo lume  ( d r y  b a s i s )  
o f  e a c h  compound i n  t h e  s t a c k  g a s .  

\ 
-1 5- GUARDIAN SYSTEMS Inc 
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EQUATIONS 

1. 

2. 

3. 

4 .  

5 .  

6. 

7. 

a. 

9. 

10. 

11. 

12. 

13. 

14. 

P = P  p g  S bar +- 

13.6 

- 
+ AH 
13.6 

- - 'bar 

= VmY (Tstd 
'm(std) Tm 

Vw(std) 0.04707 Vlc 

Bws = 'w(std) 
'm(std) + 'w.( std ) 

Pbar +g] 
Pstd 

Md = 0.44 (%C02) + 0.32 (SO2) + 0.28 (%N2 + %CO) 

Ms Md (1 - Bws 1 + 18iBws) 

v = K C  
9 P P  (a 

1 = 0.0154 (Mn/Vmstd) 
cS c 

1 ' 100 %02 - 0.5 %CO EA =r 
p.264 %N2 (%a2 - 0.5 % C O i  

C 
S - 

'50 - 

1 (1.5)(%02) - 0.133(%N2) - 0.75 (%CO) ' - c  21 

12 12 = cs C 

% co2 

-1 6- GUARDIAN SYSTEMS inc 
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15.  

16. 

17. 

18. 

19. 

20. 

E Q U A T I O N S  - c o n t i n u e d  

P M R  = (cs)(Ps) ( 7ooo 6o ) 

- 
(0.0O2669)(Vlc) + Tm ( 'bar 

I = 100 v n  
60 0 vs An 

W a  = C a  V a w  pa 

t E ) ]  
13.6 
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! .............. 
1 .  i 

! 

! 

Der &fCC Run Number 
! 1 - 1 4 - 8 1  ba te  

f 0 1 5 barometric Pressure ( i n .  ~ g .  
- *  4 3 ;Static Pressure ( i n .  H ~ O )  

6 0 0 0 hme'(minutes) 1 4 8 7 6 3 Meter Volume (corrected) 
1 5 5 0 0 Stack Temperature (OF 1 

6 8 0 0 b t e r  Temperature (OF) 
2 . 0 2  Meter pressure ( i n .  H ~ O )  

8 0 0 59.  Root Velocity Pressure 
1- 
t 
I' 

I 
1- 
I 

I 

2 4 2 0 bg of Particulate 
2 8 7 0 kl of water coiideiived 
2 1  *00?6 02 

0 0 % coz LLD 7 
2, r z ~ ~  

*. 

/--- 

1 2 3 0 5 9 6 4 Stack Area ( F t 2 )  
8 5 Pitot Correction Factor 

0 0 0 f 4 1 Nozzle Area ( F t 2 )  .............. ? i .  . I 1 :tack Pressure '..I?, ~~ 

30 1 1 Inches Hg 
7 6 4 * 8 0 Hillimeters Hg 

2 .  Peter Pressure 
3 0 3 3 Inches Hg 

7 6 9 6 2 Millimeters Hg 

4 9 f 8 0 Dry Standard Cubic Feet 
3 Wter  Volume * 

1 3 9 8  Dry Standard Cubic Meters 

1 3 5 1 Standard Cubic Feet 
0 3 8 Standard Cubic Meters 

Fater Volume i 

i 
i 

5 8 Koisture Content 

6 Kolecular Weight Dry 

7 Molecular Weight Wet 

0 Stack Velocity 

0 2 6 6  (Convert to  % X 100) 

2 8 . 8 0  

! 2 8 . 5 5  

4 9 .  4 1 Feet per  Second 
1 5 0 6 Meters per Second 

i 
i 

I 
1 
1 

. I  g Volumetric Flow i 
i 

1 
f .. 

3 6 , 4 8 3 .  Actual Cubic Feet per Minute 
1 7 2 1 U 2 Actual Cubic Meters per Second 

I 0. Volumetric Flow 
30 ,670  Dry Standard Cubic Feet per Minute 

1 4 . 4 7 6 6 Dry Standard Cubic Meters per Second .. 
1 1 . Concentration . 0 0 7 j Grains per Dry Standard Cubic Foot 

Grams per Dry Standard Cubic Meter e 0 1 7 2  

1 3 a Pounds per Hour 

5 a . 7 3 2 Actual Cubic Feet 

i 
1 5  Particulate Pass Rate 

1 6 Volume a t  Nozzle 

I 1 
I 

1 . 6 6 3 Actual Cubic Meters 
1 7 Concentration . 0 0 (j 3 Grains per Actual Cubic Foot . 0 1 4 4 Grams per Actual Cubic Meter 

9 6 . 8 5  
1 8 . X Isotinetic 

.............. 
0 

. .  . . .  -10- &ab-  
~~~~ ~. 

~~~~~~~~~~ ~~~~~~~~~ 



. I  .............. 
Run Number 
Date 
Barometric Pressure ( i n .  Hg. 1 
Static Pressure ( i n .  H ~ O )  

Meter Volume (corrected) 
Stack Temperature (OF 1 
Heter Temperature ( O F )  

2 . OB1 f i c f l C  

1 - 1 4 - 8 1  

-. 
" OOTime'(minutes) ' ' ' ' 

1 8 4 k t e r  Pressure ( i n .  HZO) 
sq. Root Velocity Pressure 

3 0  * 3 ng of Particulate 
2 7 9 0 M l  of water coi1deii:ied 

8 5 Pitot Correction Factor 
0 0 0 3 4 1 Kozzle Area ( F t 2 )  .............. 

I 5 tack Pressure 
3 0 1 2 Inches Hg 

7 6 5 0 5 Millimeters Hg 
2 keter Pressure 

3 0 2 9 Inches Hg 
7 6 9 3 7 Millimeters Hg 

b d 3 7 5 Dry Standard Cubic Feet 
3 tketer Volume 

Dry Standard Cutic Meters 
6 . Mater Volume 

I 3 1 5 Standard Cubic Feet 
0 3 7 Standard Cubic Meters 

5 xoisture Content 

6 t'olecular Weight Dry 

7 Molecular Weight Wet 

8 Stack Velocity 

0 2 6 4 (Convert to % x 100) 

2 8 - 8 6  

2 8 . 5 5  

4 7 I 7 Feet per Second 
1 6 3 13 Meters per Second 

3 4,8 2 7 Actual Cubic Feet per Minute 
1 6 e 4 3 6 6 Actual Cubic Meters per Second 

'9 Volumetric Flow 

I 0 Volumetric Flow 
29J.4 7 Dry Standard Cubic Feet per Minute 

1 3 . 8 Q 3 1 Dry Standard Cubic Meters per Second 
1 1 . Concentration 

I) 0 
0 0 2 2 6  

Grains per Dry Standard Cubic Foot 
Grams per Dry Standard Cubic Meter 

15.Part iculate  kss Rate 

1 6 .  Volume a t  Nozzle 
2 .  4 6 Pounds per Hour 

5 7 . 6 0 6 Actual Cubic Feet 
Actual Cubic Meters 1 . 6 3 1  

0 0 8 2 Grains per Actual Cubic Foot 
Grams per Actual Cub ic  Heter .ole8 

9 9 . 5 1  

1 7 .  Concentration 

I 8 . X Isokinetic 

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

. . 

. 

. 

-19 -  oplb- 



I! .............. 
3 .  $4 h67eL Run Number 
1 - 1 4 - 8 1  bate 

I 30 1 5 barmetric Pressure ( i n .  HS. 
- *  O 2  btat ic  Pressure ( i n .  H20) 

6 0 0 0 h e  ' (minutes) 

! 

Meter Volume (corrected) 
I ' Stack Temperature (OF) 

Meter Temperature ( O F )  ' Meter Pressure ( i n .  H20) 
1 6 6 3s. Root Velocity Pressure 

1 5 3 0 bg of particulate 
2 0 hl of water coiideiised 
a 1 a o  '$ o2 

'1 c02 e 0 0  

8 5 Pitot Correction Factor 

r 

I 2 3 0 5 9 6 4 !stack area ( F t 2 )  

0 0 0 3 4 1 Nozzle Area ( F t 2 )  - .............. 
1 :tack Pressure 

i 0 2 Inches Hg 
7 6 5 0 5 Millimeters ~g 

2 Ceter Pressure 
Inches Hg 
Millimeters Hg 

' ' ' Dry Standard Cubic Feet 

7 6 9 3 
3 tkter  Volume 

' 
' 0 3 9  Standard Cubic Meters 

Dry Standard Cufic Meter3 

Standard Cubic Feet 
4 Uater Volume 1 

I 
I 

I 5 ~ o i s t u r e  Content 

6 t'olecular Weight Dry 
. 0 2 7 1  (Convert to  x x 100) 

\ 2 8 . 8 4  I 

7 Molecular Weight Wet ; 
2 8 . 5 4  

0 6 9 7 Feet per Second 
1 4  3 2 Meters per Second 

8 Stack Velocity 

! - 
9 . Volumetric Flow 

3 4,6 7 d Actual Cubic Feet pe r  HinUte 
1 6 * 3 6 6 3 Actual Cubic Meters per Second 

I 0 Volumetric Flow 
2 982 7 2 Dry Standard Cubic Feet per Minute 

1 3 8 1 4  9 Dry Standard Cubic Meters per Second - 
1 1 Concentration 

* 0 0 4 9 Grains per Dry Standard Cubic Foot 
0 1 1 2 Grams per Dry Standard Cubic Meter 

I 5  Particulate Mass Rate 
1 2 3 Pounds per Hour 

1 6 Volume a t  Nozzle 
5 6  7 6 2  Actual Cubic Feet 

1 . 6 0 7 Actual Cubic Meters 

. 0 0 4 2 Grains per Actual Cubic Foot . 0 0 9 6  Grams per Actual Cubic Meter 

9 8 . 0 7  

I 
I 

1 I Concentration 

I 8 .  !4 Isokinetlc 

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

m- t -20- 
~~~ ~~ 

~~~~~ 



.............. 
1 .  l5w- Run Number 
1 - 1  4 - 8  1 Date 

I 

3 0  1 5 Barometric Pres su re  ( i n .  Hg.) 

6 4 0 0 Time ' (minutes  1 
- 4 2 Btatic P res su re  ( i n .  H20) 

4 3 e 1 7 3 Meter Volume (corrected) 
1 9 0 0 0 Stack Temperature (OF) 

6 4 0 0 Meter Temperature (OF) 
1 5 6 Meter p res su re  ( i n .  H20) 

7 0 5 .sq. Root Velocity Pressure  
3 9 0 0 b~ of p a r t i c u l a t e  
8 8 0 0 lm of water co!lderised 

a * o o % o o ,  
1 2 * 0 O % C O 2  

2 o 7 3 9 ti 2 Stacl; Area ( ~ t 2 )  
0 5  p i t o t  Correc t ion  Fac tor  

* 0 0 0 3 2 2 h'ozzle Area (F t2 )  I.- .............. 
1 :tack Pressure  

3 0  1 2  Inches Hg 
'7 6 5 0 5 Millimeters Hg 

2 keter Pressure  
3 0 2 6 Inches Hg 

7 6 t) G 1 Millimeters Hg 

4 3 .  3 9 2  Dry Standard Cubic Fee t  
3 tkter volume 

1 2 0 6 Dry Standard Cubic t4f?terS 

4 1 6  2 Standard Cubic Feet 
o .  liater Volume 

1 1 7  Standard Cubic Meters 
5 y o i s t u r e  Content 

6 t 'o lecular  Weight Dry 

7 Molecular Weight Wet 

8 Stack  Veloci ty  

0 8 6  1 (Convert to % X 100) 

3 0 . 2 4  

2 9 . 1 9  

4 6 0 5 Feet p e r  Second 
1 3 0 3 Meters pe r  Second 

544 8 2 Actual Cubic Fee t  per  Hinute 
2 5 8 7 2 Actual Cub ic  Meters per  Second 

480 9 5 Dry Standard Cubic Fee t  per  Minute 

* 
I 9 Volumetric Flow 

1 0 Volumetric Flow 

1 9 3 2 6 Dry Standard Cubic Meters per  Second .. 
1 1 concentration 

0 1 3 7 Grains  pe r  Dry Standard Cubic Foot 
0 J 1 3 Grams p e r  Dry Standard Cubic Meter 

1 5 P a r t i c u l a t e  Mass Rate 

' Volume a t  Nozzle 

i 
I 

t3 Pounds pe r  Hour 
i 

~- 

5 8 ' 8 8 9 Actual Cub ic  Feet 
1 6 6 8 Actual Cubic Meters 

2 Grains  pe r  Actual Cubic Foot 
9 2 3 3 Warns pe r  Actual Cubic Meter 

1 concen t r a t ion  

% I s o k i n e t i c  
1 0 8 . 1 t i  .............. 

0IPbi.- - 2 1 -  i 



.............. 
2 0  &&I.& 17- Run Number 
1 - 1 4 - 8 1  ba te  

3 0 1 5 barometric Pressure ( i n .  Hg. 1 

6 4 0 0 eime ' (minutes)  
4 3 6 8 Meter Volume (corrected) 

1 7 4 0 0 Stack Temperature ( O F )  
6 2 0 0 w t e r  Temperature (OF)  

- *  38 k t a t i c  Pressure (in. HzO) 

1 5 4 Meter Pressure ( i n .  H20) 
7 1 1 s q .  Root Velocity Pressure 

2 0 0 Fg of particulate 
1 0 5 3 0 3 1 ~ 1  of water co!ideriued 

t3 5 pitot  Correction Factor 
0 0 0 3 2 2 Nozzle Area (Ft') .............. 

1 5 tack Pressure 
3 0 ' 1 2 Inches Hg 

7 6 5 0 5 Millimeters iig 

3 0 2 6 Inches Hg 
7 6 a 6 1 Millimeters Hg 

6 Dry Standard Cubic Feet 
Dry Standard cutic e t e r s  

Standard Cubic Feet 

2 beter pressure 

3 tk te r  volume 

1 2 6 5 
4 Vater Volume 

1 0 Standard Cubic Meters 

5 Eoisture Content 
0 9 9 9  

3 0 . 1 2  

2 8 - 9 1  

h 0 0 8 
1 3 4 4 

5,4 8 6 
2 5 8 9 1 

3 d 
1 9 5 2 3 

0 0 0 7 
Q Q 1 6  

5 Particulate Mass Rate 
' 0 2 

Volume a t  Nozzle 
5 9 2 1 6 

1 6 7 7 

(Convert to  % x 1001 
t'olecular Weight Dry 

molecular Weight Wet 

a Stack Velocity 
Feet per Second 
Meters per Second 

Actual Cubic Feet per Minute 
Actual Cubic Meters per Second 

Dry Standard Cubic Feet per Minute 
Dry Standard Cubic Meters per Second 

Grains per Dry  Standard Cubic Foot 
Grams per Dry Standard Cubic Meter 

Pounds per Hour 

Actual Cubic Feet 
Actual Cubic Meters 

3 Volumetric Flow 

1 3 Volumetric Flow 

1 1 Concentration 

- -  I 0 
. 

1 7 Concentration . 0 0 0 5 Grains per Actual Cubic Foot 
0 0 1 1 

108.66 

Grams per Actual Cubic Meter 

a % Isokinetic .............. 

. 

.. 



....*et.***... 

5 4 .  G+U&- Run Number 

i - 1 4 - a r  Date 
3 0 1 5 Barometric Pressure ( i n .  Hg.) 

6 4 e 0 0 Tlme'(minutes) 

i 
\ - e 3 8 Static Pressure  ( In .  H201 

I 
! 4 6 e 0 6 1 Meter Volume (corrected) 

1 7 9 e 0 3 Stack  Temperature (OF1 
0 0 k t e r  Temperature (OF) 

1 t 6 6 Meter Pressure ( i n .  H20) 
e 7 3 9 sq. Root Veloci ty  Pressure 

6 g 1 
I 
1 
I 
I 
I 
I 

1 

1 j~ e 2 0 Hg of P a r t i c u l a t e  
g 7 . 6 0 M 1  of water coiideii:ied 

6 * 0 0 % 0 2  
I0 00 5: C02 

2 t 0 7 3 g 4 2 staclc Area ( F L ~ )  . 6 5 Pi to t  Correc t ion  Fac tor  

7 . 0 0 0 3 2 2 Kozzle Area (Ft2)  
t * e e t m t e t e e e . .  
1 :tack P res su re  .; 

30 1 2  Inches  !4g 8 

7 6 5 0 5 Millimeters Hg 
2 keter P res su re  

3 0 2 7 Inches Hg 
7 6 8 8 6 Millimeters Hg 

b 6 4 9 6 Dry Standard Cubic Feet  
3 tkter Volume 

1 3 1 7 Dry Standard Cut ic  Meters 

6 5 9 4 Standard Cubic Feet  

\later Volume 6. 
i 
I 

1 3 0  Standard Cubic Meters 
j Kolsture  Content 

6 e t:olecular Weight Dry 

7 Molecular Weight Wet 

d Stack Veloci ty  

0899 (Convert t o  X X 100) 

29.84 

2 8 - 7 0  

4 6 1 1 Feet  p e r  Second 
1 4 0 5 Meters per  Second 

5,733 Actual Cubic Feet  per Minute 

i 
i 

I 
! 

- 1 9 Volumetric Flow 

2 7 0 8 0  Actual  Cubic Meters per  Second 
1 0 *Volumetric Flow 

4,3 4 2 Dry Standard Cubic Feet per  Minute 
2 0 0 9 2 Dry Standard Cubic Meters per  Second 

0 0 6 4 Grains  per  Dry Standard Cubic Foot 
. o  1 4  6 Grams per  Dry Standard Cubic Meter 

1 1 -Concentrat ion 
! 

1 '5 * P a r t i c u l a t e  Mass Rate 

I 6 *Volume a t  Nozzle - ' 

& I  
I 

2 4 Pounds per  Hour 

6 1 0 6 2 Actual Cubic Fee t  
1 7 4 0 Actual Cubic Meters 

0 0 4 8 Grains  per  Actual Cubic Foot 
0 1 1 0  Grams per  Actual Cubic Meter 

1 7 Concentrat ion 

1 8  0 %  I s o k i n e t i c  
107.79 

e * e e . . e t t e e e * *  

- 2 3 -  Bdp- 

1 '  
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FIELD DATA SHEET 

GUARDIAN SYSTEMS - 
P B o s c - M l r r u  

LOCATION DATE Ti zzzXzg-- 
V 

B A R 0  PRES. 30./3 TIME 

OPERATOR 



GUARDIAN SYSTEMS -. 

Run Nuder / 
Date /-/+ - &=I 
Location D L  7l-rE 

Amount l i q u i d  l o s t  during t r anspor t  h)ch-d- 

Acetone blank volume, ml 3L) s- 
Acetone wash volume, ml / s 3  
Acetone blank concent ra t ion ,  mg/q  

Acetone wash blank, mg 2.0 

-6 e. 33 x/o 

Fil ter  Co l l ec t ions  (mg) Probe and Cyclone Wash ( n q )  

Fil ter  # y-37 D i s h  I 3- 

Gross 277.7 Gross e / b  v / .  'i 

Net 20. r Acetone Blank .H . /.e 

Total  P a r t i c u l a t e  Capture dCt. 2 mg 

Tare zsz 2 Tare 6) 0 3  7, 2 

Net 3'7 

Water - 
Fina l  20 
I n i t i a l  0 

Net - 20 

Silica Gel 

F i n a l  892.1  
I n i t i a l  Ft3, y 
N e t  k. 7 

Total  Water 28. 7 . 

b o r o v e d  By ,L 

f 

\ 
-25- GUARDIAN SYSTEMS Inc 



FIELD DATA SHEET 

~ 

1 

i 
I 
! 
I 
I 
I 
I 
i 
I 

I 
i 

GUARDIAN SYSTEMS - 
-sN.- 
P A - -  

PLANT R U N  * 3 
LOCATION DATE I //4 B<j EalSRah 

< 

W A T E R  

O P E R A T O R  

SAMPLE BOX N O . 4  

METER BOX NO.- 

METER AH@ 1. [r 0 

PITOT, CP ~ 5 5  
4 

TEMP. DEVICE- 

PROBE L G T H . ~  

PROBE LINER.-, 

PROBE HTR SET.- 

AMBIENT TEMP.= 

-NOTES 



WRDIAN SYSTEMS lNc 

Run Nuher  2 
Date 1- /c/-k/ 
Loca t i o n  D 0 . U  r,u<tc 

Amount l i q u i d  l o s t  dur ing transport 

Acetone blank volume, ml 

Acetone wash volume, m l  /2r 
Acetone blank concentration, mg/mg 

Acetone wash blank, mg 2. 0 

N O Q  e 
'30 >- 

g. 338.6  - b  

F i l t e r  Col lect ions (mg) Probe and Cyclone Wash (mg) 

F i l t e r  # x-3 7 Dish !I 6 

Tare 2 r6.3 Tare 9 2  /oz3 
Gross Z7k . o  Gross gz // 7. Z 

Net 21. 7 Acetone Blank -0.8 
Net 9. / 

Total Par t i cu la te  Capture 30. f mg. 

Water - 
Final  20 
I n i t i a l  

N e t  ~ 20 

S i l i c a  Gel 

F i n a l  900.0 

Net 7, F 
i n i t i a l  $92, / 

Total Water 27#? . 

\ 
-27- GUARDIAN SYSTEMS inc 

. .  



FIELD DATASHEET 

GUARDIAN SYSTEMS 
ReOD -r.l A- 
-.A=- 

DATE -,-- 
PLANT 

LOCATION 
I 

OPERATOR 

SAMPLE BOX NO.- 

METER BOX NO.- 

METER AH@ 

TEMP. DEVICE- 

PITOT, C P L  

PROBE HTR SET. 

AMBIENT TEMP. 



.! 
r- 
I 

. 

I 
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r 

t 
i 

I 

I 
I 
I 

I r 

I 
! 

I 
I 

1 

- 
! 

i 
i 

i 

i 

GUARDIAN SYSTEMS - 

Run Number 3 
Date / - /9 -w 
Location /-',~7e& 
Amount l i q u i d  l o s t  dur ing  t r a n s p o r t  

Acetone blank volume, m l  305- 
Acetone wash volume, m l  95- 
Acetone blank concen t r a t ion ,  mg/rng 

Acetone wash blank,  mg 2.- 

I V ~ &  e 

s. 33 f / d  - 6 

F i l t e r  C o l l e c t i o n s  (mg) 

Filter # 1-'f Dish # 7 
Probe and Cyclone Wash (mq) 

Gross 273.7 Gross 9 3  75i 'h/  
Tare 2c / .  CL / Tare 8 3 73-9. a 
Net / / a  27 Acetone Blank -0.6 - 

Net 3, J 

Tota l  P a r t i c u l a t e  Capture  /5- 3 mg . 

Water - 
F i n a l  20 

- I n i t i a l  

Net . t o  

S i l i c a  Gel 

F i n a l  90 9.0 
I n i t i a l  5 0 0 .  a 
- Net 9. 0 

Tota l  Water 27.0 

Aaoroved By 
\ 

-29-  GUARDIAN SYSTEMS 1- 



FIELD DATA SHEET 

1 

I 
r 
! 
! 
I 
I 
I 
i 

! 

I 

L 

GUARDIAN SYSTEMS 
aeoe c-ud A- &-Tc&v PLANT 

OPERATOR 

METER BOX NO.- 



I 
I 

I 
I 
1 
I 
I 
I 
I 
I 
i 

I 

1 

t 

: 

I 
I 

! 

GUARDIAN SYSTEMS - 
- = M A -  
=-Am- 

Run Nuder  / 
Date /-/V - F-/ 

Location 

Amount l i q u i d  lost during transport 

Acetone blank volume, m l  3 B 5  

fum 
- 

Acetone wash volume, m l  

Acetone blank concentration, mg/mg 

Acetone wash blank, mg 2 .o 

2 9s' 
h? 5r90-6 

F i l t e r  Collect ions (mg) 

F i l t e r  # a- 2q Dish # / 
Gross 2J9.9 Gross f/-535: 2 

Tare 2ne,5- Tare US-6; 7 

Net -K6 Acetone Blank -/. 5 

Probe and Cyclone Wash (& 

Net w. 6 
Total  Par t icu la te Capture 39,  0 mg. 

f Water - 
Fina l  .&y c. 5- 
I n i t i a l  2d/O./ 

Net  . 5 .  ,+ - 

S i l i c a  G e l  

F i n a l  90/. f 
I n i t i a l  7 ~ t 8  
Net  4 2 .  

Total  Water PK 0 . 

horoved  By L 
\ 

GUARDIAN SYSTEMS 1°C - 3 1 -  



FIELD DATA SHEET 

! 

L 

GUARDIAN SYSTEMS - 
eeoo c- - 
sk-hsh.m.nam- 

IC 

- r m 7 e B g )  

PLANT L4 5 k./-PSh 
LOCATION c4b/L OATE 

T IME 

OPE RATOR 

PROBE HTR SET.* 

AMBIENT TEMP.* 
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i 
I 
I 
I 
I, 
I 
I 
I 
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i 

i 
i 

GUARDIAN SYSTEMS =. 
--*I- 

zEZ?EzAA-- 

Run N u d e r  2 
Date /- /q- &=I 

. 
Location 

Amount l i q u i d  l o s t  during t r anspor t  hr& 
Acetone blank volume, m l  30s- 

Acetone wash volume, m l  % 
Acetone blank concent ra t ion ,  mg/mq 

Acetone wash blank, mg 2 . 0  

R , 3  3 p<d - + 

f i l t e r  Co l l ec t ions  (mg) Probe and Cyclone Wash ( m q )  

Fil ter  # Y-JB Dish /I 2 
Gross 2 Y7.3 Gross g/ ~ G L ,  7 
Tare 2 S'2 .r Tare F f i  7 
Net -5 . r  Acetone Blank s 

Net 7. .5- 
Total  P a r t i c u l a t e  Capture 2. a w. - 
Water S i l i c a  Gel - 
Fina l  /%Z3 Fina l  7 Y 3 .  f 
I n i t i a l  /&tz  F I n i t i a l  ?/2 6 

Total  Water /ox* 3 

* 
2 5:2 - Net 75 3- Net 

MJ &e& b~15m 

b o r o v e d  By 

GUARDIAN SYSTEM8 Inc - 3 3 -  
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OPERATOR 

METER AH@ 
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Run Nunher -&z 
Date 

Location 

. 

Amount l i q u i d  l o s t  during transport A ) m  

Acetone blank volume, m l  305” 

Acetone wash volume, ml / m  
Acetone blank concentration, mg/mq 

Acetone wash blank, mg 2 . 0  

8 . 3  3 Y l  (I - * 

F i l t e r  Collections (mg) 

F i l t e r  # X-3 t‘ Dish # s/ 
Gross 2 5 - 2 .  3 Gross 7 9 L  I ?. 6 
Tare 2 7 L . h  Tare 7 5 0 0 .  0 

Probe and Cyclone Wash 

Net - 3 . 7  Acetone Blank . 7 
Net 22.9 

Total Par t iculate  Capture 19. 2 mg . 

Water - 
F i n a l  /7ao. t 
I n i t i a l  &C/C?. 
Net . 77, J 

S i l i c a  Gel 

F i n a l  6 6 k o  
I n i t i a l  d uL. z 
Net / 5. .F 

Total Water YZ 6 - 

\ 
GUARDIAN SYSTEMS Inc -35- 
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VI. CALIBRATIONS 

General 

The meter boxes were recalibrated upon return to the laboratory 

from this test. Using the average meter pressure, the boxes were 

calibrated at the closest point to the original calibration (for 

an average meter pressure of 1.59 a 1.50 "H20 was used as the 

calibration point). These calibrations produced a single point 

of MCF and A H@ which was compared to the original calibration. 

All were within the 5% allowed at the highest vacuum seen. This 

new MCF was applied against all meter volumes in these tests. 

These calibration sheets are located behind the original calibra- 

tion sheets. 

The equipment used on the dry filter stack was as follows: 

Probe: 5' - 3 

Box : 600 

Stack Temperature: OMEGA 

Sample Box: 4 

The average temperature of the stack was 154 OF. 

OMEGA was recalibrated at 155 OF and agreed within 1.5% of the 

initial calibration value. 

The 

The equipment used on the cupola stack was as follows: 

Probe: 5' - 2 

Box : 400 

Stack Temperature: L&N # 2  and OMEGA 

Sample Box: 5 and 6 

The average temperature of the stack was 181 OF. 

. 

The OMEGA 

and L&N # 2  was recalibrated at 180 OF and agreed within 1.5% of the 

initial calibration value. I 
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. . .  -.--.__2_2_ T v m  A I Type A/€ 

FEATURES 

0 High imsilr alronglh. 0 Excellent halidling ch;ireclof- 
i(1ics. 0 Good welling proporlies. 0 Minimum ol 09.9% 
rrlonl~on (of pa~tislos 01.3 r m  as delrfmined by OOP 
Usla. a Bindetlfw. 
This is Iho original glau libef filler pioneered by Golinan 
lnsltumenl Company o w  15 years ago. II conlinues Io 
bo wiaely used (of high volume samplinq. Snco zinc is 
On0 01 lhe raw malrri~lr iiicorporalrd in Ihu gkiss Iitmts. 

poncnt 01 in. nilor. sullunc ilcid. II U S D ~  as il UIS~~!ISIC)II 
medwm. making Ihr shuuls unr~ililble lor muasurumunl 
01 bullalt:). 
TIPI A Glus Fibof Filterr are loss likaly Io dcvblup rlalic 
chrrga or loa1 lhan 01hw glass liber media Iypus. Thuy are 
ubea a r l m r i v o l y  In opplicalions wheru zinc end iron con- 
ion1 is no1 imporlml. of where sullalecontenl is no1 belnp 
Qrterminoa. 

TlDr A I i l l v ~ *  hdrr il r;cta,iblr* IMIF vuiilr.~il Arwll  :'I I : r i l l  

- .... -.._...-_..... . .._. . 
l l t 6  J7mm 47nirn l02mm OrlQ' ---- --.- ............... . . . . . .  ~ -~ ~ ~~ 

Proovci no. 61T15 616% 616% 61101 -.--- - --.._.--. . -.- _ ......-.. . .  
I~~lalSlPkg. w I00 I#) 100 - ... - .. - -_ . . . . . . . . . . . . .  - . . . . . . .  

WPE A GLASS r m E n  FILTER 
SPECIFICATION REPORT 

--- ........ --_---_ ....... --- ~ .-- . --.-._____..__ ......... ELEMENTS: 
Animonr ............... ..30 
Afsen,c .................. .30 
6 w . ~ m  ................. .I 
8.smdn ................. . io 
C a a m d n  ................. .6 
Cfimmum ................ tu 
C¶rrll . .  ................. .10 
tc;par ................... .2 
iton ................... ,2300 
La.a .................... 10 

Manginarm ............. .ZOO 
Mercury ................ .IW 
YoIyIiUunum ............. .IO 
Nickrl ................... .10 
Solmiurn .............. .5WO 
Ton .................... ..IO 
Toluiiium ............... . i?O 
VanilOium .............. . . io  
Zinc ................. 5000 

I O  25.000 
~~ --...--.- . . . .  .--.-_..- . 

-.-- - - ---.-- -. .-.-_--_.._ .~ OTHER PHYSICALS: 
6W ............... ..522 Flow Runirlancu Ihla' I 

Glass FibeiFllters 

.. .._ . 

4 W . A  

. . . .  
31 rnm 
61652 

WO 

.-. ...- 

. .  looJ-;z-J -- e-..- l o o '  .. -.. 
TYPE N E  GLASS FIBER FILTER 

SPECIFICATION REPORT 
in. IY~L..~~-,  t.wadn nmca IIY,- II.C. a*.. ..,I IINU. m . w . h w d  
.YU,.l,". ,,..I ..... u.., " 1 1 4  *, , IC'III...( .l..b. I(* -I#., .)a *r YC 
ac,w,,.s*,, ..,hi I ' . I " ~ * r , l I L ' , * ~ r . n . * ' .  10'..*.1 

ELEMENTS 

Anllmunl .............. .20 Manganese .............. 2 
&sattic ............. 20 M ~ r c u ~ y  ................ ..M 
t iotyl lwn ............... I Multuacsium.. ............ IO 

Cadmwnl ................ ..? Sclcneum ............... .a 
Chfomlunl ............... 10 T m  ...................... tG 
Coball ................. I O  Tilrnlum.. ............... .IO 

............ 2 van.alum ................ IO ...... lQQ.mOO Zonc ................. 00 
LU*d 

IO.LIUIJ.IU. ..II,.,III.I.Jl~)Ii"~lls~~ r . r * h n O r l W d - l  

. ..- ---..-----. - .- . - . . .  - .--.I - . .  .. - 
Birrnulh ................ .Io N i c k 1  ................... . I O  

. . . . . . . .  IU ....... 
. . . .  .- oinm PHYSICALS: 

'pn . . . . . . . . . . . . . . . .  B O  UJXOrm'ntm. ....... Wi.m 
OOP gi57IknL'nwn l l o ~  n.uo I a r )  
ASTM M v I I ~ J I  2'lbbj ..99 9% I p i ~ i . c ~ ~ i '  (q 10 cm HU . . .  LO 
Tonrdr Slrenglh b4.a use Tnrnp. ....... .rW c 
( F m  !WL uul'>III) WOg SI.OI~L Ptryuol,ur . . .  Mul,uen 
w",ylll *llIIIlI IO 
B " a 1 0 " r i ~ i  . .  . .40*  301 Vbin .............. CM 

WAlEfl EXTflAC IAMLE IO.YS: 

O S 0  . . . . . . . . . . . .  522 f IO* I l c ~ ~ s i a n c ~  ( M s  1 

-. 

- ._. . - ..... - - 
SulI*rr . . .  6W CiiIuroJu. 1x19 

. . . . . . . . . .  115 ~l"ul,oc . . . . . . . .  81 
. . . . . . . . .  

Nilr.~ir , 
A8ntnrmn.a . . . . . . . . .  I3 
' p a  ,.. 1.1....II.I'.1..I. 

-.- - .  . _ - .  _. . 
A i-. su.8 .I .e 10. n . 8-1 I 

II A.,.II,.os. ..... ........*IC........... . 
c 51..1 ..J 

lI ,I .......... .n.,"..ll,.lll~l,.,l..l.. 

... I -10 .I..l.IJ .",. ....... I. ...... I* 
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METER CALIBRATION FORM 

Date f 2  / 3 0  / Pd Box No. q o  0 
P b r =  3 O . / g  In. Hg Cal ibrated by . 

L . 

Pump must be operated fo r  a t  l e a s t  15 minutes a t  each AH s e t t i n g  4.5, 1, 1.5. 2 and 3)  

T d g  = average temperature of d r y  gas meter ( i n l e t  and o u t l e t )  + 4600F 

T W ~  * average temperature of wet t e s t  meter * 46OoF 

pwtm = Pbar - 
Pdgm Pbar + 13.6 AH 

Awtm = pressure on wet t e s t  meter i n  inches o f  H20 

Y meter c a l i b r a t i o n  fac to r  

28.316 =conversion f a c t o r  when us ing  a wet t e s t  meter ca l i b ra ted  i n  l i t e r s  

Calcu lat ions 

Y = (wet f i n a l  - wet i n i t i a l ) ( T  
(dry f i n a l  - d r y  i n i t i a l ) ( Z  

- Z Y  
Y '  j -  

Meter Tolerance = 1.00 2 0.01 . 
If the meter c a l i b r a t i o n  f a c t o r  i s  no t  w i t h i n  the  a l lowable to lerance, the 

c a l i b r a t i o n  factory  Y may be used t o  mathematical ly co r rec t  the  gas meter d i a l  
readings t o  the  proper values instead o f  phys i ca l l y  ad jus t ing  the  d r y  gas meter 
d i a l s  t o  correspond t o  the  wet t e s t  meter readings. 

GUARDIAN SYSTEMS Inc 
-43-  
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METER CALIBRATION FORM 

Date . ! - / 6  - F/ Box No. 4 0 0  

P t w  36. 36 In. Hg Cal i brated by 1 4 7 2 .  1 . 

I I I I I I I I I I 
Pump must be operated for  a t  l e a s t  15 minutes a t  each AH setting ( . 5 ,  1 .  1.5, 2 and 3) 

Tdgm = average temperature of dry gas meter ( i n l e t  and ou t l e t )  + 4600F 

TWm = average temperature of wet t e s t  meter + 46OoF 

Awtm = pressure on wet test meter i n  inches of H20 

Y = meter cal ibrat ion fac tor  

28.316 =conversion factor  when using a wet test meter calibrated i n  l i t e r s  

Calculations 

Y = wet f ina l  - wet i n i t i a l ) ( T  
dry f ina l  - dry i n i t i a l ) ( 2  

- y =  - 
5 

Meter Tolerance = 1.00 * 0.01 

If  the meter cal ibrat ion factor  i s  not within the allowable tolerance. the 
calibration factory Y may be used t o  mathematically correct the gas meter dial  
readings t o  the proper values instead of physically adjusting the dry gas meter 
d ia l s  t o  correspond t o  the wet t e s t  meter readings. 

. 

- 4 4 -  GUARDIAN SYSTEMS - 
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ORIFICE CALIBRATION FORM 

Date 12/3,1 /Fn Meter Box No. flu 0 

Ptar - Cat i brated By 

. 

V1 = Dry gas meter reading a t  the s t a r t  of each test 

V2 = Dry gas meter reading a t  the end o f  each test 

t i  = Dry gas meter Inlet temperature 

t 2  = Dry gas meter outlet temperature 

. 
4 =/.78 

Ca 1 cul a t i ons 

1. Qn = 

I .  oo r 
/. 809 

v2 - v1 (60)(Y) I O 0  t 

B o 9  
899 G - 

J. 009 =* 
1 t 2  + 460 

t l  t t 2  + 460 

= 29 
T, = t 2  + 460 

L (for each AH) 0 

Pm P h r  + AH 
13.6 

d-g$ 2. = 
( for  each AH) 

Y = meter ca l ibra t ion  factor 
3 .  Calculate the average K, a s  fO11J)WS: 

% =  -- wll 
5 

4 .  Calculate A Ha a s  follows: 

A Fa = ~ @ 2  P@ M@ 

Q@ = 0.75 cfm 

= 0.921 
T@ 

Ta = 5280R 
P@ = 29.92 in.Hg 
M@ = 29 

5.  Orif ice  Tolerance = 1.84 ? .25 

. - 

-45- 
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ORIFICE WIBRATION FOW 
I 

V2 = Dry gas meter readlng a t  the end of each test 

t i  = Dry gas meter Inlet  temperature 

t 2  = b y  gas meter outlet tempirature 
I 

' i  Calculatlons 

2. K, = 
( for  each AH) 

Y = meter calibration factor 
3. Calculate the average lcpl as follows: 

p m "  -- Z k l  
5 

4. Calculate A Ha as follows: 

13 = 5280R 
P@ = 29.92 1n.Hg 
H@ = 29 

5. Orifice Tolerance = 1.84 2 .25 

- 4 6 -  
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METER CALIBRATION FOW 

Date I t / Z  9/96 Box No. dDL9 
P b r  3 0 . ~ 7 3  I n .  Hg Cal ibrated by J;, 1$,7',b. . 

Pump must be operated f o r  a t  l e a s t  15 minutes a t  each AH s e t t i n g  

Tdsm = average temperature of d r y  gas meter ( i n l e t  and ou t le t )  + 460oF 

Twt,,, average temperature of wet t e s t  m e t e r  + 460°F 

( . 5 ,  1, 1.5. 2 and 3 )  .. 

Pwtm = Pbar - 
Pdgm E Pbar + 13.6 AH 

Awtm = pressure on wet t e s t  meter i n  inches o f  H20 - yz j 7 Y 3  
Y = meter c a l i b r a t i o n  f a c t o r  

28.316 =conversion fac to r  when us ing a wet t e s t  meter c a l i b r a t e d  i n  l i t e r s  

Calcu lat ions 

Y = (wet f i n a l  - wet i n i t i a l ) ( T  
( d r y  f i n a l  - d r y  i n i t i a l I ( 2  

-% 
Meter Tolerance = 1.00 f 0.01 

I f  t h e  meter c a l i b r a t i o n  f a c t o r  i s  not  w i t h i n  the a l lowable tolerance, the 
c a l i b r a t i o n  f a c t o r y  Y may be used t o  mathematical ly c o r r e c t  the gas meter d i a l  
readings t o  the  proper values instead of phys i ca l l y  ad jus t i ng  the d ry  gas meter 
d i a l s  t o  correspond t o  the  wet t e s t  meter readings. 

- 4 7 -  
GUARDIAN SVSTEMS inc 
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METER CALIBRATION FORM 

Date / - / 6  - S /  Box No. 60 0 
P b r  30 ..3L In. i+g Cal ib ra ted  by L o 7 7 -  I . 

I I I I I I I I I I 
Pump must be operated fo r  a t  l e a s t  15 minutes a t  each AH s e t t i n g  ( . 5 ,  1. 1.5, 2 and 3) 

T d p  * average temperature o f  dry gas meter ( I n l e t  and o u t l e t )  + 4600F 

= average temperature o f  wet t e s t  meter + 46OoF 

AH - Pdgm = Pbar + - 13.6 

Awtm = pressure on wet t e s t  meter i n  inches o f  H20 

&b. 98Y7 = '4Y z 
Y = meter c a l i b r a t i o n  fac to r  

28.316 =conversion f a c t o r  when using a wet t e s t  meter ca l i b ra ted  i n  l i t e r s  

Calculat ions 

Y = wet f i n a l  - wet i n i t i a l ) ( T  
d r y  f i n a l  - d ry  i n i t i a l ) ( 2  

- EY 
y =  - 5 

Meter Tolerance = 1.00 t 0.01 

If t h e  meter c a l i b r a t i o n  f a c t o r  i s  not  w i t h i n  the al lowable tolerance, the 
c a l i b r a t i o n  fac to ry  Y may be used t o  mathematically cor rec t  the gas meter d i a l  
readings t o  the  proper values instead o f  phys i ca l l y  ad jus t ing  the d ry  gas meter 
d i a l s  t o  correspond t o  the  wet t e s t  meter readings. 

. 

- 4 a -  GUARDIAN SYSTEMS InC 
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ORIFICE CALIBRATION FORM 4 1. 

Meter Box No. 6 0  

V1 = Dry gas meter read ing  a t  the s t a r t  o f  each t e s t  

V2 = Dry gas meter read ing  a t  the end o f  each t e s t  

t i 

t 2  = Dry gas meter o u t l e t  temperature 

Calcu lat ions 

1. Qn = 

Dry gas meter i n l e t  temperature 

V2 - V i  [I t 2  1 460 

] ( f o r  each AH) 0 t l  t t 2  + 460 

. 
d&= 1.60 

2. $ = 
(for each AH) 

3.  Calcu late the  average I$, as fo l lows:  

= ZlGn -- 
5 

4 .  Calcu late A Ha as fo l lows: 

A Ha = Q@* P@ M@ 

O@ = 0.75 cfm 

= 0.921 
T@ 

Ti? = 5280R 
P@ = 29.92 in.Hg 
M@ = 29 

5. O r i f i c e  Tolerance = 1.84 t .25 

-49 -  

._ . - 

Y = meter c a l i b r a t i o n  f a c t o r  
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ORIFICE CALIBRATION FORM 

Date / - / L - S /  Meter Box No. LOO 

Ptar 30.3 G Calibrated By LLJ 12. 

Average I e J  
V1 = Dry gas meter reading a t  the s t a r t  of each test 

V2 = Dry gas meter reading a t  the end of each tes t  

ti = Dry gas meter inlet temperature 

t 2  = Dry gas meter o u t l e t  temperature 

Calculations 

1. Qn V2 - V i  [ t 2  1 4 6 0  ] 
( for  each AH) 0 t l  t t 2  + 460 

2. = 
( f o r  each AH) 

3 .  Calculate t he  average K, a s  follows: 
Y = meter ca l ib ra t ion  factor 

4. Calculate A Ha as follows: 

A Ha = ~ @ 2  P@ M@ = 0.921 
T@ [k] 3 

Q@ = 0.75 cfm 
Ti3 = 5280R 
P@ = 29.92 in.Hg 
M@ = 29 

5 .  Orif ice  Tolerance = 1.84 f .25 

-50- 
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PITOT CALIBRATION FORM 

Date f d / i  /RO P r o b e  0 r- 2 
C a l i b r a t e d  By rD.- R 5. 
Nozzlc S i z e  c 

SIDE A 

Dev fa t ion A P s t d  l l  P ( s )  - 
Run t Standard  Type 'Is" P 

(in. H20) ( in.  H20) C P ( d  Cp(S) - C (A) 

1 7 0  Q5' ,854 ' DO I 

3 . 7 1  ,93- ' 8 S G  ,- no I 

r L l n  roo t 2 3 1  , 73- c - 

" 

SIDE B 

CALCULATIONS 
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PITOT CALIBRATION FORM 

Date i a  / ///Fa Probe # 5-- 3 
C a l i b r a t e d  B y  ,yD + L 5 '  

L N o z z l e  S ize  

S I D E  A 
3 . 

S I D E  B 

CALCULATIONS 

P f s t d )  
(or 0.99) 

C , ( d  = c 




