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1 .  INTRODUCTION 

P o l l u t i o n  Curbs, I nc .  ( P C I )  was r e t a i n e d  by Hogenson Const ruc t ion  Company 

t o  t e s t  t h e i r  r e c e n t l y  i n s t a l l e d  dus t  c o n t r o l  system a t  t h e  Farmers Coop 

E leva tor  i n  Ender l in ,  Nor th  Dakota. The t e s t s  were c a r r i e d  o u t  by P C I  

personnel on September 3 and 4, 1974. 

o u t l e t  of each o f  t h e  t h r e e  cyclones so t h a t  b o t h  emissions and performance 

determinat ions cou ld  be made. The American Soc ie ty  o f  Mechanical Engineers 

(ASME) Power Tes t  Code PTC-27 method was used t o  o b t a i n  samples. 

Samples were taken a t  t h e  i n l e t  and 

I n  a d d i t i o n  t o  sampling t h e  cyclones, a i r f l o w  measurements were taken i n  

access ib le  branches o f  t h e  ductwork. The r e s u l t s  o f  these measurements a r e  

inc luded 

system. 

i n  Sect ion 4 of  t h i s  r e p o r t  and g i v e  an o v e r a l l  v iew o f  t h e  

The t h r e e  cyclones t e s t e d  serve  t h e  f o l l o w i n g  systems: 

Designat ion -- Deser i  p t i on - -  P r o c e s r  Weiqht--Rate- 

Cyclone #1 House Dust Cont ro l  13,000 BPH 

Cyclone #2 I d e a l  Cleaner 400 BPH 

Cyclone #3 Crippen Cleaner 150 BPH 

The f i g u r e  g iven f o r  c a p a c i t y  o f  t h e  house dus t  c o n t r o l  system i s  based on 

t h e  combined maximum capac i t y  o f  t h e  l egs .  

POLLUTION CURBS, I N C .  
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2. RESULTS 

2.1 Cyclone 1 (House Dust Con t ro l )  

Gas Flow Rate (scfm) 

Gas Temperature (OF) 

I n l e t  Oust Loading ( g r / s c f )  

O u t l e t  Dust Loading ( g r / s c f )  

E f f i c i e n c y  (%) 

Dust Emission Rate ( l b / h r )  

Process Weight Rate* ( l b / h r )  

A l lowab le  Emissions ( l b / h r )  

V i s i b l e  Emissions: 

Time Opaci ty  (%) 

3:51 15% 
3:54. 15% 
3:57 0% 
4:OO 35% 
4:03 30% 
4:06 20% 

Average 

7,255, 

73 

0.37 

0.068 

82, 

4.23- 

7.54 105 

59.1 

* Process we igh t  r a t e  based on 13,000 bu/hr c a p a c i t y  o f  legs .  

2.2 Cyclone 2 ( I d e a l  Cleaner)  

2,080 

64 

Gas Flow Rate (scfm) --- --- 
Gas Temperature (OF) --- --- 
I n l e t  Dust Loading ( g r / s c f )  0.55 0.51 0.53' 

O u t l e t  Dust Loading ( g r / s c f )  0.32 0.33 0.33 

. POLLUTION CURES, INC. 
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2.2 Cyclone 2 (cont inued)  

Process Weight Rate* ( 1  b /h r )  

A l lowable Emissions ( l b / h r )  

V i s i b l e  Emissions: 

- Time Opac i ty  (%) 

4:12 25% 
4:15 5% 
4:18 15% 
4:21 5% 
4:24 25% 
4:27 2 0% 

* 400 bu/hr x 58 lb /bu  

2.3 Cyclone 3 (Cr ippen Cleaner)  

Gas Flow Rate (scfm) 

Gas Temperature (OF) 

I n l e t  Dust Loading ( g r / s c f )  

O u t l e t  Dust Loading (g r /sc f )  

E f f i c i e n c y  (%) 

Dust Emission Rate ( l b / h r )  

Process Weight Rate* ( l b / h r )  

A l lowable Emissions ( l b / h r )  

V i s i b l e  Emissions: 

- Time Opac i ty  (%) 

3:30 
3:33 

0% 
5% 

3:36 0% 
3:39 0% 
3:42 0% 
3:45 0% 

* 150 bu/hr  x 52 lb /bu  
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Run 1 Run 2 Average 

--_ --- 23,200 

--- --- 21.2 

- 

> 
--- --- 2,686 

73 --- --- 
0.32 0.36 0.34 

0.017 0.013 0.015 
. . . . . .  96 . . . . . . .  . . . . . .  . . . . . . .  . . . . . .  . . . . . . .  

95 96 

0.39 0.30 0.35 4:.:. ..... 
... . . .  --- --- 7,80n '::_ . 

- POlLLCT7ON CURBS, 7NC. 
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3. PROCEDURES 

3.1 Volumetr ic  Flow Rates 

Gas v e l o c i t i e s  were determined i n  t h e  i n l e t  and o u t l e t  ducts  us ing  a 

m u l t i p o i n t  p i t o t  t raverse .  

were used a t  t h e  i n l e t  w h i l e  an "S" t ype  p i t o t  and i n c l i n e d  gage were 

used a t  the  o u t l e t .  

were combined w i t h  respec t i ve  cross s e c t i o n a l  areas t o  determine 

vo lumet r i c  f l o w  ra tes .  

A standard p i t o t  and an i n c l i n e d  manometer 

Cor rec t ions  f o r  d e n s i t y  were made and t h e  v e l o c i t i e s  

3.2 Dust Samples 

Two samples were c o l l e c t e d  from t h e  o u t l e t  and i n l e t  of each o f  t h e  

th ree  cyc lones tes ted .  

the  ASME Power Tes t  Code method, PTC-27 dated 1957, and e n t i t l e d  

"Determining Dust Concentrat ion i n  a Gas Stream". 

r e s u l t s  i s  supported i n  a l l  cases by t h e  c l o s e  agreements o f  t h e  two 

sample weights.  

The samples were ob ta ined i s o k i n e t i c a l l y  us ing  

The v a l i d i t y  o f  the  

I n l e t  and o u t l e t  samples from each o f  the  cyc lones were c o l l e c t e d  v i r t u a l l )  

s imul taneously .  These runs  commenced a t  t h e  same t ime; however, t h e  

i n l e t  sample runs- te rmina ted  e a r l i e r  than t h e  o u t l e t  runs  due t o  the  

d i f f e r e n c e  i n  dus t  loading.  F i e l d  da ta  sheets c o n t a i n i n g  t h e  i n f o r m a t i o n  

f rom which t h e  r e s u l t s  were c a l c u l a t e d  have been reproduced and appended. 

3.3 Opaci ty  Readings 

Opaci ty  readings were taken v i s u a l l y  by Dean F. Franke, a c e r t i f i e d  

Smoke Reader. 

readings cou ld  be made o f  t h e  t h i r d  system alone. 

Dur ing readings, two systems were shut  down so t h a t  

POLLUTION CURBS, INC. 
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During the test period fo r  v i s i b l e  emissions and par t icu la te  emissions, 

the tes t  d u s t  control system was operated a t  i t s  design capacity. 

the house d u s t  control system was being tes ted ,  dust  was generated i n  

the p i t  continuously e i t h e r  by actual unloading operations o r  by 

supplying grain from a load out spout t o  the p i t .  

While 

Process weight  r a t e  data were supplied by the elevator  manager. 

POLlUJlON CURBS, INC. 
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4. HOUSE OUST CONTROL SYSTEM 

Along w i t h  emission and performance eva lua t i ons  o f  t h e  th ree  cyclones, a i r -  

f low measurements were taken i n  va r ious  branches o f  t h e  v e n t i l a t i o n  system. 

t o  c o n f i r m  design parameters. The l o c a t i o n s  o f  t h e . p o i n t s  where measurements 

were taken a r e  i nd i ca ted  on t h e  sketch o f  t h e  system inc luded i n  t h i s  r e p o r t .  

Two se ts  o f  measurements were taken; one s e t  w i t h  t h e  b l a s t  gates i n  t h e i r  

normal p o s i t i o n  and another w i t h  them f u l l y  open. The t a b l e  inc luded i n  t h i s  

s e c t i o n  summarizes design and measured a i r f l o w s .  A l l  measurements were taken 

w i t h  t h e  b l a s t  ga te  on t h e  sca le  vent  i n  t h e  c losed p o s i t i o n  unless otherwise 

ind ica ted .  

was t e s t e d  i n  i t s  normal ope ra t i ng  c o n f i g u r a t i o n .  

The sca le  vent  i s  normal ly  c losed and t h e  v e n t i l a t i o n  system 

A s i x  (6 )  p o i n t  p i t o t  t rave rse  was made i n  each of t h e  ducts  us ing  a 

standard p i t o t  tube i n  con junc t i on  w i t h  an i n c l i n e d  manometer. 

Observat ions o f  t h e  v e n t i l a t i o n  systems i n d i c a t e  t h a t ,  genera l l y ,  t h e  system 

i s  adequately c o n t r o l l i n g  dust .  

were minimal.  The small amount o f  dus t  s e t t l e d  on t h e  lower  f l o o r s  i n d i c a t e d  

t h a t  t h e  v e n t i l a t i o n  t h e r e  i s  do ing a good j o b  of c o n t r o l l i n g  dust .  

headhouse, however, had l a r g e  amounts o f  dus t  s e t t l e d  on the  f l o o r s  and 

equipment. 

were observed from t h e  spouts. 

i t  was under negat ive  pressure i n d i c a t i n g  t h a t  t h e  v e n t i l a t i o n  system was 

f u n c t i o n i n g  p roper l y .  The a i r  i n  t h e  headhouse was c l e a r  u n t i l  t h e  automat ic 

sca le  was used du r ing  the  l oad ing  o f  r a i l  cars .  When t h e  sca le  was operat ing,  

l a r g e  amounts o f  dus t  escaped from openings below t h e  scale, t h e  sca le  i t s e l f ,  

Oust emissions f rom t rucks  dumping g r a i n  

The 

No dust  cou ld  be seen coming from t h e  l e g s  and o n l y  s l i g h t  leaks  

I n v e s t i g a t i o n  of t h e  d i s t r i b u t o r  showed t h a t  

I POLLUTION CURBS, INC. 
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and the receiver bin above the scale. Little improvements in air quality 

were made with the scale vent open. The present scale ventilation does not 

adequately control dust from any o f  its three sources. A large improvement 

in the quality of the headhouse air and a reduction of settled dust in that 

area could be made by building an enclosure around the scale and drawing air 

directly from it. 

dust in the headhouse, this would be worth doing from the standpoint of both 

housekeeping and working environment. 

control the dust and would not require extensive modifications for the 

existing ductwork. 

Since the scale is the only remaining large source of. 

An enclosure would most effectively 

.. 

c POLLUTION CURBS, INC. 
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' HOUSE DUST CONTROL VENTILATION SYSTEM 

Locat ion 
Duct Design Flow 
- Oia. Rate (cfm) 

Leg Boot Pickups (ga te  normal ly  open) 
Leg #4 4" 270 
Leg #1 4" 270 
Leg #2 
Leg #3 

4" 270 
4" 270 

Back P i t  Pickups (2 )  4"ea. 270 ea. 

Truck Dump P i t  Pickups (3 )  8"ea. 1,066 ea. 

Lower Main Duct 17" 

Boot Sweeps 7" 

E leva tor  Leg Heads 
Leg #1 4" 
Leg #2 4" 
Leg #3 4" 
Leg #4 4" 

B in  Vent (Closed) 6" 

Scale Vent ( b i n  vent  c losed)  6" 

Upper Main 1O"B 
Scale vent  open, b i n  vent  c losed 
Scale vent  c losed 

Leg #1 4"B 
Leg #2 4"B 
Leg #3 4"$j 
Leg #4 4"B 
Main 21 " B  

Leg Boot Pickups (ga te  f u l l y  open) 

4,820 

829 

270 
270 
270 
270 

--- 
609 

1,689 
1,080 

270 
270 
270 
270 

7.388 
7 ,3?8 

Duct 
Actual  Flow V e l o c i t y  
Rate (cfm) 0 

91 
155 
256 

1,070 
1,830 
3,020 

0 0 

5,172 . -  3,455 

--_ --- 

235 2,830 
283 3.410 
223 
243 

2;690 
2,920 

81 1 4,342 

561 3,003 

1,355 2,613 
1,021 1,970 

, ' 137- 1,615 
407 - 4,804 
389 4,588 
361. 4,268 

7,255 3,020 

POLLUTION CURBS, INC. 
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UPPER FLOORS 3 

LEGS A L  
NOTE : CIKLES INDIC~TE. 
POINTS AT WHICH 
AIR FLOW MEA‘S URE MErSrS 
WERE TAKEN 

lAA SCALE 

10’3 

- 

- 
FAN 

BOOT SWEB 17% 

7 

LOWER FLOORS 
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5. CONCLUSIONS 

None of the cyclones violated Part 5 of the North Dakota Regulation 23-25. 

All cyclones had rates of emission less than the maximum allowed for their 

respective process weight rate. The process weight rate for the house dust 

control system was chosen as the maximum leg capacity. Although this could 

be interpretted differently, the emissions are so far below the legal 

limitations that there should be no question-of compliance with this section 

of the code. 

Although cyclone #2 complies with Part 5, its low efficiency ,and low velocities 

indicate that it is oversized for the system it serves. A smaller cyclone 
would more effectively separate the grain hulls which the current cyclone 

does not. 

Although complying with Part 5, cyclones #1 and #2 are in violation of Part 3 

due-to-the-opacity-of-their-effluent7 which periodically exceeds- 20% for more 

than four minutes of a sixty minute period. 

POLLUTION C U R S ,  INC. 
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APPENDIX 

6.1 

6.2 

6.3 

6.4 

6.5 

P i t o t  Traverse and F i e l d  Sample 
Data Sheets 

Explanat ion o f  Abbrev ia t i ons  and 
Symbols 

Thimble T r a i n  Assembly Sketch 

EPA V i s i b l e  Emissions C e r t i f i c a t i o n  

Nor th Dakota Regu la t i on  23-25 
Par t s  3 and 5 

, 
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PITOT TRAVERSE 

, 4 0  
,32 
I35 
2 8  

2 533 
22 6 0  
23G9 - 

,2119 

I O r i e n t a t i o n  I 

T o t a l  I d  T o t a l  31 129 

GAS ANALYSIS CORR: . 
Meas A c t  - -  

Cf2-d - ’- X 

02 - - X 

F y r l  t e  
O r s a t  

44  = 
32 = 

x 28 = 
x 18 = 
x 28 = 
T o t a l  = 

CO - - 
HZ0 - - 
Nz - - 
compos i t i on  R a t i o  (CR) = 

T o t a l  - . - 28.9 
Temp; Corr. (TC)= 520 

Duct  temp + 460 

HUMIDITY E TEMP. CORR: 
A t  t e s t  s t a t i o n :  
OB 73 WB 56 H , 0 0 S 7 1 b / l b  
Duct temp 73 Hum Vo!. , 3 5 4  

HTC = 1 + H  
Hum Vol x 0.076 

PRESSURE CORR: PC 
I I 

ff e 

Baromet r ic  Press.  ABS (BPA) -“Hg 
BPA x 13.6 = 
Duct  SP .f 7 
Duct SP ABS 

.9b PC = Duct SP ABS - - 
407 

DENSITY 
D e n s i t y  = HTC x PC x 0.076 = 

.98 x ,96 x 0.076 = 
,077 1 b/cu f t 

Dens i t v  Correct ion F a c t o r  (OF) 



r0i.i. UT ION c u m ,  I Nc. 
F I E L D  SAIiP1.E DATA 

CLIENT sow C n # l S f  CO JOB NO. 408286 -- 
SYSTEH 5 U S E  L 0 DATE 

LOCAT I ON /wLLEr  
SAllPLE NO. I SAflPLE TRAIN NO. / 3  

TRAVERSE POSITI.ON .-- CONTAll I NANT GR&l N D  us7 

NOZZLE S I Z E  7 5  METER NO. 3 6 R  
Clock  

m i  n 

s t a r t  0 a t  t ime  7 2 Conaensate ml  

 as meter read ing  end (43, 7 h - 5  Outage Time a t  t ime 

RDG 6 3 ,  5 a t  t ime  30m;(? Condenser Temp.- "F 

I #  0.3. _. i i e t ? r  c o r r .  f a c t o r  (IICF) = 

A c t u a l  cub'ic f e e t  (ACF) = ' I I C F  x ROC = 86,O 
Baromet r i c  p ressure  abs. = I . leter p r e s s u r e  abs. .HPABS = 29. 02 in. Hg 

- 

He t e r  temperature S t a r t  /zo End 15-6 , A v g  1 3 8  F 

f le te r  temperature ab$ HTABS 460 

+ / 3 8  (Avg. meter  temperature) 
Vapor p r e s s u r e  
o f  w a t e r  (VP) MTABS = "A 

VP a t  p F =  in. h'g 'S tandard  d r y  c u b i c  f e e t  ( SOCF) = c o r r e c t e d  meter  r e a d i n g  

SCF = ACF x HPABS - VP x 520 
29.92 is- nTABS _-  

& x - x  520 = 72 IS * c u b i c  f e e t  - - 
. 29.92 538 

T o t a l  W t .  -7,3797 grams - 
5,7 172 

. Sample W t -  = I I 6 6  2 5  

Sample W t .  x 15.43 = 1 8 & 6 f i x  1 5 . 4 3 + =  - t a r e  

SC F 72 IS 
. 35 '  Loading: g r a i n s  oe r  s td .  

n e t  
# 

e cu f t  

Form 43702 Rev. 1-74 

.. . 



pol. I. UT I ON c u m s  , I tdc . 

CL I ENT t l 0 4 P K O r l  C.n n sf Co . JOB NO. .C/O82 €34 -? 

s w E n  

LOCAT ION C v r h  e I N L E T  

T R A V E , R S E  POSITION 13 Lass CONTAH I NANT Gaa I W D  tJ S T  

F I E L D  SAf1PI.E DATA 

H D U ~ E  D v s r  Cor?tR QL * DATE 

2 SAIIPLE TRAIN NO. SAKPLE NO. 4 

HOZZLE S I Z E  3/8 * '( METER NO. 368 

Clock  - 
mi n 

a t  t i m e  8 ,'o/ Conoensate.  m l  

RDC BOO/ a t  t i m e  mtntb? . Condenser Temp.- 

Gas meter  reading end 86, I a t  t i m e  8 Outage Time 

s t a r t  0 
- 

"F 

= . 1l.03 . .  I l e t e r  c o r r .  f a c t o r  (HCF) 

A c t u a l  cub'ic f e e t  (ACF) = MCF x RDG = 6'2, 5 
~ ~ ~ o m e t r i c  p r e s s u r e  abs. = H e t e r  p r e s s u r e  abs. MPABS = 29. 02 in. Hg 

M e t e r  temperature S t a r t  1 3 0  

- 

End I52 Av9 /5f/  F 

H e t e r  temperature abs MTABS 460 

+ . /q/--.(Avg. meter  temperature) 
Vapor p r e s s u r e  

MTABS = 66 I "A o f  w a t e r  (vP) 

VP a t  - F = -  in. Hg ' .Standard dry cubic f e e t  ( SOCF)  = c o r r e c t e d  meter  read ing  

SCF = ACF K HPABS - VP X 520 
- 29.92 _.. MTABS - 

T o t a l  W t .  -7# 353 I grams 

Sample W t .  x 15.43 = / , ~ J X I , X  15.43 = 
SCF 69.2 : 

- 5, 60 4.5 t a r e  

. , , 39 . ' Loading: g r a i n s  o e r  s t d .  
Sarnble W t .  = ' / , 7LJ t6 .  n e t  

4 P y  cu f t  

Form 23702 Rev. 1-74 



r o i . i . u ~ t ~ ~  C U R B S ,  I ~ K .  c 

F I E L D  SAI1PI.E DATA 

CLIENT #eae&so A (.on z t c o  . JOB NO. 40Y28G c- 
SYSTEt i  N O f J ~ ~  DL,s T N r R O I .  DATE 9 -3 -74  
LOCAT I ON CVCI b N P  & I .  OWL k-r 
SAKPLE NO. / SAIIPLE TRAIN NO. 6 
TRAVERSE P O S I T I O N  r9 P r a  CONTAll I NANT q e k I w  
NOZZLE SIZE P4 . I i E T E R  NO. ' ;96 

Clock  - 
61,d a t  t ime  7.' 42 Outage Time m i  n 

a t  t i m e  6 :  Conoensate . ml 

ROG 6t .q  a t  time Condenser Temp.- 

Gas meter r e a d i n g  end 

s t a r t  0 

'F 
.. 

J i e t e r  torr. f a c t o r  (IiCF) = / i d 0  

. ~ c t u a l  cub'ic f e e t  (ACF) = McF x R D G  = 6/#4 
Baromet r i c  p ressure  abs. = t.leter p r e s s u r e  abs. MPABS = 7 9 # 0 2  i n .  Hg 

Meter  tempera.ture 

. .  

S t a r t  76 End 104 Avg 1 0 0  F 

H e t e r  temperature abs MTABS ' 460 

+ 100 (Avg. meter  temperature) 
Vapor -.p r e s  s u r e  
o f  w a t e r  (VP) MTABS = .$-bo "A 

VP a t  - O F = -  i n .  Hg ' s t a n d a r d  d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter  r e a d i n g  

Sample W t .  x 15.43 = ,28R3 x - 15.43 = 

551 3 S C F  

6 8  

- 5,+77~ t a r e  

Loading: g r a i n s  D e r  std.  
Sample- W t .  = ,2883 n e t  

4 F y  cu f t  

Form 93702 Rev. 1-74 



FIELD SAt1PI.E DATA 

CLIENT on Gt?!+ co JOB N O .  %a zs&- 
SYSTEH 40 r Jk t- D P S  T Co N rf O L  DATE 9-  3 -  73 
LOCAT ION C b  r 10  bl_F fi  j . O W L E T  

2 '  SAMPLE T R A I N  NO. 5 

T R A V E R S E  P O S I T I O N  2 CONTAHINANT q ~ ~ l n l  
SAI:PLE NO. 

NOZZLE S I Z E  v4 . METER NO. /46 
Clock  - 

, -  Outage T ime  min 

a t  t ime  7: 74 Conoensate m l  

Cas meter  read ing  end 60.2  a t  t ime 

s t a r t  0 

condenser Temp.- "F RDG 66 ,Z a t  t ime 57 
I i e I F r  c o r r .  f a c t o r  (IiCF) = I# 0 - 
A c t u a l  cub'ic f e e t  (ACF) = MCF X RDG 6 0 , Z  

~ ~ r o m e t r i c  p ressure  abs. = Eleter p r e s s u r e  abs. NPABS = 29,bz in. Hg 

Meter  temperature S t a r t  lo o End ) I  0 Avg 10 5 -F - .  
H e t e r  temperature abs NTABS 460 

+ 165' (Avg. meter  temperature)  
Vapor p r e s s u r e  

NTABS = =*A o f  w a t e r  (VP) 

VP a t  F = -  in. lig * .Standard d r y  c u b i c  f e e t  .( SDCF) = c o r r e c t e d  meter  r e a d i n g  
. ,  

SCF = ACF x HPABS - VP x - 520 - 29.92 -: NTABS - 

_ ,  
T o t a l  Wt: I 86 . g'rams 

Sample W t .  x 15.43 = 1934. 15.43  = 
S C F  5317 

- ,  54 z5LIc, t a r e  
.. 

Loading:  g r a i n s  Der s td .  
dry cu f t  

. ,  656 
Sample W t .  = . J934 n e t  

Form #3702 Rev. 1-74 



POLLUTION CURBS, INC. 

P I TOT TRAVERSE 

- 

r 

-. 

.. 

Composi t ion R a t i o  (CR) = 
T o t a l  = 
28.9 

CUSTOMER Hoqens 071 Cavlsi C O  JOB NO. 4 0 S 2 8 6  
I 

SYSTEM Cyc l a w  & Z  DATE 9 4 - 7 4  
l N L P  T c LOCAT I ON 

TYPE OF PITOT Std 

=El T o t a l  

‘ A v g .  Vs = /524 

GAS ANALYSIS CORR: . F y r i t e  
O r s a t  

Meas A c t  - -  
C@= __ ’- x 44 = 

x 32 = O =  - - 
x 28 = co -- 

HZ0 - - 
N2 - - 

x 18 = 
x 28 = 

. T o t a l  = 

Temp. Corr. (TC)= 520 I. Duct t e m p  + 460 
- - 

HTC = CR x TC = ’  

HUMIDITY E TEMP. CORR: 
A t  t e s t  s t a t i o n :  
DB 64 WB 54 H , 0 0 6 6 1 b / l b  
Duct temp . m u m  Vo!. 13. 3 

l + H  
Hum Vol X 0.076 

PRESSURE CORR: PC 
Barometr ic  Press.  ABS (BPA) - “Hg 
BPA x 13.6 = 
Duct SP f + 

PC = Duct SP ABS - 

It 

T o t a l  Duct SP ABS 

97 - 



F I E L D  SAliP1.E DATA 

CLIENT tf oqe n ~ o  n Corcit c 0' JOB N O .  l O H  26S,7 
SYSTEH . I  D E A L  CLFr) hlE Ip C V C / O U &  DATE 1 - 9  -74 

SAKPLE NO. I '  SAMPLE TRAIN NO., 5 
TRAVERSE P O S ~ T ~ O N  4 20 

LOCAT I ON 6 I J T L E T  

- CONTAtl I NANT -- GI? 

NOZZLE S I Z E  Y* M E T E R  N O .  / q6 
Clock  

tas r e a d i n g  end 38,6 a t  t ime  /0'*33 Outage Time rnin 

s t a r t  0 a t  t i m e  9!36 t onoensa te .  ml 

ROC 3 g . b  a t t i m e  s 7,,,,); Condenser Temp.- "F 

Ileier torr. f a c t o r  (IICF) = / I  D - . .  
' A c t u a l  cub'ic f e e t  (ACF) = IICF x ROC = 3 g ,  .$Y 

~ ~ ~ o m e t r i c  p ressu re  abs. = t k i e r  p r e s s u r e  abs. HPABS = 39.07 in. Hg 

Meter  tcmpe ra ' t u re  S t a r t  L E ,  End 96 Avg 81 F 
i 

. .. M e t e r  temperature abs MTABS 460 

-t S/ (Avg. meter  temperature) 
Vapor p r e s s u r e  

MTABS = -r'f/ "A of w a t e r  (VP) 

VP a t  -0 F =  i n .  Hg Standard dry c u b i c  f e e t  ( SDCF) = c o r r e c t e d  m e t e r  r e a d i n g  

SCF = ACF x '  nPABS - VP X .  520 - 
29.92 ?. MTABS _- 

. .. 

Sample W t .  x 15.43 = ,7474. 15.43 = 
SCF 3 6 . 0  ' 

dql cu f t  

- 6 . 0 3 2 7  t a r e  . .  

. '  Samp,le W t .  = , 7474 n e t  4 3  Loading: g r a i n s  Der std.  2. 

Form 23702 Rev. 1-74 



P01.I.UTION CURBS, I N C .  

F I E L D  SAIiP1.E DATA 

. 
SY ST El i  f P€&L C L E t I N E K  cu L#wF 2 DATE 9-4 -7cI 

LOCAT I O N  OuTLE7- 

SAKPLE NO. 2 SAMPLE TRAIN NO. /a 
T R A V E R S E  POSITION 13 3r- CONTAI i INANT ~RJI~ 
td0ZZLE SIZE 3/g 'l . I I E T E R  NO. / j b  

C 1 ock  - 
- 

m i n  

s t a r t  . 0 ' . a t - t i m e - - -  lo', 39 Coooensate.. rnl . 

Cas m c ~ e r  read ing  e n d  5 8 ,  .?O a t  t i m e  //,"3L Outage Time 

ROC 311, 3 a t  t i m e  57 Condenser Temp.- "F 

J+e:er corr. f a c t o r  ( t lCF) = 18.0 " 
.. - 

, A c t u a l  c u 6 i c  f e e t  (ACF) = MCF x ROC = 3 8 . 3  

~ ~ r o m e t r i c  pr 'essure abs. = Meter  p r e s s u r e  abs. NPABS = 24, 02 in. Hg ! 

He t e r  tcmpe ra ' t u re  S t a r t  89 End /6 4 . Avg 9 0  F 

I Me te r  temperature abs HTABS 460 

+ 90 (Avg. meter  temperature)  I 

Vapor p r e s s u r e  
o f  w a t e r  (VP) 

I 
in. h'g - VP a t  f F =  Standard  d r y  c u b i c  f e e t  ( S D C F )  = c o r r e c t e d  me te r  r e a d i n g  

. .  
SCF = ACF X HPABS - VP x 520 - 

29.92 ?. MTABS _- 

3 & 3 x 2 & g x E =  35, I d r y  c u b i c  f .eet  - - 
. 29.92 553 

T o t a l .  W t .  6 ,5705 grams 

sample Ut. x 15-43 = ,7(176 x 15.43' = 
I 

. ,  
S C F  35 I 

n e t  
Loading: g r a i n s  Der s td .  

d ry  cu f t  
,33' 

Sample W t .  = ,7496 

I 

€om :3702 Rev. 1-74 



... 
r o I . I . u i I o N  CURIjS, INC. 

F I E L D  5AIiPI.E DATA 

CLIENT o o e n s  on Con y - t  Cb JOB NO. 9 0 9 7 A  G -7 
I 

CLE~NER CyCLOfirE * 2  DATE 9-  4-74 
SYSTEM I DEAL 
LOCAT I ON I N L E T  - 

2 SAHPLE TRAIN NO. /4/ ' SAllPLE NO. 

RDc q1.24 a t  t i m e  30 mTn Condenser Temp.- "F 

- I l e t v (  corr .  f a c t o r  (IICF) = I .  6 3  

A c t u a l  cub'ic f e e t  (ACF) = IICF x RDC = 42, 4 8  

~ ~ r o m e t r i c  p ressure  abs. = f l e t e r  p r e s s u r e  abs. MPABS = 29e02 in. Hg 

Mete r  temperature abs N A B S  460 

- + '  / L O  (Avg. me te r  tempera ture)  

Vapor p r e s s u r e  
MTABS = -s&O "A o f  w a t e r  (vP) 

VP a t  F = -  in. Hg 
. .  - Standat.d d r y  c u b i c  f e e t  ( SOCF)  = c o r r e c t e d  me te r  r e a d i n g  

SCF = ACF X HPABS - VP x - 520 
29.92 :. MTA B S _- 

m p x  29.02 x 520 = 3 6 . 9 4  + c u b i c  f .eet  - - 
. 29.92 S& 0 

. T o t a l  W t . '  6.3447 grams 

Sample W t .  x 15.43 = . SCF 
- 5, 1 2 3 7  t a r e  

Sample W t .  = 1 .  2 2 0 8  n e t  
51 Loading: g r a i n s  Der stif. 

-eFy cu f t  

Form #3702 Rev. 1-74 
.: 



POl . I .UT ION CURBS, IIK.  

F I E L D  SAl1rl.E DATA 

CL I ENT HorJemn C o n q t  CO JOB N O .  q O R 7 8  6 -? 

SYSTEt i  DEAL c LF&FJF,F. CYCl O U C  - 2 DATE 9- 4- 74 
LOCAT I ON 1 E\lLET 

SAI'sPLE NO. 1 .  SAMPLE TRAIN NO. / e  
TRAVERSE P O S I T I O N  CONTAIi I NANT G X A I ~ ~  DOE r 
NOZZLE S I Z E  3/f3 . I lETER NO. 36K 

Clock - 
mi n 

s t a r t  0 a t  t i m e  9 ; ~ 4  .Conoensate ml  

Gas meter read ing  end 4/2o/Z  a t  tim 10: 2 4  Outage Time 

RDC . 92.12 a t  t ime  3Dp.,*,& Condenser Temp.: ' F  

I l e i c r  c o r r .  f a c t o r  (IlCF) '= . 1 ,  03 ' .  I 

' A c t u a l  cub'ic f e e t  (ACF) = I l C F  x ROC = 43,3& 
Baromet r ic  p ressure  abs. = H e t c r  p r e s s u r e  abs. HPABS = 29,'02 in. Hg 

He te r  tempera'ture S t a r t  BO End /30 Avg A . - F  

f le te r  temperature abs HTABS 4 60 

+ /OS ..(Avg. meter  temperature)  
.. 

Vapor p r e s s u r e  
HTABS = , 5 6 5 ' A  of w a t e r  (vP) 

in. Fig 0 VP a t  - F =  'S tandard  d r y  c u b i c  f e e t  ( S O C F )  = c o r r e c t e d  meter  r e a d i n g  

SCF = ACF x KPABS - VP x - 5 2 0  
HTABS _- 

T o t a l  W t .  6.7 IO2 grams 

- 5, 3600 t a r e  Sample Ut. x 15.43 = / * s S O f x  15.43 = 

3 7 93' .. SC F 
Sample W t .  = I ,  3  SO^ n e t  

d 55 - Loading: g r a i n s  oer std.  

d r y  cu ft 

Form 23702  Rev. 1-74 



p O L L U T l O N  CURBS, INC. 

P I T O T  TRAVERSE 

CUSTOMER- HoaJenson Coqsj c o  . JOB NO. 4 0  8286 

LOCAT I ON In l e t  
T Y P E  OF P I T O T  5 t d  

SYSTEf l  Cyclovl e # 3  DATE 9 -  4-74 

A C F n  - V,x A = 
S c F n  - 
SDCFM = SCFM (100-XH9O 

GAS A N A L Y S I S  CORR: . F y r i t e  
O r s a t  

Temp. Corr. (TC), 520 
Duct t e m p  + 460 

P 

HTC = CR x T C  = 

H U M I D I T Y  t TEMP. CORR: 
A t  t e s t  s t a t i o n r  - 
D B  73 W B L  H , O O @ z  l b / l b  
D u c t  t e m p  73 H u m T I . &  

KTC = 1 + H  
Hum Vol x 0.076 

=A. = 1 + ,mvz 
1 3 . 6  0.076 - 

PRESSURE CORR: PC 
B a r o m e t r i c  Press. A B S  (BPA) . "Hg 
BPA x 13.6 = 

D u c t  SP  A B S  
P C  = D u c t  SP  ABS 

D u c t  SP 4 t 1 "  

.97 4 07 
D E N S I T Y  .. 
D e n s i t y  = KTC X PC. X 0.076 - 

. . 9 t  X .97 x.O.b7b = 

- ,  .. 
* 072 lb/cu f t  

D e n s i t y  C o r r e c t i o n  Fac tor  (DF) 

D F  = GD 
P lr03:" ;.. BY 



P01.1.UTION CURBS, I f K .  

F I E L D  SAIiPI.E DATA 

CLIENT HoaeR son COtlSt, C O  JOB NO. 40 82&L -- 
SYSTEt4 C ~ I ~ p E t d  CLr&Jct cYcLohl& 3 DATE 9-4 -74 

SAKPLE NO. I SAMPLE TRAIN NO. I 6  
LOCAT I ON 

. TRAVERSE POSITION I f +  CONTAll I NANT G R  )b  DUST 

rioZZLE SIZE 9 8 .  ' M E T E R  NO. 14 6 
Clock  - 

Gas m c t e r  read ing  end 5g,4'3 a t  t ime  2: 2 5  Outage Time m i n  

. a t  t ime  , / :28.-' Conoensate := ... . 

. .  RDG 55, 45 a t  t i m e  b-7.h,A Condenser Temp.- " F  

s t a r t  0 

. . .  
' j j e t ~ r  c o r r .  f a c t o r  (1K.F) = 110 - 

A c t u a l  c u g i c  f e e t  (ACF)' = MCF x RDG = 5 5  </3 
~ ~ r o m e t r i c  p ressure  abs; = Eletcr  p r e s s u r e  abs. MPABS = 2 9 , O Z  in .  Hg 

, ~ e t e r  tcmpera.ture S t a r t  75 End 127 Avg 1 6 1  - F 
We'ter temperature abs HTABS , 460 

, .  + 161' (Avg. mc te r  temperature) 
Vapor-pressure. - 
of w a t e r  (vP) HTABS = . 5 L I " A  

" F  = in. tig - - VP at  Standard  d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter  r e a d i n g  

SCF = ACF x HPABS - VP x 520 - 
29.92 :. MTABS _- 

x 29.47 x 520  = . 49,83 :ubi= f e e t  - - - 
. 29-92 5 b I  

- 514735 t a r e  Sample W t .  x 15.43 = , 056s x 15.43 = 

SC F 49, 83 
. -  

Samp1e'Wt. = , 0565 n e t  . 017  Loading: g r a i n s  oer s td .  
d r y  cu f t  

. .  

Form 83702 Rev. 1-74 
. .  

~ ~~ 



PD1.I.UT ION CURI jS ,  I MC. 

F I E L D  SAI1PI.E DATA 

CL I ENT H o  6 FfV.5 olv Corrsr Co ' JDBND. Q66/'2p'6 -~ 
~f;e - C y c L w e - 3  DATE 9-4-74 SYSTEH CRjpPEd CLF&# 

LOCAT I ON O O T L F 7 -  

2 SAMPLE TRAIN NO. I3 . .  SAI~PLE NO. 

TRAVERSE P O S I T I O N  - 19 prs CONTANINANT Gfl&/# DUCT ( F L  4BK) '1 

. I~ETER NO. j 4  6 Y@ // . 
tfOZZLE S I Z E  

C 1 ock  - 
m i n  

. a t  t i m e  2 ! Z 8  Conaensate m l  
Gas meter r e a d i n g  end 55, /z a t  t ime  3.'2 5 Outage Time 

s t a r t  0 

Condenser Temp.- 'F RDC 55-,/2 a t  t i m e  57??11r? 

.- I4ele- corr .  f a c t o r  (IICF) = f 8 00 ' ... 
. .  

Ac tua l  cub'ic f e e t  (ACF) = I K F  x RDC = 55, / z  
~ ~ r o m e t r i c  p ressu re  a b s .  = Meter p r e s s u r e  abs. HPABS = 29. 02 in. Hg 

Hete r  tempera' ture S t a r t  I 04 End I I  0 Av9 &,-F 

H e t e r  temperature a b s  HTABS 460 

+ / / /.. . (Avg ._ meter  temperature) 

HTABS. = .571 "A o f  w a t e r  (vP) 
Vapor p r e s s u r e  

VP a t  F = -  in. Hg Standard d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter  r e a d i n g  

T o t a l  W t .  s,9 I87 grams 

- 5, 8 7 d 7  t a r e  Sample W t .  x 15.43 = ,Oc/20 x 15.43 = 

48.69 

d r y  cu f t  

S C F  
Sample W t .  = 042 0 n e t  

Loading: g r a i n s  oe r  s td .  , or3 

Foim E3702 Rev. 1-74 
. .  



POI.I.UTION CURBS, I I rc .  
' *  

F I E L D  SAI1PI.E DATA 

CLIENT' H ~ G F , I J S O N  Conls7; CO ' JOB NQ. 408286 __ 
SYSTEH CR IPPEN CLtTA.NE - CYccbtVE 3 DATE 9 - 4 - 7 4  

SAIZPLE NO. I SAIIPLE TRAIN NO. 2 
TRAVERSE P O S I T I O N .  I O p L  CONTAl4 I NANT ELAX !> V C f  

NOZZLE S I Z E  38 11ETER NO. ~a 

LOCATION -. ' 

C lock  - 
_. 

cas meter read ing  end -34. 38 a t  - t i m e .  ' 2! / 0 Outage Time .- m i  n 

s t a r t  0 a t  t ime  / I' a Conaensate.  ml 

RDC 3$. 311 a t  t ime  3 o m ; r \  Condenser Temp.- "F 

'/, 0 3  . '  
-. 

l j e t e r  corr .  f a c t o r  (IICF) = 

' A c t u a l  cub'ic f e e t  (ACF) = IiCF x RDC = 'Jz4/ 
Baromet r i c  p ressure  abs. = Elctcr pressu re  abs. HPABS = 29, 6 2  in. Hg 

~. ~ e t e r  tempera'ture S t a r t  80 End (39 Avg I I O  F 

Meter  temperature abs HTABS 460 

+ 6 (Avg. meter temperature) 
Vapor p r e s s u r e  

MTABS = 5 7 0 0 ~  o f  w a t e r  (vP) 

VP a t  - 'F = in. h'g S tandard  d r y  c u b i c  f e e t  ( SDCF) = c o r r e c t e d  meter  read ing  

SCF = ACF x HPABS '- VP X 520 - 
29.92 - MTABS . -- 

- - m X W X a =  3 J * 3 3  d r y  c i b i c  f e e t  
. 29.92 $7 0 

- 5,3b27 t a r e  Sample W t .  x 15.43 = ,G52,] x 15.43 = 
S C F  3 1.23 

sample W t .  = , 6 5 2  I n e t  
. , 32 Loading: g r a i n s  Der s td .  

d r y  c u  f t  

Form #3702 Rev. 1-74 



POI.1.UTION C U R B S ,  Ildc. 

F I E L O  SAI~r I .E  DATA 

+ ) I d  (Avg. meter  temperature) 
Vapor p r e s s u r e  

HTABS = 570 "A o f  w a t e r  (VP) 

VP a t  -o F = -  in. Fig 
. .  

S tandard  dry c u b i c  f e e t  ( SOCF)  = c o r r e c t e d .  me te r  r e a d i n g  

SCF = ACF x HPABS - VP x - 5 2 0  
29.92 -.. MTABS -- 

T o t a l  w t .  7. 3 sqa grams - 

Sample Ut. x 15.43 = ,q1 x 15.43  = 

3% 01 S C F  
- 6.477k t a r e  . .  .. 

Loading: g r a i n s  Der std. 
cu f t  

' 3 6 '  
. , sample we. = .?J O B  n e t  

, 
-. 

Foim i 3 7 0 2  Rev. 1-74 



STANDARD ABBREVIATIONS AND SYMOBLS USED IN REPORTS 

OA 
ABS 
Avg . 
acf, 
BPA 
Cfh 
cfm 
co 
co2 
CPS 
DB 
dB 
dBA 
DF 
ft 
9pa 
gpm 
g 
gr 
h.p. 
H 
h 
H20 
HTC 
"Hg 
HZ 
KHZ 

1 
lb 
IPm 
mg - 
mg/l 

M2 

P 
P-3 
O . U .  

o .u . /min. 
N 

ml 

M3 

2 
scf 

SCfh 
scfm 
sdcfm 
SP 
TWA 

Degrees absolute 
Absolute 
Average 
Actual cubic feet per minute 
Barometric pressure, absolute, inches of mercury 
Cubic feet per hour 
Cubic feet per minute 
Carbon monoxide 
Carbon dioxide 
Cycles per second 
Dry bulb temperature 
Decibel 
Decibel as measured on the "A" scale of a sound level meter 
Density factor 
Feet 
Gallons per day 
Gallons per minute 
G r a m s  
Grains 
Horse power 
Pounds of water per pound of dry air 
Head, inches of water 
Water or moisture 
Humidity temperature correction 
Inches of mercury 
Hertz 
Kilo Hertz 
Liter 
Pound 
Liters per minute 
Milligram 
Milligrams per liter 
Milligrams per cubic meter 
Milliliter 
Square meter . . 
Cubicmeter 
Micron - Micro 
Micro ..gram 
Odor unit 
Odor unit per minute 
Nitrogen 
Oxygen 
Pressure correction 
Standard cubit feet; a cubic foot of air or gas having 
a 'weight of 0.075 lb 
Standard cubic feet per hour 
Standard cubic feet per minute 
Standard dry cubic feet per minute 
Static pressure, inches of water 
Time weighted average 

. .  

. .  

Pollution Curbs, Inc. . .  . . :: 

Form #8108/10-73 



MCF 
MPABS 
MTABS 
ME tu 
min 
rpm 
VP 
Vol . % 
WB 
WBGT 
Wt.% 

Meter correction factor 
Meter pressure absolute 
Meter temperature absolute 
Million British thermal units 
Minute 
Revolutions per minute ' 
Vapor pressure, inches of mercury 
Volume percent 
Wet bulb temperature 
Wet bulb globe temperature 
Weight percent 

. . .  . . .  
. I  

. .  . :.. 
Pollution Curbs, Inc. 
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ENVIRONMENTAL PROTECTION AGENCY 
RESEARCH TRIANGLE PARK, NORTH CAROLINA 27711 

September 24, 1974 

Mr. Dean F. Franke 
Pollution Curbs Inc. 
502 North Prior Avenue - .St. Paul, Minnesota 55104 

' DEAR Mr. Franke: 
. 

I PLEASE BE ADVISED THAT YOU SUCCESSFULLY COMPLETED OUR RECENT 
"VISIBLE EMISSIONS EVALUATION" COURSE. 
AND PARTICIPATED I N  THE SMOKE €VALUATION SESSIONS, YOU MET THE 
FOLLOWING STAMlAROS: 

M V I N G  ATTENDED THE LECTURES (SEPT.ll) 

1 )  M I N T A I N  AN AVERAGE DEVIATION OF LESS 
THAN 7.5% DEVIATION FOR A SET OF 25 WHITE 
SMOKE .iVW 25 -BLACK SMOKE 

Do NOT H4VE ONE READING OFF BY 20% 
DEVIATION OR ONE WHOLE .RI.NGEU.IA"' NUMBER 

2) 

SINCERELY YOURS, 

.. .. 

'DENNIS P. HOLZSCHUH 
PHYSICAL SCLENCE TECHNICIAN 

ENGINEERING AND ENFORCEMENT SECTION 
A I R  P O L W t I C N  TRAINING INSTITVTE I 

.. 



' ' R23-25-03 RESTRICTION OF EMISSION OF VISIBLE A I R  CONTMINANTS 

3.100 RESTRICTIONS APPLICABLE TO EXISTING INSTALLATIONS 

No person s h a l l  discharge i n t o  the a d i e n t  a i r  f r o m  any Single 
source of emission whatsoever. w i t h  the exception o f  ex i s t i ng  
incinerators, any a i r  contaminant 

3.110 o f  a shade o r  density equal t o  o r  darker than t h a t  
designated as No. 2 on the Ringelmann Chart, o r  
equfvalent standard approved by the Department; o r  

of such opacity as t o  obscure an observer's vi- t o  
a degree equal t o  o r  greater than t h a t  described i n  
3.110. 

3.120 

3.200 RESlRICTIDNS APPLICABLE TO NEW INSTALLATIONS AND ALL INCINERATORS 

NO person sha l l  discharge i n t o  the a d i e n t  bir from any s ing le 
source of emission whatsoever any a i r  contaminant 

3.210 of a shade o r  density equal 
designated as No. 1 on the Ringelmann Chart, o r  

t o  o r  darker than t h a t  

equivalent standard appmved by the Departmnt; o r  

of such opacity as t o  obscure an observer's v lev t o  a 
degree equal t o  o r  greater than tha t  described i n  3.210. 

! 
! 
.I 
I 3.220 

3.300 EXCEPTIONS 

3.310 A person may discharge i n t o  the a d i e n t  a i r  from any 
s ing le  source o f  emission f o r  a per iod o r  periods 
aggregating not  more than four  minutes I n  any 60 minutes 
a i r  contaminants 

3.311 o f  a shade o r  densfty not  darker than  NO..^ on 
the Ringelmann Chart, o r  equivalent standard 
approved by the Oepartmnt; o r  

o f  such opacity as t o  obscure an observer's 
view t o  a degree not  greater than t h a t  
described i n  3.311. 

3.312 

3.320 The provisions o f  3.100 and 3.200 sha l l  not  apply i n  the 

3.321 Where the presence o f  uncombined water i s  the 
only  reason f o r  f a i l u r e  o f  an emission t o  meet 
the requirements o f  3.100 and 3.200. 

- f o l  l w l  ng c i  r cum tances: 

3.322 When s k k e  i s  emitted f o r  the purpose o f  t ra in ing  
or research when approved by the Department. 
inc lud ing t ra in ing  schools f o r  f i r e  f i gh t i ng  
personnel. 
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3.323 Uhere the l i m i t s  specified i n  these regulations 

cannot be met because of operations o r  processes 
such as, but not l imi ted t o ,  o i l  f i e l d  service 
and d r i l l i n g  operations. but only IO long a i  i t  
i s  not technically feasible t o  neet said 
speci f i  cati 0"s. 

3.400 METHOD OF MEASUREMENT 

The Ringelmann Chart published and described i n  the U.S. Guresu of 
Mines Infomat ion Circular 8333 or ' the u.S. Public Health Service 
Smoke Inspection Guide as described i n  the Federal Register. T i t l e  42. 
Chapter 1, Subchapter F. P a r t  75. shal l  be used i n  grading the shade 
or  opacity of v is ib le a i r  Contaminant emissions. The Oepartnent niay 
specify other mans o f  measurement which give Cowarable results or 
results of greater accuracy. The two publications. or replacements. 
described i n  th ls subsection are hereby made a part o f  these regula- 
tions by reference. 

i 

. '  

i 
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iR23-25-05 EMISSIONS O f  PARTICULATE HATTER RESTRICTED 

5.100 RESTRlCTlOf l  Of EHlSSlOtl OF PARTICULATE PUTTER FROM INDUSTRIAL PROCESSES 

5.110 

5.120 

5.130 

GENERAL PROVISICIIS 

5.111 Section 5.100 applies t o  any operation, process, o r  
a c t f v i t y  from which p a r t i c u l a t e  mat ter  i s  emitted 
eXce t the burning of fue l  f o r ' i n d i r e c t  heating i n  
uhicf: the products of c d u s t i o n  do no t  come i n t o  
d i r e c t  contact with process materials, the burning of 
refuse, and the processi,ng o f  salvable mater ia l  by 
burn1,ng. 

The process weight r& per hour re fe r red  t o  .in t h i s  
section s h a l l  be based upon the normal operation maxi- 
m m  capacity of the equipment and if such normal maxi- 
mum capacity should be increased by process or equipment 
changes. the new normal maximum capacity s h a l l  be used as 
the process weight i n  determining the al lowable emissions. 

Emission tests  r e l a t i n g  t o  5.103 s h a l l  be made fo l lowing 
the standards i n  ASME "Parer Test Code PTC-27" dated 1957 
and e n t i t l e d  "Determining Dust Cmcentrat ion i n  a Gas 
Stream" o r  i t s  replacement o r  o ther  method as approved by 
the Dcpartmnt. 

5.'112 
i 

, 
, 
, 

5.113 

: 

EMISSION LIMITATIONS 

No pe rsm s h a l l  cause, su f fe r ,  a l l a r .  or  permit the emission of 
par t i cu la te  m a t t e r  i n  any one hour from any source i n  excess of 
:he amaunt Shown i n  Table 3 f o r  the process welght a l located t o  
such source. 

EXfEPTIOllS 

5.131 Temporary operational breakdowns o r  cleaning Gf a i r  
p o l l u t i o n  equipment f o r  any process are permitted 
provided the Dwner o r  operator i m e d i a t e l y  advises the 
Department of the c i rcumtances and out l ines an accept- 
able correct ive program and provided such operations 
do not cause an i m d i a t e  pub l i c  hea l th  hazard. 

The Department may prescribe a i r  q u a l i t y  cont ro l  requi re-  
ments t h a t  are more r e s t r i c t i v e  and more extensive than 
provided i n  5.120 if the p a r t i c u l a t e  matter emitted i s  
a radioactive, toxic, o r  de leter ious substance which may 
affect human hea l th  o r  well-being o r  t h a t  would cause 
' s ign i f i can t  damage t o  animal o r  p l a n t  l i f e .  

Any ex is t ing  emission source whicti has p a r t i c u l a t e  
c o l l e c t i o n  equipment w i t h  a c o l l e c t i o n  ef f ic iency of 
99.7 percent o r  more by weight s h a l l  be considered 

5.132. 

5.133 
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as meeting the provisions of 5.120. 
of the p a r t i c u l a t e  c o l l e c t i o n  equipmnt sha l l  be 
determined as ou t l ined  i n  5.113 w i t h  the pmcess 
being served by the p a r t i c u l a t e  c o l l e c t i o n  equipment 
being run a t  normal operation maximum capaclty. 

Any por tab le emission source, not operated a t  the same premise 
f o r  more than s i x  months. s h a l l  be considered as meeting the 
provisions o f  5.120 if the f o l l a r i n g  condit ions are mt: 

a. 

b. 

The e f f f c i e n w  

5.134 

The source must no t  be located w i t h i n  a c i t y ;  

The source must not be located w i t h i n  one-half m i le  of any 
occupied residence, and w i t h i n  one mi le  o f  the source there 
s h a l l  be no more than two occupied residences; 

c. The source mvst no t  be located w i t h i n  one-quarter mi le  of 
arly highway o r  pub l i c  road;. 

d. The source stack o r  stacks must be equipped w f t h  p a r t i c u l a t e  
c o l l e c t i o n  equipmnt w i t h  a c o l l e c t i o n  e f f i c iency  o f  85 per- 
cent o r  more by weight. 
c o l l e c t i o n  equipmnt s h a l l  be determined as i n  5.133; and 

The source must be equipped w i t h  a f u g i t i v e  dust COntml 
system tha t  prevents the emission of p a r t i c u l a t e  matter 
from any p o i n t  other than through a stack. 

The eff iciency o f  the particulate 
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Tlble 3 .  hxlmun Allowable Rites o f  Enissfon of Par t icu la te  Matter 
from Industr ia l  Procosses 

Process Welght 
Rate 

Lb/hr I Tons/hr 

0.40 
1 .m 0.50 
1,500 3.75 

1 .oo 
1.25 

2.m 

3.000 1.50 
1,500 1.75 
4 ,ow 2.00 
5.000 2.50 
6 .OW 3.00 

3.50 
4 .00  

9 ,JW 4.50 
19,090 5.00 
12,000 6.03 

Rate of 
h i s s i o n  

Lblhr Lb/hr H 
0.551 11 . 16.000 

= Tons/hr Lb/hr 

Interpolation O F  the  data  i n  t\ls t ab le  for process weight r a t e s  up to  
60,000 lb/hr s h a l l  be accomplished by use of the eqaatlon . 

.E  - 4.10. p0.67 

an4 interpolat ion and ectrapolat ion of the data for process weight r a t e s  i n  
excess of 60.000 lb/hr  sha l l  be accomplished by use of the equation: 

E = 55.0 Po.11 

p - process weight r a t e  i n  tonslhr. 

- 40. where E - r a t e  of emission 4n l b / h r  and 
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