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T U L S A  C I T Y - C O U N T Y  H E A L T H  D E P A R ,  iv iLi i  I 

I 
4616 East 15th 918 939-2671 

Tulsa, Oklahoma 74112 

April 1 4 ,  1980 

M r  . William H . Maxwell 
Senior Environmental Engineer 
Midwest Research Institute 
4505 Creedmoor Road 
Raleigh, NC 27612 

Dear Mi-. Maxwell: 

Pursuant to your letter of March 18,  1980, I a m  enclosing a copy of 
the 1975 stack tes t  report  from the Chandler Materials Light Aggregate 
Plant, Tulsa, Oklahoma. 

Referring to our conversation of March 27, 1980, I wish to reiterate 
the caution with which this data be  used for the purpose of developing 
New Source Performance Standards (NSPS) . According to current 
s tandards,  this stack test  information is inadequate for emissions es- 
timates. 
would be highly questionable. 

Presently the Chandler Materials plant is undergoing vast modification. 
A s  such,  the enclosed data is also outdated in reference to the existing 
plant. 

Should you find you have fur ther  questions, please do not hesitate to 
contact me a t  918-939-2671 extension 206. 

A s  such, any use of this material for final evaluation of NSPS 

‘Linda Johngon, M . S .  
A i r  Quality Control 

L3:ob 
enc . 



Ihrch 18, 1980 

MIDWEST RESEARCH INSTITUTE 
4505 Creedmoor Road 

Raleigh. N.C. 27612 
Telephone (919) 781-5750 

. .. . 
' 5  . 

f , . I '  .-. 

bir. William Gibbons 
Permits Uepartment 
Tulsa CitylCounty Heal th  Department 
4216 East 1 5 t h  S t ree t  
Tulsa, Oklahoma 74112 

Dear Mr. Gibbons: 

T h e  United States  Environmental Protection Agency ( E P A )  i s  obtaining 
information on various a i r  pollution sources leading toward the 
development of new source performance s tandards f o r  cer ta in  industries.  
EPA has contracted with Midwest Research I n s t i t u t e  .(MRI) t o  a s s i s t  
in  the development of standards f o r  the clay,  shale, and s l a t e  
s inter ing industry . 
During our telephone conversation on March 13, 1980, you indicated 
t h a t  source t e s t  data was avai lable  fo r  the  Tulsa f a c i l i t y  of Chandler 
i la ter ia ls  Company. 
report .  I am part icular ly  interested in d a t a  on par t icu la te ,  sulfur  
dioxide. and f luoride e i i i i ss ions  froiii t h i s  industry. Any other 
information t h a t  you may have regarding the Lhandler Materials Tulsa 
f a c i l i t y  would be appreciated. 

I f  possible,  I would l ike t o  obtain t h i s  infonnation by the f i r s t  of 
April. If you have any questions, feel  free to  contact me a t  
(919)  781-5750. T h a n k  you for  your assistance.  

I would l ike t o  request a copy of t h i s  t e s t  

Sincerely yours, * 

. .:c .. . 
William H. Maxwell 
Senior Environmental Enyineer 

cc: Reid Iversen, EPA 

Principal Laboratories 425 Volker Boulevard. Kansas Clly. MISSOU~, 641 i o  
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., P i l e  No. 3328 

July 30, 1975 I .  . .  

Chandler Materials Ccmpany 
E’. 0. Box 627 
Tulsa, Oklahoma 70101 

Attn: Kr. JLu Chndler 

G’en t Ifmen: 

The following pages report  our test for part i cu la te  matter 
emitted from the stack of your scrubbing mver through whlcb 
t h e  combustion gas f r o m  your kf ln6  flow. 

These tests were made to v e r i f y  t b a t  tha €dEsion from rbL 
control devire  conforms with the A i r  Quality Standards In 
this 0 klahona d i s t r i c t .  

The control d i v i c e  on your plant  at ChocLaw, Oklahwa YBS 
tested for c w p l h c e  in Aprfl of 1974. These tests were 
requested at that time for your p l a n t  in M e a ,  Oklaphw 
These tvo poants and control devices  are alroet identical. 

thklrln~ the tests, s i x t e e n  (16) tons of blae shale uere proce8aad 
per hour. P a r t l c u l a t e  eplission during the test6 follow1 

R u n  2 RUO 3 
C r a i s s  pclr standard cubic foot  0.067 0.063 

.I. 

Yours Truly 

. 
clair C. W i l m a  



Pi le  3328 Chandler Materials C 0. 

The Tulsa plant has four (4) rotary k i l n s  f i r e d  w i t h  natural  gas 
through which  b l u e  shale is processed in to  a l i g h t  weight aggregate. 
The exhaust Eases from t h e  kilns are manifolded in to  t h e  suction 
of a blower. The blower discharges i n t o  a water scrubber. 

The gas is  sprayed with water and flows upward through a s ta t ionary 
fan. The gas is sprayed with water again and flows upward tbrough 
a second s ta t ionary fan. These fans separate  the water droplets 
by centril-ugal action. This gas is then discharged i n t o  the air. 

The blue shale feed rate is controlled by w i g h t  and the rate 
recorded. Normal feed r a t e  is four (4) tons of ahale per bour t o  
each of the four (4) kilns,  a t o t a l  of sixteen tone (16) t a n  
per hour. 
meter and is approximately h a  m i l l i o n  cu. f t .  per day. 

Pine par t icu la tes  of t h e  blue shale are emitted from the ecrubber 
stack. Additionally, the gas e f f l u e n t  ma81 checked for sulfur 
dioxide. A test f o r  f lo r idee  w i l l  be corplatod later. 

The process is continuous steady operation u i th  l i t t le  i f  a y  
variation. Reduced demand is met with the shut-dam of one of 
the kilns. 

It was impractical t o  extend the 98 inch diameter stack an addit- 
f i f ty-eight  (58)  feet. Straightening vanes uero placed i n  t& 
stack to  circumvent this. These. vanes were set on top of the last fan. 
During th8 first run. drops of spray water collected i n  tbe cyclone. 
n e  vanes were then raised one 'foot above the stationary fM. 

n e  p i t o t  tube was calfbrat& in June and the w e t  test meter u a m  
set w i t h  a B e l l  Prover in  

T h e  na tura l  gps flow rate le recordul an an orifice 



F i l e  3328 Stack No. 1 Chandler i b t e r i a l s  r o ,  

K;pCDtese = ( 55.4S)( .GOO) = 68.384 

run 30. 1 .. 7 3 
d c l c a  p test , 0 7 7  ,070 , 0 7 5  
S ~ I I . I C C  root d e l t a  p ,277 ,270 .277  
Stack Teinp '1: 600 53 3 592 
Stack Pres. In. !!E. 29.49 29.47 29 . r87  
No1 wt vet ::as 26.72 27.33 27.37 
Stack Veloc i ty  Vsnvg. , 1G.55 15.32 1.6.12 

Fraction !!ater i n  s tack gas  .2066 15GO ,149 7 
Fraction Dry Gas .7934 ,8440 .0503 
Dry zas v e l o c i t y  

a t  68 'F, 29.92 In. Rg. 11.39 iim 11.32 
T i p  Area Sq. F t .  .OM767 
kl Sanpling time nin. 100 100 100 
Thcorctical  s t d .  C U .  f t  

Actual s t d  CU. f t  

X of fsc,kenetic 98.2 n7.6 '1 11.2 , 

feet pcr second 

through t i p  52.43 53.77 51b.Z7 

through t i p  51.50 52.49 51.70 

Stack Area sq. f t .  52.38 
Qs dry s t d  CU.  ft . /hour 2148700 2203526 2745535 
Grains per dry 6 . c . f .  .113 . orl 7 , I16 3 
Pounds per hour 34,T' 21.0 29 .. '1 

.,.. ,' LJ,  5 
. e A o q ;  
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WILSON - -WRIGHT, INC. PBLLUTW DIVISIOU 
BOX 2626 TULSA, OKLA. 74101 (el@ sw6o80 



.VELOCITY TRAVWSE ' .  DATA . .  . ,  

Job No. 3328 Stack-No.: : .,1 

Stack Diameter, ' inches , 98.000 

Date June 30, 1975 Time:. 1O:OO I . ' . I  

I .Baromatrlc Pressure, Xp,.rNg. : 29.49 , I  

S t a t i c  Stack Pres. In. ..Wster . O  ! 1 '  : 5 

Stack,Pres. In. Hg. Abs. ~ P S  29.49! 
L:., I,(: i , C l  , .. . 

..Rm..No. 1 Pi to t  Coef..::.! .800 ,gas Sp. Grav. est. .925 

Traverve Point 
Number 

1 
2 
3 

5 . ,  . ' 

6 
7 ;  

9 . , .  . , 
10 
1 1  . . 
12 
13 
14 
15 
16 
17 
18 
19 
20 

Average 

Velocity Head . Square Root:..-Stack Temp. 
In. water Vel. Head 'P =Ts 

.. , ' l i !  I :  . , .  _ . :  I 
.03 .18 140 

.OS0 ,223 14 0 

.060 " .244 i . , . 140 I ' ,'!', 

.035 .la7 140 
; . I .  e030 ' . : i. .173'. ,' 140':; 1: 

.os0 ,223 1ft0 
.: :, e065 . i  .. .254 I ' : 140 . . 

.075 .273 140 
4 6.. e065 ,,. . I ,  .254 .I,., > .  140 1'. ! 

.090 .300 14 0 
e035 . .. . _  e187 !:<. . 2  140. . I . ' :  

-060 .244 140 
.085 .291 14 0 
,080 ,282 140 
,070 .264 140 
,070 .264 140 
,075 .273 140 . 100 .316 140 
.080 ,282 140 
.075 .273 :140 

.064 .250 1.40 

Velocity, ft.lmin. 
t? Ts @ 68 'P 

669.2 508.9 
799.9 703.9 
816.2 771.1 
6 69.2 588.9 
619.6 M5.2 
7 99.9 703.9 
912.0 802.6 
979.7 862.1, 
912.0 802.6 
1073.2 944.4 

676.2 771.1 
669.2 588.9 

1042.9 917.8 
1011.8 890.4 
946.4 832.9 
946.4 832.9 
979.7 862.1 
1131.2 995.5 
101 1.8 890.4 

4'19.1 862.1 

895.3 787.9 

Procclon Water * Bwm .200 Fraction Dry Gas - 1  Bd .ROO x 787.9 - 630.3 

- 1. - .OOl586 square f ee t  sampling t i p  area f o r  
630.3 one cubic foot  per minute a t  ti8 O F  of dry 

gas throuEh the meter barometz,ic pressure. 

3/8  inch t i p  - 0.000767 sq. f t .  area Q 0.5 cu. f t .  per mSn a t  meter 
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BOX 2626 
~ 

TULSA, OKLA. 74101 (ere) sm4ow 

VEL0c:Tri VdVT.T;SE PA: R 

Job No. 3328 Stack 50. 1. 

5r.at-k Diaaete:. i n c ? i c s  W.00 

: h t e  . lu ly  2, 1975 7 i m r  

S t a ~ i c :  Stack Pres. In. I&xt.er 0 
Lc.irn:wtric Pressure, In. He. 29.4: 

ntiac.!: ?TO.,?. 1.h. I!%. Ahs. =P> 39.4 7 

2.Uu yo. Pitct Cuef. . 800 gas Sp. Grav. ent. .933 

Traverve Poiot Velocity IieaJ Square Root Stack Temp. Velocity, ft./nin. 
::mber In. water Vel. llend OF =Ts (? Ts @ 68 'E 

0 
2 
3 
4 
5 
6 
7 
:I 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

.035 

.065 

.050 

.040 

.020 

.Ob0 

.045 . 0 115 

.060 

.loo 

.075 

.095 

.095 

.085 

.os0 

.075 

.110 

.090 

.070 

.n40 

.187 138 

.254 138 

.223 138 

.200 138 

.I41 138 

.200 138 

.212 138 

.291 138 

.244 138 

.316 138 

.200 138 

.273 138 

.308 138 

.308 138 

.291 138 

.223 138 

.273 138 

.331 138 

.300 138 

.264 138 

.252 138 

Fraction D r y  C a s  - B d  

665.5 ' 587.6 

795.4 702.3 
711.4 628.1 
503.0 444.1 
711.4 628.1 
754.6 666.2 
1037.1 9E.7 
871.3 769.3 
1124.9 393.2 
711.4 628.1 
974.2 860.1 
1096.4 968.0 
1.0%. 4 968.0 
1037.1 915.7 
795.4 702.3 
974.2 860.1 
1179.8 1041.7 
1067.1 942.2 
941.1 831.0 

906.9 '800 .7 

897.7 792.6 

.820 x 792.6 - 649.9 

7 
L = .On1533 square feet sampling t i p  area for 
649.9 one cubic foot per mlnute at  68 O F  of dry 

p,as through ehe meter bnrometric presaure. 

3 / Z  i ach  ~ i p  1: ,000767 ~ q .  f t .  d r a  = 0.499 CU. E t .  per minute at meter 
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? WILSON - WRIGHT, INC. POLLUTIBR WWM ---- -VIR_ r- --. > . -__ 
BOX 2526 TULSA, OKLA. 74101 (9181 6846060 

Filr N n .  3723 
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WILSON- WAIGHT, INC. POLLUTW W V W M  ----- 
BOX 2628 TULSA, O K U .  74101 (om c81dgo 

F i l e  limber 3323 Stack Number 1 ClinnGier l1ateri:ils GJ. 

Analytical 

Conposiciw: :Sol ;I, K,,,, 1 ~ ~ .  1 

Hydrogen . 00 
Nitrogen 81.66 
Oxygen 16.13 
Carbon Dioxide 2.21 
Carbnn tionoxide . 00 
Me thane . 00 

Total  100.00 

tlol. Ileight 28.99 

Grams Ibter 284.70 

S t d  Cu.  F t  Caa 51.50 

F r a s t . l m  l!arer .206h 

Spec. Gravity .9226 

x E P. 297.14 

2 

.oo 
81.12 
16.41 
2.47 . 00 
.oo 

100.00 

29.05 

205.90 

52.49 

.1560 

.94 34 

327.82 

.. . , ,. : . , ~  
31.57 
16.05 
2.38 . 00 
.oo 

100.00 

29.02 

193.20 

51.70 

.I497 

,94119 

292.64 



F i l e  i:o. 3328 

1 2 3 

TI .so 52.49 51.70 

G O  .64 < 61.80 60.97 

1.3 18.3 7 .a  

FLOIIRIDE UE'TERMIi.IA"$PIOEIS 

# ,  3 3 1 .. 
6 .0  8 .O 8.0 

8.82 0 . 8 2  8.82 

17. 19. 18. 
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DRAFT/WP 
d3006-4/971130 
03/30/92 1 L/777& h&-- 

7 ~ 7 -  I-W+S~J M /O@nh@ * 4 - 9  Emission Test Report 
Review Checklist 

Reviewer: 
Review Date: 0 // 7 /at 

/ I  

A .  Background Information 

1. 

2 .  

3 .  

4. 

5. 

6. 

7. 

0 .  

Facility name: Cf/+'L&& H4rnIW G M M  

Locat ion : G L & 4  OIL 

Test date: /97 s- 
Source category: k&,yPvV/e NT l&B/zC6*= 

C#d .a D 6 L A  Test sponsor: 

Testing contractor: k / , L J ' O &  - ld@w+T- 2< 
/ 

Purpose of test: @ f # L  lwce 

Pollutants measured 

@ PM-10 CO @ NO, voc Pb @ 
Others (list) : F~ff&fL & 

Process overview: On an attached page provide a block 
diagram of the unit operations'and associated air 
pollution control systems at the facility. Identify 
process tested with letters from the beginning of the 
alphabet (A, B, C, etc.) and APC systems with letters 
from end of alphabet (V, W, X, etc.). Also identify test 
locations with Arabic numerals (1,2,3, ... ) .  Using the 
ID symbols from that sketch complete the table below that 
identifies processes or unit operations tested. 



DRAFT/WP 
d3006-4/971130 
03/30/92 2 

B. Process Information 

1. Provide a brief narrative description of the process. 
With as much detail as 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: If process description provided in test report is 
adequate, attach copy or reproduce here.) 



’ DRAFT/WP ,.. 
d3006-4/971130 
03/30/92 3 

2. For each process tested list feedstock materials and 
products. Indicate if activity factors are for feed (F) 
rate or product (P) rate. 

P 3 Basis for data: 
(Indicate page/table Nos. in test report) 

3. For each process or operation tested and each test run 
note process capacity and operating rate during test. 

Basis for data: p f 3  
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c. Air Pollution Control Systems Tested 

1. For each air pollution control system pollution control 
system identified in A.8, note the following 

Note: Be as specific as possible in identifying APCD. For 
example, indicate "pulse jet fabric filter" rather than simply 
"fabric filter 6 &rn/LJ 

2. For each system identified above, provide a narrative 
description. For fugitive systems describe capture 
techniques as well as the removal techniques (use a 
separate page if necessary) 



' DRAFT/WP il 

d3006-4/971130 
03/30/92 5 

3. Using the attached parameter list for guidance complete 
the table below. (Use additional pages as needed.) 

.. 

... 
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- 
Reference1 
conditional Deviations 

Test location Pollutant S & A method method noted 

Y/N 
Y/N 
Y/N 
Y/N 

Y/N 
YIN 
YIN 
Y/N 

I 
Y/N 
YIN 
Y/N 
Y/N 

I 
Y/N 
YIN 
YIN 
YIN 

I Y/ II ‘N 11 
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2. If a method used was not a reference or conditional 
method, provide a narrative discussion including any data 
manipulation needed to make results correspond to 
reference or conditional method results. 

3. Describe any deviations identified above. 

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

. .  

-2. ~. .. . .  .. 
. . .  . . . .  . 

. .  
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2. Tabulate pollutant mass flux rates 



A 
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3 .  present example emission factor calculations below. 
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4. Tabulate emission factors 

b3006-4/971130 
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ATTACBMENT A 
APCD PARAMETERS 

5 P e  of 
APCD 

Fabric filter 

ESP 

VPnhlri (E nther high 
energy) scrubber 

Packed-bed scrubber 

Carbon absorber 

Parameters 

Cleaning mechanism 
Bag type 
Cleaning frequency 
Air to cloth ratio (NC) 
Pressure drop 
Inlet temperature 

Type (wet or dry) 
Number of fields 
Rapping cycle (if dry) 
Specific Collection Area (SCA) 
Particulate resistivity (if known) 
Spark rate 
Current and power levels 

prpssllrp d-mp 
Liquidgas (UG) ratio 
Mist eliminator type 
packing depth 
U G  ratio 
Caustic use WIN) 
PH 
Mist eliminator type 
Bed depth 
Superficial gas velocity 
Bed temperature 
Desorption mechanism (media) 
Flue-gas moisture 
Cycle length 
Time-on-line after breakthrough 




