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INTRODUCTION

This report presents the results of a source test performed September 1l & 2,
1981, on the Feldspar dryer-scrubber stack at IMC in Spruce Pine, North
Carolina. The purpose of the test was to determine ccmpliance with 15 NCAC 2D
.0509 "Particulates from Mica or Feldspar Processing Plants" (Reference 1).

Results indicate compliance during the test period.

Test personnel were R. E. Wooten and J. A. Shanklin from the North Carolina
Source Test Section and Steve Evans from the Asheville Regional Office.

Source contact person was Roy Riddle,

r

SOURCE DESCRIPTION

Crushed Fel&spar which has been separated from the ore by froth flotation
is de-watered and routed to a direct-fired rotary dryer. The dust-laden
exhaust gases from the dryer are then cleanad in a scrubber and routed

thru a Euroform demister to an ID fan and up the stack.,

The production figures were supplied by the source. Determination of

emission limits 15 discussed in Appendix G.
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SAMPLING AND ANALYTICAL PROCEDURES

Particulate testing and analysis of samples were performed according to
procedures developed by the U. S. Environmental Protection Agency and
referred to as Method 5. Sampling port locatiens and number of test
points to be used were determined according to Method 1. The above
federal test methods appear in their origiral form in the Decezber 23,
1971, Federal Register (Feference 2), with upcated versions appearing

in the August 18, 1977 Federal Register (Reaference 3).

Test point locations and sampling port placement are shown in Appendix E.
Usually, flue gas composition is determined by Method 3 of Reference 2.
However, because of the large quantities of air relative to combustion

products a value of 29.0 for dry molecular weight was used as described

in Reference 4.
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LOCATION

ENTRY

;. 8B (in H,0)
Patm (in Hg)

{gage) (in Hy0) [:

Tm (°R)
vy (£23)

qu (ml) E

HM&E
Tg (°R)
" L/ip E
DAp

¢ [
Dg (in) [

We (gm) [

Dy (1n) [
0 (min) [

2CO T'
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ANSWER

Py (in Hg)

Py (in Eg)

Voged (ftS)

3
v (ft~)
V:i;d(ft3)
M

My

M

Ave vBp

vg (ft/sec)
Ag (£t2)
Qg (£t3/min)
pur,. {1b/hr}
Ay (inz)

pmry, (ib/hr)
iI

_lpmravs {(1b/hr)

TEST /Y.

BRI (10° BTU/hr.)
pmr, (1bs/10°BTU)
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APPENDIX A.l ADDENDUM FOR
"LIQUID CATCH (vlq) CORRECTIONS

The Federal Register, Vol. 42, No. 160 of Thursday, August 18, 1977,
(Ref. 3) addresses the problem of water droplets in saturated gas streams
thusly: :

"Note — In saturated or water droplet-laden gas streams,
two calculations of the moisture content of the stack gas
shall be made, one from the impinger analysis (Equation
5-3), and a second from the assumption of saturated
conditions. The lower of the two values of Bye shall

be considered correct. The procedure for determining

the moisture content based upon assumption of

saturated conditions is given in the Note of Section 1.2
of Method 4. For the purposes of this method, the
average stack gas temperature from Figure 5~2 may be used
to make this determination, provided that the accuracy

of the in-stack temperature semsor is T 19¢ (22 F)."

Use the following formula to calculate the theoretical molsture velume
based on corrected dry meter volume and theoretical moisture percent at

saturation:
Where:

(1 )V ) v — total moisture catch, theoretical, ml
v C Uged

1
e (loo-mt) Kl

M - percent moisture by volume in
stack gas at saturation

v - sample volume measured by dry
std gas meter corrected to std.
conditions,DSCF

K, - proportiomality constant for
. water vapor per volume of

condensate -~ 0.0473 SCF/ml /////’

RUN 1 RUN 2 RUN
v, nLIZ-;)(é&S&’O) . 128 163. 45 _
9™ Too)-(125)].0473 (100)-025)] .0473 (1op)- )] .0473
v
. 1056200 - lo3 48!
-6 =

~mlw
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5.

EQUATIONS

Absclute Pressure in Dry Gas Meter -~ Pm {in. Hg.)

P = P + AR
n atm 13.6

Absolute Stack Pressure - Ps {in. Hg.)

P
- s (gage)
Py Patn ¥ T13.6

s

Sample Volume at Standard Conditions - Vv, ca (ft3)

Volume of Water Vapor Collected, Corrected to Standard Conditions -~ Vg

T
std
v, = K,V
vs td 2 1q Pstd

2

Total Sample Volume at Standard Conditions - Vstd

V = v, + v
std Mstd Vstd

Percent Moisture in Stack Gas = &M

Vv
M = —2 100

vstd

Mole Fraction of Dry Gas -~ Hd

100 - M

Ma = 100

Molecular Weight of Wet Gas =~ M (lb/lb mole)

M = {de x Md) + 18{(1 - Md)
Stack Velocity - vy (ft/sec)
T
/ s Ly Ap
VS = KP Cp ST =
s Ap

"

(£t

85.48 (units conversien factor) -7~

K, = 0,00267 (units conversion)

APPENDIX A

~rge3
eq (£




10.

1l.

12,

13,

14,

1s5.

16.

l8.

17.

APPENDIX A

Stack Volume Flow Rate -~ Q (££3/min)

Qs = Kl vy A; Kl = 60 (units conversion)

Stack Volume Flow Rate at Standard Conditions - Qstd {ft3/min)

Q = TStd p_s Q
8
std pstd Ts
Pollutant Mass Rate Based on Particulate Concentration - pmr (1b/hr}
wWw_ 9
pmr a K _t_std K = 0.1323 (units conversion)
c 3 vstd 3 )

Pollutant Mass Rate Based on the Ratio of the Cross Sectional Area of

the Stack and the Sampling Nozzle - pmr {lb/hr)
Wt‘ As N
= - = \
pmr K3 3 An K3 071323 {(units conversion)
Percent Isokineticity - &I
Pml'-'a
$I = x 100
c
Average Pollutant Mass Rate - Pmravg (1b/hr)
+
. pmr, prr
E avg 2
Percent Excess Air - 3(EA
L] - ,5(% ’
05 S (%CO) (100)

MER = 264(wNy) - %0, + .5(3CO)

HeatAInput.Rate - HI (106 BTU/hr)

2 Ssta 4 (100

HI F(100 ¢ SEA)

Specific Emission Rate - pmr, (1b/106 BTU}

‘ pmrav&
u HI
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N A drnane v T g # L - s

HI

%I

Ps(gage}

Pstd

pmr

pmravq

NOMENCLATURE

(inz), Cross sectional area of nozzle
(inz),‘Cross sectional area of stack
(ftz), Cross sectional area of stack
Pitot tube calibration coefficient
Percent Excess Air

(scfd/lO6 BTU), F factor

(in HZO)( Average orifice meter reading

(10® BTU/hr), Heat Input Rate

‘Percent Isokineticity .

(1b/1b mola), Molecular Weight of wet gas

Percent Moisture -

Moie fraction of dry gas

(lb/lb mole) ﬁolecular weight of dry gas

Number of Ap readings

{in Hg), local atmospheric pressure

{in Hg), Absolute pressure in dry gas meter

{(in Hqg), Absblu;e stack pressure

(in H40)}, Measured static stack pressure

(29.92 in Hg), Standard pressure

(ls/hr), Pollutant mass rate based on ratio of areas
{1b/hr}, Average pollutant mass rate

{1b/hr), Pollutant ﬁass rate based on concentration
(lb/losrBTU). Specific emission rate

(in H,0), Velocity pressure

(ft3/min), Actual stack volume flow rate

(ft3/min), Stack volume flow rate at standard conditions

-9 -
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APPENDIX A

(6R), Average dry gas meter temperature,

(°R), Average stack temperature

{s3o AOR) , Standard temperature

(ml), Liquid volume

(ft3), Sample volume measured by dry gas meter

(ft3), Sample volume at standard conditions

(ft3}. Total sample volume at standard conditions

(ft3). Volume of water vapor collected, corrected to standard cenditions
{(ft/sec), Stack velocity

(gm) , Total_weight of particulate collected

(min), Duration of test

- 10 -
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Gre, ¢5-¢5-E/
'/MW/}M APPENDIX C
Lab No, Q‘f%)

ANALYTICAL DATA
Piant I M C,
Ran Numb?r _ ‘ { 55_;;@7‘ & /
Location Of [ L
Do 3 %

FILTER WEIGHTS TOTALS
Filter Number 5 556 3
Final Weight (g) "
Tare Welght (g) O 4/(4F ) .
WASHINGS TOTALS
Beaker Number f
Volume (Acetone) 300.00mf
Final Weight (q) _s77. 4414 |
Tare Weight (g} /’75. 44572
ACETONE BLANK . TOTAL PARTICULATE CATCH
‘Lot Numbexr ?;7_5:&%0 _ Filter Final Weight *®
Beaker Number @ + Washings, Final Weight /77 4524
Volume (ml) 500 m/ - Filter Tare c. 4/45‘_‘
Final Weight (g) /32. ozzg - Beaker Tare (Washings) I7é- g5 72
Tare Weight (g) /éz, 0223 - Corrected Blank £, 0003~
Blank Residue (q) 2. ﬂaﬂj___ = 'Ifﬁt;al lfa:_:t_iculatg fg)“; /-dgﬁf ™
BLANK CORRECTION = | ﬁf!t;igjgz}ﬂm:.w_
7 (Vol. Washlngs) X {Blank Residue) TeTAC ( (%) ° c“’71
( vol., Blank ) " '\—//
f__j’%i_—"; x (90005 ) = 9.0003 =
IMPINGERS (1, 2, 3) SILICA GEL
Final volume {ml) o5 Final weight (q) 2/2 : 2
Initial Volume (200 m1) A0 Initial wetght g9 AJO. O
watar Collected (ml) __Z_:Z_L Moisture Collected (g) [é, z
Total Water Collected {ml) 7 ‘ 4“6'
*Trese blocks will be blank if filter is weighed together with the wasiings,
10-23-75 S




\1": )

Ram FE 1 - Bed 4

ek Zhe oiitf

7’;. 7‘9@/&7,,,7‘/09/ .

V,»(y H, O

Corec . //9.30?' 0—0@(44("" L—a}

Flask &
r,'qm, wT.
Inmiae wT
BIK (9)

To7AC 0/
¢ Jrerse (§)

Trir_(/ora Tn‘f/barodﬂw

3826 20l
5L

-G
107.9319
/07.704@

.27l

LT # 790235

- 13-A -
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ANALYTICAL DATA

Plax;t _I m C.
Run Number ﬂ\ Date Z _%47_,?/

Location (T
IGHTS

FILTER TOTALS
Filter Number 5 5 Kéi ‘
Final Weight (g) - °

Tare Weight (g} 0. 4087 -

WASHINGS - TOTALS
Beaker Numher /7

Volume (Acetone) 300.00 n/ .

Final Weight (g) /754,9’42

Tare Weight (g) 174-/5353

ACETONE RLANK TOTAL PARTICULATE CATCH

Lot Number 7257130 . Filter Final Weight *:

Beaker Number Y/ + Washings, Final Weight /7&4547
volume (ml) £90 ml - Filter Tare 2 4087
Final Weight (q) /P2, 0228 - Beaker Tare (Washings) /74. /853
Tare Weight (g) /g’f o223 - Corrected Blank __M‘__B____

= Total Particulate (q) . //"Q’J‘ﬁt
+ o1 ¥ BREASE  (9) o, 7830

ToTAC (9) o.8273%

Blank Residue (g) £/ 2005

BLANK CORRECTION =

{vol. Washings)
{ Vol. Blank )

(302520 ) o (40905 y = pore3
¢ gwooe ) —_—

IMPINGERS (1, 2, 3) : SILICA GEL
B9 Final Weight (g) 2 20, 5
Initial Weight (g) 200 0
[ 7O
wWater Collected (ml) ,_____LC, Moisture Collected (g) o
rotal Water Collected (m1) LI O p

ether with the waskirgs,

¥ (Blank Residue)

Final volume {ml)

=7
Initial Volume (200 ml) LD o

*These blocks will be blank if filter is weighed tocg

10-23-7% -1 -
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Lo 72 Bk A/%uﬂ Dla Ll D
7‘0;7 /,,'ff‘ca/at ' _
Vo ] 120 370 ./

Comer WaSO4 adilid i\ Lol 5 K
Flask # F
Fraae Wt /05. 0673
LmiswT = 104.30%3
Bk (9) - 2
TorAL 04/ / . 7830

F CREASE (3) L

- 14-A -
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ANALYTICAL DATA

) lab No. Cqua

Plant I M Q

Run Number 6 Date 2 ﬂ)glaz & ﬂ
Location EE.[&%L_QF e~ .
oy ALY /S

FILTER WEIGHTS TOTALS
Filter Number 7224 E —— e
Final Weight (g) ———— "

Tare Weight (g) 0.4053

WASHINGS TOTALS

Beaker Numher /7

Volume (Acet;one) - 35200 H
Final Weight (g) 174 E543
Tare Weight (g) /74 1340

ACETONE RLANK TOTAL PARTICULATE CATCH

Lot Number FE5)30 Filter Final Weight ®

Beaker Number B + Washings, Final Weight 174 4543
volume {ml) K00 ml - Filter Tare é.4ﬂ55 o
Final Weight (g) /EZJ’XZB ~ Beaker Tare (Washings) /74-ﬁ45)
Tare Weight (g) /fz-ﬂzzg -~ Corrected Blank __é’;__[’_ﬁ_é’____
Blank Residue {g) _ ﬂﬁﬁ&j . = Total Particulate (q) Q- //4é

+ o 4 GrEAsE  (9) 0. LSO

BLANK CORRECTION =

(Vol, Washings) ToTAL  t4q) 0.7796@

{ Vol, Blank )

(252 } i
v X (00005 ) = 2007

520
IMPINGERS (1, 2, 3) SILICA GEL

Final Volume (ml) ‘-f’ ; 2 Final Weight (g) Qﬂ\ (l,:d

Initial Volume (200 ml) 22 &™) Initial Weight (g) 2000

Water Collected {(ml) .__L_'é’ L? Moisture Collected (q) ﬂ\é é
Total Water Collected (ml) IS-D:&

*~hese blocks will be blank if filter is welghed tcgether with the washirzgs,

X (Blank Residue)

1Ae91-75 LT . QQ




4

Rour? M&%Aﬁéwj
Wyﬁﬂ H, O 529 ol

Coe . #2504 gldaf e Lo s K
Flask # 3

Fikge wT )05, 6746

THITIAL WT - 108 0096

BR (g} - __2

ToTar ¢1/ bS50

¢ Geease (9)

Tr;MW«- Lot 75 77023?

- 15-A -
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I, GELERAL DATA FOd PRIZIZILT
*hii.oa gwiaited pracess encineering arawings, eguipmuent drawings and FiGw G.d,r4 0 for tre oot i

source(s) being constructed or altered.

NATI o7 Fescess: DRYING
TS3 agignr of Mdterials Zntering this ?rocess: 12000 lbo/ir wemto—rw-
VoTule ung Temperature of Air Flow Entering Control Device: 85040 crea 200 °F

Pallusaatid to ae Controlied:  Particulate Matter

Particotate fmission Rate (Before Control)

70

Jarid

iche
(Estimated)
1 taze {Chemical Farmula)

Sasegus fatsstanis):
Water Vapor
CO2

ib/nr

Size Tistribution: 0-5,_TR %, 5-105_TR % 10-20y_§ %, 20-30y 10 i, 30-30p 3§ =, ¢o-2ip LG >%0 =5

ar o iafar
1330
415

TI. SUPPLEMENTARY DATA FQR INMCINERATORS

Dircle Type of waste or Indicate Composition:
“arbustible: % Non-Combustible:
\.

Total Aasze lercoated Per Bay: 1b.

~
- \--
Jesign esasacity Tar Ajove Waste: Tbs/hr
~
\\
\.
.
Spirzary Cnameer Yolume: -fe.3
. '\
Air Recuiremestzs: Total Excass Alr _ - % Oraft:
~ .
.. . \‘\
Cverfire Air: cfm -,
“w

Fiame Part Temperature: °F

Siack:
Inside Area £1.2 Height ft.
~
Is tnere o wel Scrubler? o

fas NG Flow Rate
Auk. raeic Q11 Gas x’//ggther
- /,'

P

Primary 3ucrnar: Ig,tﬁere a Praneat Timar? Yes

7~

Secendary Burner or Afterburner: Is there a Timer?
.

I;;tﬁe Timer Reset by Charging Door? Yes

Tipe of feed: Manual Automatic

Type Q

Moisture:

Natural

Type [

Type 11 Type III Type I¥
___ % Heat Value: BIU/ 1L

Kours Incinerataor will be Operated:

Manufacturer and Modei Number; Approsisate C333:

nosfle s

= 4

-
()

)

Secondary Chamber Volume:

Induced Other

Undarfire Air: ¢fm

-

7
Gas Velocity __ ft/sec Temperature

Burner Rating:

-

N

-

Yes

No

~ .
“Secondary Chamber Temperature: F

°f  Fan Lapacity T

of H Ofiﬁko Serubber gal/min Temperafure Before Scrubber vF

Primary Chamber  SeCORCEry wi. Zil

3TusRr > aTelnr
Prengating Tima: kA
No tength of Time Burner s Jgeriiec

Other Made of Burner Contral

If Automatic, Describe

Signature; A . ﬁlc-c,a’-l-—m ‘/9\

Title;: Area Manager

-2-




1. GEMERAL TATA FOR PROCESSES

sch detauted process engincening draxingd, equipment drawings and.flow diagnars got the processles] on acuiceld)

A somatructed oa alioned.
e of Process: ___Brying
Total Weight of Materials Entering this Process: 20 kg or ton/hr
Volume and Temperature of Air Fiow Entering Control Device: 200 nnp CFM @ _125 °F

yolume and Temperature of Effluent at Discharge Point to Atmosphere: CFM @ °F
Poilutant{s) tc be Controlled: Particulate Matter 3
Height of Process Stack or Vent Above Ground Level Zh ft. Inside area of Stack J_l____s_g_____ft .

Particulate Emission Rate (Before Control) 280 1b/hr

Particle Size Distribution: 0-Sp Tr %, 5-10p_Tr 3, 10-20 . 20-30u_ 10} 3 30-40 . 40-50p 10 _x,>50p
# (g .5 3 (J s ¥

Gaseous Emissian{s): Name {Chemical Formula} Eg{mj, PPM or_ib/hr
Water Vapor
Co
2

I1. SUPPLEMENTARY DATA FOR INCINERATORS (Including Conical Incinerators),

Circle Type of Waste or Indicate (omposition: Type 0 Type 1 Type 11 Type III Type IV

Combustible: 1 Non-Combustible: T Moisture: I Heat Value: BTU/1b
Total Waste Generated Per Oay: 8. Hours Incinerator will be Operated: hrs/day
Design Capacity for Above Waste: 1bs/hr Manufacturer and Model Mumber; Approximate Cast:
Primary Chamber Volume: . .3 Secondary Chamber VYolume: fe.3
Air Requirements: Total Excess Air. % Draft: HNatural Induced Other
QOverfire Air: cfm Underfire Air: cfm
Is there an Electronically Controlled, Exhaust Gas Temperature Modultated, Damper Installed on the
Conical Incinerator for: Overfire Air Supply s Underfire Afr Supply . Dome Temperature Set Point °
Flame Port Temperature: *F Secondary Chamber Temperature: °F -
Is there a Continuous Exhayst Gas Temperature Recorder? Yes No
Stack:

Inside Area ft.2 Height ft. Gas Velocity ft/sec Temperature °F Fan Capacity cfm Stack Lined? _

Is there a Wet Scrubber?

Yes __ No ___ Flow Rate of HZO into Scrubber __ gal/min Temperature Before Scrubber __ °F
Aux. Fuel: 0il ______ T Gas ___ Other __ Burner Rating: Primary Chamber Secondary Chamber Stack
BTU/hr BTU/hr - BTu/hr
Primsry Surner: «Is there a Prehea.t Timer? Yes __ No ____ Preheating Time: min.
secondary Burner or Afterburner: Is there a Timer? Yes __ No ___ Length of Time Burner is Operated __  min,
Is the Timer Reset by Charging Door? Yes _ _ No ___ Other Mode of Burner Contral

Type of Feed: Manual Automatic If Automatic, Describe

Distance from Incinerator to Nearest Structure(s) in which People Live and/or Work. ft.

Signature: Title:

-2
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IIl. SUFFLEMINTARY ZATA FOR FUEL BURNING SQURCES

gicded deminsdoned duzidng on shefzh showing datonmad Jeatutes of dryens, uced on ccal fdred bollews, ans
bocdornat

. 4,50
Fuel Burning Source #2 Fuel 0il Stack Height Above Ground Level 71' ft. Inside Area of Stack B fi
Hauck 786-D volue & Pmbustlon Cl;?inber

& and Model Number

Specify Actual Amount of Each Fuel Used in Above Source (s):

Coal b/hry 011 Grade _ 2 Amount 72 gal/hr, at BTU/gal and 1b/gal or 1b/hr

Wood 1b/hr;  Matural Gas SCF/hr, at BTU/SCF;  Other
{Specify type, amount and heating value)

Specify Maximum Rating for Each Fual Burning Source:

Coal _ Qi) ___ MWood __ Natural Gas _ Other

Maximum Sulfur Content of Fuel __ % Specify Standby Fuel _ Maximum % Sulfur

Type of Solid Fuel Burning Equipment Used: Hand Fired _ Spreader Stoker _ Underfeed Staker _ Chain Grate _
Traveling Grate __ Pulverizer __ Cyclone Furnace __ Other (Specify)

Ash Content of Fuel: . Specify Method and Schedule of Tube Cleaning, {f Applicable:

Coal __ % Wood ____ % OQther _ % Lancing Tube Blowing Schedule

Emission Contraol Equipment (Describe in Detail in Sections I_v and v}

Collection Device: Wet Ory Steam Injecticn Air Injection Is Collected Flyash Refnjected?_

Draft on Boiler {Natural Induced ) cfm at 9F
Total Number of Fuel Burning Sources Withim Property Boundaries:

Maximum Capacity Rating, by Type, for A1l Fuel Burning Units Excluding that Itemized Above: (Total Like Units)

Coal I1b/hr  Woed 1b/hr 0i1 gal/hr Natural Gas SCF/hr

1¥. SUPPLEMENTARY DATA FOR WET COLEECTION DEVICES

*Attach detailed engineering drawings of the control device and particle size versus nzmoval efficiency curves.

" Liquid Scrubding Medium and Acditives: Water

Total Liguid Injection Rate (Include Recirculated and Make-up Rates) 250 gal/min or ga1/1000 fed
Operating Pressure Qrup Across Device 10 in Hz0

ANSWER FOLLOWING QUESTICNS FOR SPECIFIC DEVICE:

YENTURI SCURBBER: Inlet Area 1n2  Thrcat Area in?  Throat Velozity ft/sec

GRAVITY SPRAY CHAMBER: Number of Nozzles 75 Liquid Dropliet Size u Co-Current, Counterzurrent

WET CYCLONE: PACKED TOWER OR PLATE TOWER:

Body Diameter ifn  Length in Cross-Sectional Area _ 100} 12 Type of Plate Expanded MHe
‘ 24 ' .75

Inlet Area {n  Number of Nozzles Length ft  Cepth of Packing

Outlet Ares in2 Number of Plates 3 ) Type of Packing Charcoal

OTHER WET COLLECTION DEVICES: GIVE COMPLETE OESCRIPTION INCLUDING OESIGN PARAMETERS AND OETAILED ENGINEERING ORAWINGS.

Signature: . Title:






