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Introduction

Calcinator emissions from Western Gypsum's Rosario Facility
were sampled on April 5, 1979 by Kramer, Callahan & Associates
and analysed for total particulate matter. The facility is
located approximately 40 miles north of Albuquerque on I-25 and
east of the interstate about 3 miles. Individuals present during
the sampling included:

1. Gary Kramer and Bill Rista --Kramer, Callahan § Assoc.
2. Marvin Fields, Engineer, Western Gypsum Co.
3. Robert Malone, K & P Inc. Sales Engineers.

Gases discharged from the calcinator were passed through a bag-
house dust collector prior to discharge to the stack. Sampling
locations on the stack are illustrated in the attached drawing.

x. ) e

New Mexico Air Quality Control Regulation #503 permits an

emission rate of 690 mg/m” for gypsum processing plants.

Methods & Procedures

All procedures used followed those set forth in the Federal -
Register, Thursday, August 18, 1977, pages 41776-82. A 40-point [
traverse was sampled for two minutes per point through a %" nozzle. _
The sampling train used was a MISCO Model 7200 Source Sampler
which is identical in operation to that shown in Method 5 of the i
Federal Register referenced above. Gas analyses were performed
with an Industro Model Burrell Analyser, and all filters and
particulate catches were weighed on a Sartorius analytical
balance (0.1 mg sensitivity). Probes, nozzles and associated
glassware upstream from the filter were cleaned with acetone
which was collected in a jar with lid for transport to the KCA .
laboratory in Albuquerque. Jars were emptied and rinsed with |
acetone into tared beakers for evaporation. Filters were dessi- '
cated for at least 24 hours prior to reweighing. All samples
were in the custody of Gary Kramer at all times.

Results & Discussion

Test data and calculated results are summarized in Table 1;
original data and calculations are listed in Appendix 1. Equip-
ment calibration data is attached as Appendix 2.

Over 30 DSCF of gas was collected for each sample over an
80 minute period at an isokinetic rate of 95-102%. Average emissions
were 10.1 mg/m® which is much less than the allowable 630 mg/m>.
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Table 1

fEST DATA TEST NO. .
1 2 3 5
Veeeonn Actual metered volume (CF) 44.42  &3.7 5985
Pb .... Barometric pressure ('Hg) 2&.55 24.65 [248.é65
Tm vve. Ave. dry gas meter temp. (OF) 78.5 55.7 859.3
Weuernno Particulate collected (mg) /3.9 /i
Voo Total H,0 collected (m1) 226,21 208, 4 | 2445
C0,.... Carbon dioxide in stack gas, % 3.6 3.6 3.6
Opevenn Oxygen in stack gas, %. /4.4 14, 4 4 4
N,..... Nitrogen in stack gas, % 8/ | 81 8/
P_..... Absolute stack pressure ("Hg) 1 24:65 | 24.65 28-65
LURPPRP Average stack gas temp. (OF) 247 206 Z57
Cp ..... S-type pitot correction factor 0.77 0.77 o:77
AP..... Averag‘e.ogyelocity Eressure ("HZO) 0.94 0,78 0.777
A...... Area of stack (ft“) 362 | 362 I, b2~
t...... Sample time (minutes) | 8o 80 8o
Dn ..... Nozzle diameter {in.) y4— _Z4' yd-
AH.....Pressure drop across orifice ("H,0) - 2435 | /38 L42
CALCULATED RESULTS
Vmstd. .Corrected metered volume (SCF) 256/ 715 -~ a77
sztd. .Yolume of water collected (SCF) 0,72 | .88 , {6 !
B -+ H0 in stack gas (% by vol.) 22.9 1 (7.3 /7.5 L
MW.... Molecular wt. of stack gas (wet) 24.7 27.32- | 2707 ‘
de... Molecular wt. of stack gas (dry) 29.27| 29.27 29:27 ]'
Fuuuo. Mole fraction dry stack gas 0,77/ | O.8]7 { ©O.865
vV ave. .Average velocity of stack gas {(fpm) 27/5 2606 =582 f
Q ave..Average stack flow rate (SCFM,dry) aL80 |65€7 &30/
Q .... Average stack flow rate (ACFM,dry) 7598 /0665  |/0¢38
I..... Isokinetic rate, average (%) loz.] | 95.2 g94.8
Clvees Particulates conc. in stack gas (grASCFlo.co%/l 0.00%5 |0 005
Woeees Particulates conc. in .stack gas (mg/ms) 251 /2. ¢ /0.5
G .... Particulates conc. in stack gas (1b/hr} 6./7 0. 26 0. 25
Plant processing rate, lb per hour 22000 L}_zcoo 22900

0C3
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APPENDIX 1

ORIGINAL DATA & CALCULATIONS




Crcnsnor Sommady - Rur |

V =, 24,65 + 283713,
s =/ 744, 49[ 538.5 Sz sz F6./ b5

vwsro z O 0‘/79‘(2%-7_) = /0:72
Buo = jo01v/ab 82 = 22:9%
MH/ = (94[0,36:)1!- 32(0-/4%91— o.01 (4} + O 8/(z

29,27 (o) + 18(0z29) = 26.7

1

0.94 (707)°
27 (27%69 4525 fps

e, = 5548 (o)

Q—‘?,;..,e, = (6283 4z l
(o 77/,{’ 25E 62-/\/ z;f-,-s— ) = 4,80 DSCFH

, . -
Ce ..o,a/s;d(/7+ 7.8 ) | -
._ = ) = o.0041 gr/[oSCF

G’ =o,aoo/¢3(éoﬂéac)(o.oov—/ ) = 0.07 /(b5

P /oz2(707)(36. 1)
Go(es2s 80 0. 771)(29. 65) (0. 0625)

= /02Z./

Cq , .:l 35.3 | /e |
4o e (P1278) = 9.5 mfs

36-1
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PARTICULATES SAMPLING AND ANALYSIS DATA

Plant Name and Location WESTERMN GYPSUM

Run No. | = Date 4/s/19 Time (/Co Ambient Temp. °F _SS
Bar. Press.,iq. Hg. 2¢4- G~ Stack Location LAGHOUSE STRex

Stack Dia.meter,‘ in. 2%.75 Stack Pressure, in Hg .ig’-, A

Plant Operator  F12Los - 1%5'/1’11ll lLoo

Processing Rate // Towts fHz

% .
Filter Assembly MiScO Filter No. (3
Silica Gel No. - Acetone Jar No. _ /] Acetone Bkr No. [/

Probe Tip Diameter, in. ‘/i Assumed Moisture, % !7’[2
Probe Length, Ft. 'j’/‘z.‘-' ' Cp _p.77  AHe [

Calculator Setting AP={ A = 1.85
Orsat Analysis Data Moisture Content
co, 3.7 3., 35 Impinger #1 /()

. “'
o+ 0, _12.9 18.0 179 Impinger #2 /7 /-j
Co,+ 0,+ CO _17.9 (8.0 7.9 " lmpinger #3

Total initial HZO Acce
Leak Test | Net Impinger H,0 2
Tnitial 8.0 3 1o b Net H 0 in Silica Gel ‘2,2
4
Final .-ev 47 5 H. Total H,0 Collected: 296 -

2
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Ctccownrrod Summpry - R Z

%: ™

5#8.7

Vi = oou7¥ (208-4-) = ?»98155::

Bua * 9'88/5'7./3 = /73%

MW. = 2q.27(0-821) ¢ (8(0423) = 2752

| ©.78)720) 7
lé@ . gs.428 (0.77) ] 6o/ 4ps

Qo = 052,03 (a0 1) (360 (S ) o7 0527

C)’ e Q.05 _,5__8_..'£_.§—-I——") T 0.0045 r'.bSCC
s ?L( L= g/

6’ - a.ao0f45(éa)(és‘;!7)(a.ga¢:) = .26 rtbs/Hm.

= :1032«(720){42/59 B 753%

boeo ) 824-45]0,827)(0. 0623

. 5. sa+8./ ) _
Cougfps = 95-3146 ( _77'-.75’_) = 02 7L

Ll

<« /271 (5-5.7)[ 2o + "35%3-6_7 = 2715 DscF
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PARTICULATES SAMPLING AND ANALYSIS DATA

Plant Name and Location -51/5_"‘3?':-@; Gz

Run No. _Z  Date _AJoc: Y4y Time /3uc Ambient Temp. °p. G5
Bar. Press.,in. Hg. J%.65 Stack Location Baﬁlwm aisdm!.
Stack Diameter, in. ,-Z.S' 7Y : étack Pressure, in'Hg AN
Plant Operator _FrELas PP, /.o
Processing Rate /! Jons S ey -
RS
Filter Assembly /e Filter No. /¢
Silica Gel No. - | Acetone Jar No. _ [Z-  Acetone Bkr No.__/2
Probe Tip Diameter, in, /~ ” Assumed Moisture, % _20
Probe Length, Ft. 77> ° Cp _p.77 G4He /7 |
Calculator Setting A4P= / Q8 =17
Orsat Analzsis Data Moisture Content
co, 3.6 Impinger #1 264
Co,+ O, 7.8 ' . Impinger #2 . 130 ~
Co,+ 0,+ CO [7.8 Impinger #3 S
Total initial H0 290
Leak Test Net Impinger sz (G,
Initial rpy (o 5 " M . Net H O in Silica Gel _ /44
Final 002 (3 :‘Tg_.',') Total H,0 Collected 208 .4
0
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PARTICULATES SAMPLING AND ANALYSIS DATA

Plant Name and Location WEp_‘rgab) EYES UM

Run No. 3 Date 4/5 Time /500  Ambient Temp. °F &
Bar. Press.,in. Hg. 24%. 65 Stack Location Ragievse DSchg
Stack Diameter, in. 25.7%5 Stack Pressure, in Hg Z¢. 68

.Plant Operator ZIELDS ' ps/pn; .o

Processing Rate

»
__“ N )
Filter Assembly MiSco Filter No. [
Silica Gel No. - Acetone Jar No. R Acetone Bkr No. ___é_
Probe Tip Diameter, in. Vi Assumed Moisture, %

Probe Length, Ft. 14’ . ¢ o717 anve [7

Calculator Setting 2P/ L H={ 85
Orsat Analysis Data ' Moisture Contenﬁ
co, | Impinger #1 2.9l
Co,+ O, Impinger #2 (35,
C02+ 02+ Co Impinger #3 j
Total initial H,0 2e0
Leak Test Net Impinger Hzo 2?’1
' Initial g.pgr che (@ rj Net H,0 in Silica Gel 12§
Final ./[OF @ .-i"”d Total H,0 Collected 7 LEL.S‘
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FACILITY

ACETONE WASH, SILICA GEL AND FTLTER WEIGHT RECORDS

esTend GyPrSud

TESTING DATES %/s'ﬁq
DATE OF TARE WEIGHING _l/5/719
DATE OF FINAL WEIGHING Y1 /74

WEIGHED BY &> Zfaw:éﬁ. '

WEIGHED BY (2. KAMER.

FINAL WEIGHT, GM.

PARTICULATE WT, GM.

FILTER -NO. TARE WEIGHT, GM.
Vi 0.5749 0. 6006 5.7 mq
13% 0.5388 H. 5907 /9 _ra
/4 0.58/9 0.5SB77 £.8 e
A 2 C4.0706 &4.079! 8.5 pha

v
A ¥ /25 (41332 7.8 ma
A (2 62.6032 63.61/3 8. mg
o
015
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ORIBICE AND METER CALIBRATICN

Date

10 /8 /18 Control Module No. _ 71249
Barometric pressure, Pb = g._q_z_ in. Hg Dry gas meter HNo. 8'3
Orifice Gas volume| Gas volume Temperature
manometer | wet test | dry 9as et Test Dry gas meter
sef§1ng, mster mster Meter [Inlet |Outlet | Averagejr...
, in.x ;{ O W d th" tdi’ tdo, td, 6, QH )
. 2 ft3 ft3 °F OF. ofF °F min. Y @
0.5 5 4.842 24 18] |76 |718.8 li0.9ied 160
1.0 5 4.825 79.5 n_| &4 @55 | 7.9 lesi 169
2.0 10 9.495 | 80 194 |86 |90 113 bl {72
3.0 10 q.374 80 98 | 90 Q4 | 9.47iesn| |.&8
4.0 %10 Q205 | 79 9 |30 | 93 797 possy 69
5.0 10 9.087 79 ltoo |94 |97 _ 16851.m
Average
Calculations
¥ . AH@
v P, (t, + 460) - 2
b *"d o
AH 20— 0.0317 al !—(tﬂ + 460) 0 !
ak \ -
AH 13.6 Vg (Pb + 13.6)(tw + 460 P, (ty + 460) [ v, - J
0.5 | 0.0368 (.o398 l.eo
1.0 0.0737 L.oas7 LGq
2.0 0.147 1.0664- |-72' _
3.0 | 0.294 L.o8I7 L68 .«
4.0 | 0.8 _1.0857 (69
5.0 | 0.588: LI 1.65
Yy = Ratio of accuracy of wet test mefer to dry test meter.
AH@ = Orifice pressure differential that gives 0.75 cfm of air at 70°F and 29.92

inches of mercury, in. HZO'
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Pitot Tube No. [/

Wihq Tunnel Location E£/A WAREHeOSE

PITOT TUBE CALIBRATION SHEET

Pitot Length -7’/2.

Nozzle Size: VA‘- "

Nozzle Size: 3/5 b _

Calibration Date 3/24/7¢
Calibrated By ___6'. K_;:amgr

P

P

c

P

P

C

L s P L S P
048! 077 | 278 0.225 [0.375| 0.77
045 | /oS | 0.7 028 | 039 | 0.7
.69 SIS | 6.77 _0.375 | 0.685 | 0.7R
0S50 16480 |78 o.¢s o725 .78
0.288 { 0. 475| 6.77 0.5 0.885} 0.76
0.228 3 078 0.58 li00 0,35
0.22 035 0.78 ose &% o7
Ave : 077 Ave:s ©77
Nozzle Size: -;’[b" Nozzle Size: ‘;{'b"

P Py Cp P Pg Cp
0.235 | £0.2351 0.77 0.300 ] 048 | 0,78
0.55% (049!S | 0.77 13 1l70 0.8/
0.325 | 0.k00 | .79
09/ /45 1078 AYE 6.79
o4 lo.7) |0.80

Nomenclature: P

L

PS= Velocity pressure (inches water) measured with S Pitot .

C

aor
(§ 30

kramer, caliahan § associates

« Velocity pressure (inches water) measured with Standard Pitot

L
p= S pitot correction factor = 0.99(PL/PS) ‘




TESTING APPARATUS CALIBRATION DATA

Temperature Indicators

Hg Thermometer bGas Meter o o
Bath Temp. F Inlet, "F Outlet, °F Impinger, °F
76.6 73 76.5 76
100 % 95.5 100.5 100
.120.9 115 121.5 ' 121
62.6 64 63 63
41.9 : 42 - ‘ 42 42

Thermocoﬁple
Hg. Thermom, Thermocouple
97 . ) 95
106 105
131 130
153 150
168 165
181 _ 180
195 - 185

023
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ABSTRACT

votnSsn. Gom
The Repubiic—ﬁeusiﬂg—ég:;;;;Eion, operating a Gypsum

Wallboard Plant at Rosario, New Mexico was tested on
July 2 and 3, 1974. Three tests were performed on the
baghouse using the Joy EPA train.

The results of the tests performed on the baghouse showed
the plant to be in compliance with Air Quality Regulation

#503.

Air Quality Regulation #503, however, does not apply to
fugitive dust emissions which were exteansive.
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JNTRODUCTION
Purpose of Test
These tests were conducted to determine compliance with

Regulation #503 for the baghouse of the gypsum wallboard
plant located at Rnsaric. Mew Mexico, owned by Republic

Housing.

Equipment Tested

The equipment tested was a'gypsum wallboard plant,
Name and Location of Company Operating Equipment

Republic Housing Corporation is located at 1100 Mercantilé
Bank Building in Dallas, Texas.

Location of Equipment ‘
*,

=y

"The gypsum wallboard plant is located east of Highway 1-25
at Rosario, New Mexico.

Date of Test
Tests were performed on July 2 and 3, 1974,
Operating Conditions during Tests

The plant was operating at full capacity with three
impaction mills running,

Location of Sample Port

Access to the port was gained by utilizing six sections
of scaffolding, The EPA samples were takem at the exit
of a rectangular duct approx1mately 25 feet from the
ground.

Names of Personnel Conducting Test

Personnel conducting tests were Brian Page, Jack Ellvinger,
Elaine Brown, and Jim Shinas. .

Company Personnel Present During Test

Mr. Petty, Plant Superintendent, was present at the plant
during testing but did not observe test procedures.

Tests Performed

Three total particulate tests were performed with the Joy
EPA train according to procedures specified by the Federal
Register, December 23, 1971.
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DESCRIPTION OF PROCESS

Gypsum is a naturally occurring mineral in the form of
calcium sulfate combined with two molecules of water of
crystallization (CaSO .2H, 0 The Rosario gypsum used

" by Republic Housing for i%s wallboard is approximately

97% pure.

After the rock is mined, it is crushed to 3/4™ size and
taken by conveyor belt to the plant processing site where

it is stored in large bins. From these bins, the gypsum
then goes through a process called flash calcination.

Flash calcination is the process whereby by CaSO4 2320

is pulverized and heated to about 320°F. 1In this process,
the gypsum loses about 3/4 of its water of crystallization
and becomes calcium sulfate hemihydrate (CaSO,.%H,0), also
called calcined gypsum. This is a flash procéss %ecauae the

r.gypsum is pulverized by an impaction mfll and heated with
“ hot air from a natural gas kiln simultaneously.

This calcined gypsum is then taken through eyclones, one
for each of the impaction mills, using both forced and
draft air. The heavier material drops out inside the
eyclones and is transported to another storage area by a
screw conveyor. The emissions from the ¢yclonmes are ducted

into a Precipitair electrostatic precipitator for f£inal . roF
collection. Emissions from the preelpltaterare—thenTre=" 2 §
leased Intc the atmosphere through a 51-foot stack. %ﬁ Yagl

The captured calcined gypsum is combined with old newspaper
and water to a pulp consistency. This paste is then spread
on heavy paper, formed, layered, and cut to yield a finished
wallboard of various thicknesses after drying. The width

of the wallboard is cut to the desired size by rotatery saws.,
The duct from these saws is ducted inteo the baghouse.

=%




SAMPLING AND ANALYTIZAL PROCEDURES

Pre-Test

Before leaving the Air Quality Technical Support Facility
in Santa Fe, the filters to be used with the Joy EPA
system were weighed and sealed in manila envelopes. Upon
arrival at the plant, scaffolding was set up, enabling

the Environmental Improvement Agency (EIA) source sampling
team to gain access to the sample port. A test for carbon
monoxide was performed on the scaffolding platform to
determine if gas masks were necessary. A velocity and
temperature traverse were performed next, followed by a
moisture determination. This information was then used

to set the nomograph, which was used as an aid in achieving
isokinetic sampling. The sample box was assembled and
leak—~checked at 18 inches of mercury vacuum., The probe
was then attached to the sample box and both were pre-

q;heated to 250°F before sampling was started.

Test

Due to the rectangular design of the outlet on the baghouse,
only one point could be tested. A velocity traverse was

done to determine what the average velocity across the outlet
was. The point of average velocity for the outlet was sampled
for ome hour with readings being taken every fifteen minutes.

Post-Test

The equipment was leak-checked again after each test. TFor
the first two tests, the probe was cleaned at the test site,
whereas at the end of the third test, the probe was sealed
and cleaned at the Air Quality Technical Support Facility

in Santa Fe. The probe was cleaned with acetone, and these
acetone washings were placed in sample jars and labeled
appropriately. The impinger water in the sample boxes was
measured, and the silica gel weighed to determine the
moisture content of the stack gas. The sample box was then
sealed and sent back to the Air Quality Techmnical Support
Facility for cleaning. At the Air Quality Technieal Support
Facility the cyclones and front half of the filter holders
were washed with acetons, and the catches were placed in the
appropriately labeled sample jars. All the sample jars
were then sent to the Albuquerque Lzboratery for analysis.
The filters were desiccated for 48 hours and re-weighed

s0 that the amount of particulate collected could be

measured.




A partial summary of results for the three EPA samples

SUMMARY OF RESULTS

is given in ‘the following table:

" Crotes Rmie 220600 Yo/ GyPse

Table I..
Sample Time Stack Flow ‘Ewmissions Isckinetics
Test No. (min) (SCFM) (mg/m>) (%)
1 . 60 2916.3 353.5 S 1l02.1
2 60 2591.1 354.9 96.2
3 60 2573.8 502.2 90.6
Avé%agg — - 403.5 -

A complete set of results can be found in Table II in the "Calcula-
tion” section of this repoxt.
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DISCUSSION AND CONCLUSIONS

In concluding the calculations, it was found that
the exhaust gas emission rate of the baghouse was
438.45 mg/m®. Air Quality Regulation #503 allows

an exhaust gas emissions rate of 690 mg/m®. The
source does have a fugitive dust problem which is
caused by dumping fine particulate from the baghouse
to the ground approximately every fifteen minutes.




CALCULATIONS




Cp
Dn

. Ds

-

Le

Tm

Tc

Ts

Ve
Vme
Vs

V(std)

Vw

E—3

n

‘ o
2

Area of stack (ft.,)

S-type pitoﬁ tube correction factor

Sampling nozzle diameter, incheas

Stack diameter, ft,.

Mole fraction of dry gas

Pressure drop across the orifice, inches Hzo

Percent isokinetic sampling, 7%

Volume of condensate from condenser, milliliters

Dry molecular weight of the stack gas, 1b./lb. mole

Wet molecular weight of the stack gas, 1b./1b. mole

Velocity head, inches H20

Barometric pressure, inches Hg

Absolute staék pressure, inches Hg

Vapor pressure of water at condenser conditions

Stack gas flow rate at stack conditions, acfm

Stack gas flow rate at STP (70°F, 29.92 inches Hg) scfm (dry)

Sampled time, minutes ' | |

Meter temperature, °F

Condenser temperature, °F

Stack gas temperature, °F

Meter volume of gas at meter conditionms, cf
Equivglent gagseous volume of condensed water, cf
Meter volume of gas at con@enser conditions, cf

Velocity of stack gas, fpm

Meter volume of gas at STF (70°F, 292.92 inches Hg),
scf (dry) '

Water vapor volume through the meter at condenser
conditions, cf

33




¢ . | Vuv

Wg(std)

Wa(sed)

Volume of water collected in impingers and silica gel
milliliters -

Volume of water‘vapor collected at STP (70°F, 29.92 inches )
Hg), scf _ L

Weight of the collected particulate, milligrams

Stack gas particulate at STP (70°F, 25.92 1nches Hg),
grains/scE (dry)

Stack gas particulate at SIP {7o°7, 29 92 inches Hv),
ng/m3 (dry) -

Emissions, 1b./hr.

Percent carbon dioxlde by volume, 7
Percent moisture in stack gas by volume, Z
Percent nitrogen in stack gas by volume, Z

?ercent oxygea in stack gas by volume, Z

- ——— . —— e - S
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PARTICULATE STAGK SAMPLING EQUATIONS

Volume of gas sampled:

r : ' ' :
: 17.7¢v) (Pb + AL :
: - . i3.6
v(stﬂ) = Tm + 560 = scf {dry)

Weight of particulate. in stack gas:
' W
Vg = 0154 ——
std
- (std) . T V{szd)
W
V(std)

grains/scf (dry)

]

Volume of moisture collected, if axﬁressed as a vapor:l
Vwvy = ,0474 (Vwf) = scf

Portion of stack gas volume which is moisture:

I .  V(std)_E Vv ..

Fraction of stack gas volume which is dry:

F = 100 - ZH0
1nn

( Molecular weight of dry stack gas:
Md = % COp(.44) + % 02(.32) + 7 N2(.23}) = 1b./1b. mole
.Molecular weight of wet stack gas: .

My = MA(F) + 18(1 — F) = 1b./lb. mole

Velocity of the stack gas:
5129 CpY AP ¥ Ts + 460

Vs = frm
¥ Ps Mw i
Stack gas flow rate:
"Q = Vs(As) = acfm
Qstd) = 1?.7é:sl(igéF)(Ps) = scfm {éry)

Isokinetic sampling validation expression:

I .= 1032 (Ts + 460} Vricid) = =
Vs () (Ps) (F) (Da)?
K Particulate emission rate: .

‘Wt = 8.6 x 1073 [Wg(srd)}[Q(seq)] = 1b./hr.

s .
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RESULTS

Table II. .
Run #1 Run #2 " Run #3 E
1. | Sample Volume ' ) -
(SCF) ' 32.56 27.27 25.50
2. | Stack Gas Particulate -
(grains/SCF) dry .1545 .2008 -2195.
" 3. | Stack Gas Particulate ] . L
| (mg/m®) dry 353.5 354.9 502.2 -
4.} Volume of Water Vapor o :
(SCF) x 474 .090 -284 -,
..5. | Percent Moisture : <
(percent) 1.43 - ©.35. . . 1.1Q
6. | Mole Fraction | . S
(dry gas) .99 . .997 4990
7. | Dry Molecular Weight :
(1b./1b. ~ mole) 28.92 28.94 28,94 " -
8. | Wet Molecular Weight - i - .
(1b./1b. - mole) 28.76 ' 28.90 28.82 |
9. } Stack Velocity -
- (FRM) . 3900.6 3484.9 " 3475.9
10. | Stack Flow (Actual Q) -
(ft.%/min.) 3783.6 . ~3380.4 - 3371.6 .
11. | Stack Fléw (Standard) . : -
Qstd (Ft¥/min.) 2916.3 2591.1 - - 2573.8.
12. | Percent Isokinetics 102.1 96.2 90°6
+13. § Emissions _ .
(ib./hr.) 3.51- 4.02 4.20 .

Air Quality Regulation #503 allows 690 mg/m3.

Information for Table II was taken from particulate stack sampling
equation sheet.

-9 -
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PARTICULATE DATA

Table III.

Test Filter Weight Probe and Wash Total Particulate

No. (mg) (mg) ' (mg)
1 170.8 170.1 326.01
2 175.3 180.26 354.86
3 180.1 183.29 362.69
. .
~10-
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ABSTRACT

The American Gypsum Wallboard Plant in Albuguergue,
New Mexico was tested on April 24 and 25, 1978 at
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mine particulate emissions from the calcination process
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INTRODUCTION

1.

3.

Name and Address of Company Tested
Hudspeth McDowell Enterprises
American U.S. Gypsum Wallboard Plant
Los Angeles and Jefferson, NE
Albugquergue, NM 87103
CONTACT: Charles Googe, Plant Manager

(505) 898-4811, Ext. 30

Location of Equipment Tested
The equipment is located approximately 5 miles north of
Albuquerque, on the east side of Pan American Frontage
Road.

Date of Testing
April 7% and 25, 1978

Description
Gypsum or hydrated calcium sulfate, is a naturally occurring
mineral that is an important building material. When heated,
gypsunm loses its water of hydration, it becomes plaster of
paris, or when blended with filfers, it serves as wall plaster.
In both cases, the material hardens as water reacts with it to
form the solid crystalline hydrate.
The usual method of calcination of gypsum consists of grinding
the mineral and placing it in large, externally heated calciners.
Complete calcination of 1 ton (0.907 MT)} of plaster takes about
2 hours and raquires about 1.0 million 3tu {(0.25 miilicn Xcal.).

Emissions
The process of calecining ‘gypsum appears to be deveoid of any air
pollutants because it involves simply the relatively low temper-
ature removal of the water of hydration. However, the gases
created by the release of the water of crystalization carry
gypsum rock dust and partially calcined gypsum dust into the
atmosphere. In addition, dust emissions occur from the grinding of
gypsum before calcining and from the mixing of the calcined
gypsum with f£filler. The exhaust gases are vented to the atmos-
phere through a 25 foot stack.

Process

American Gypsum mines its ore near Cuba, New Mexico and transports
it by truck to the plant site in Albugquergque. The ore is then
crushed and fed to Raymond Mills for pulverization prior to entering
the kettles. In the kettles, calcination takes place whereby
temperatures of 3409F drive off 3/4 of the water of crystallization
from the ore; and calcium sulfate hemihydrate (Ca SO4 1/2 Hy0),

also called calcined gypsum, is produced. The calcined gypsum

is stored in hopvers and used as needed to produce the finished
wallboard product. .

-1 -
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5. Description of the Sampling Location

T™wo sampling ports
an elbow, leocated
diameters upstream

were located at 3.5 equivalent diameters from
one diameter from the fan, and two equivalent
from the stack exit. Slightly negative velo-

city heads were encountered in one quadrant of the stack as

seen on Figure 1.

These points were not sampled during testing.

6. Personnel Present During Testing

Arun Dhawan -
Jimmy T. Romero =
Michael J. Owen -
Jim Shinas -
Dick Kerr -

SAMPLING PROCEDURES

Junior Engineer - 2nd test

Environmental Technician III - 3 tests
Environmental Technician III - 3 tests
Environmental Technician IIT - 3 tests

Engineer - Albuguergue Environmental Health Dept.

The procedurefkollowed Methods 1 and 5 as described in EPA Federal Register,
Volume 42, No. 160, Thursday, August 18, 1977. The sampling train was
assembled as shown in Figure 2.

The following were deviations of the procedure:

Twenty seven (27) points were tested instead of the forty (40)

required by Method 1. -

cloge proximity of the

Four points were eliminated due to the
points to the stack wall and the rest

were eliminated because of the negative wvelocity heads en-

countered.

SUMMARY OF RESULTS

The following table summarizes the results of the three tests performed:

Test
1 2 3 Average
Concentration mg/m3 47.5 74.7 65.9 62.7
Concentration gr/scf .02 .03 .03 .026
Emission rate lb/hr. 3.7 6.2 5.2 5.0
Gypsum Production Rate ton/hr. 15 15 15 15
Percent of Isokinetic Testing 108 103 105 ) '

DISCUSSION AND CONCLUSION

’

The slightly negative velocity heads encountered in one guadrant of the
of the stack did not appear to be a result of cyclonic flow in the stack

but rather as a result of
distribution of the flow.

localized disturbances created by the uneven
It is not believed that elimination of the

traverse points along this gquadrant significantly affected the results.




Previous tests performed on the same source in May of 1973 show comparable
results both in emission rates and flow rates. In future testing, a stack
extension or straightening vanes should be considered as means of smoothing
out the uneven flow distribution,

The average stack gas concentration of 62.7 mg/m3 appear to be in compliance
with Albucuergue's Air Quality Regulation 903 which limits the concentraticn
to 690 mg/m3. The results have been provided to that office for final
determination.

o
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CALCULATIQNS




NOMENCLATURE

A = Area of Stack (£ft.2)

Cp = S-type pitot tube correction factor
bn = Sampling nozzle diameter, inches

Ds = Stack diameter, feet

F = Mole fraction of dry gas

AR =  Pressure drop across the orifice, inches Hj0

I = Percent isokinetic sampling, %
v = Volume of candensate from condenser, milliliters '’
Md = Dry molecular weight of the stack gas, lb./lb. mole
Mw = Wet molecular weight of the stack gas, 1b./lb. mole
AP = Velocity head, inches Ho0
Pb = - Barometric pressure, inches Hg

Ps =  BAbsolute stack pressure, inches Hg

Pvc = &Napor pressure of water at condenser conditions

g = Stack gas flow rate at stack conditions, acfm
. R(std) = Stack gas flow rate at STP (68%F, 29.92 inches Hg), scfm (2rv)
t = Sampled time, minutes ‘
Tm = Meter temperature, Or
Te = Condenser tasmperature, °F
Ts = Stack gas temperature, Op
vV = Meter volume of gas at meter conditions, <f
Ve = Equivalent gaseous volume of condensed water, cf
vme = Mater volume of gas at condenser condizions, .¢f
Vs = Velocity of stack gas, fpm
V{std) = Meter volume of gas at ST? (68%F, 29.92 inches Hg), scf (drv)
Vw =  Water vapor volume through the meter at condenser conditions, <f
VwE = Volume of water collected in impingers and silica gel, milliliters
Vwy = Volume of water vapor collected at STP (68%F, 29.92 inches Hg)., scf
W o= Weight of the collected particulate, milligrams
Wg(std) = Stack gas particulate at STP (68°F, 29.92 inches Hg), grains/scf (dry)
Wm(std) = Stack gas particulate at STP (68YF, 29.92 inches Hg) , mq/m3 (dxry)
Wt =  Emissions, 1lb./hr.
% COp =  Percent carbon dioxide by volume, %
% HpO = Percent moisture in stack gas by volume, %
% N3 =  Percent nitrogen in stack gas by volume, %

% 0y = Percent oxygen in stack gas by volume, %




PARTICULATE STACKX SAMPLING EQUATIONS

Volume of gas sampled: AH

= 17.65(V) (b + 13.6) = scf (dry)
Tm + 460 :

. Vistd)

Weight of particulate in stack gas:

wg(std) = .0154 V(th) = qréins/scf (dry)
Wm(seq) = 35-3146 - W_ = mg/m3 (dry)
{std)

Volume of moisture collected, if expressed as a vapor:

vwv = ,0474 (Vvwf) = scf

Portion of stack gas volume which is moisture:

% HyO = 100 (Vwv) = %
x, V(Std) + Vwv

)

Fraction of stack gas wvolume which is dry:

F= 100 - % Ho0 =
100

Molecular weight of dry stack gas:

Md = § COp (.44) + % 0 (.32) + % N» (.28) = i1b./1lb, mole

Molecular weight of wet stack gas:

Mw + Md (F) + 18 (1-F) = 1b./1b. mole

Velocity of the stack gas:

Vs = 5124 Cp /AP Ts + 460 = fpm
Ps Mw

tack gas flow rate:

Q=Vs (3} = acim
Qustay = 17.65 (Vs) (A) (F) (Ps) = scfm (dry)
Ts + 460

Isckinetic sampling validation expression:

I = 1039 (Ts + 460} V/cway = %
Vs (t) (Ps) (F) (Dn)2

Particulate emission rate:

Wt = 8.6 X 1073 [Wg(gea)] [Q(stay] = 1b./hr.
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TEST DATA

Test No.
Actual retered sample volume (CT)
Barometric pressure (Hg")
Ave. dry gas meter temp (%)
Total particulate collected (mg)

Total H,0 collected from impingers (ML)
Percent carbon dioxide in stack gas (dry)
Percent oxygen in stack gas (dry)
Percent nitrogen in stack gas (dry)
Absolute static stack pressure (HJ")
Average stack gas temperature (%F)
S-type pitot tube correctlon factor
Velocftj head (H20")

Area of stack (ft.?2)

Sample time (minutes)

Sampling nozzle diameter (inches)

Pressure drop across orifice (H;0")

CALCULATED RESULTS

Corrected metered volume (SCF)

Weight of particulate in stack gas (grains/sCT)

Weight of particulate in stack gas (G /m3)
Volume of water vapor collected (SCT)
Percent Hy0 in stack gas by volume
Mole fraction of stack gas {(dry)

Dry molecular weight of stack gas (1b/3ip-mole) -
Wet melecular weight of stack gas (1b/1p-mole)
Velocity of stack gas (FPM)

Actual stack volumetric flow (ACFM)

stack volumetric flow (SCFM)

Percent isokineticsA

Particulate emission rate (lb/hr)

1, 2 3
35.72 1 g7 | 4e 2y |
14721 24.8 24 g

| 790 i 70 - 20
(3523 2327 16227

/37 rey /7¢

0 o O
21 Z | Fa

74 79 79
z17u;l Y Py 24.822
/70" /70" [70°
L ¥ S .82
NZR A I , beyi s
/.14 14.1% /4,19
¢l.s fo& /08
Ny ,191¢ t1910
40 e 37 - 36

~1

e.239] 39045 | 33 3039

0207 | 03257 |, 02871
YD, SDES) 7#.@766?% bbf?ﬁé:
05912 72936 | Posk
9.9 /.32 /9. 45
L 896 | 9168  ¥o55
1989 1 2204 1 288y
26.E¥5| 26§55y 2 .73k
QLo M0 17,L3101 ' 275,94 69
1748297 2476453 | 350907
2760390 2201920 1 2c%4eq |
(ox. b | se3 e8| fe.Gq
. 7502 7 CLSHYS t 5 ey




A

»

Ammu.,a}... chswm. Ce.

F.e. bes o345

Al 5“?.” ergue ; pew Mexice TEST DATA

BT iay

Test No.

........... Actual metered sample volume (CT)
PDeverecvnon Barometric pressure (Hg")
Teeeenasses Ave, dry gas meter temp (OP)
| ZP Total particulate collected (mg)
Vigfersesnae Total H»0 collected from impingers (ML)
%C02.c.nvnnn Percent carbon dioxide in stack gas (dry)
202.....0... Percent oxygen in stack gas {dry)
BNy, iienn.. Perceﬁt nitrogen in stack gas (éry)
Absolute static stack pressure (Hg")
‘Ts .......... Average stack gas temperature (°F)
Cpaennnnnn.. S-type pitot tube correction factor
BPunnn... Velocity head (Hp0")
- R Area of stack (ft.z)
< Sample time (minutes)
Dpececeenens Sampling nozzle diameter (inches)
AH...eionnn. Pressure drop across orifice (Hp0")

CALCULATED RESULTS

V(std) ...... Corrected.metered voiume {sCF}
WG (gtd)-~--- Weight of particulate in stack gas {grainé/SC?)
Wa(gtd):«--- Weight of particulate in stack gas (g /m?)
Vigerorone-- Volume of water vapor collected (SCF)
SH90...0nn e . Percent H»0 in stack gas by volume
) 2 Mole fraction of stack gaé {(dry)
M. ceieecnen Drv molecular weight of stack gas (lb/ib-mole)
Mysesemasoss Wet molecular weight of stack gas (1b/1pb-mole)
Vgeaseraorsas Velocity of stack gas (FPM) .
(o JUPpR— . Actual stack volumstric flow (ACEﬁ}
Q(std)----** Stack volumetric flow (SCF)
Teoenaannnnn Percent isokinetics- '
Eeeucessoons Particulate emission rate {1b/hr)
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CALIBRATIONS

Pitot Tube CcP wW/0 Cp W I Nozzle

#112 .83 .82

Probe Tip Size Actual Size

D 3/16 ' .184

EPA Box ‘ MCF AH@

#1 . 1.00 1.55

Probe Temp. Sensor average Diviation

£112 . -p-

Date

4/18/78

4/18/78

-4/03/78

3/20278

By

J. Shinas

J. Romero

M. Owen

J. Shinas
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