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SIGNIFICANT DATA

NAME OF FACILITY: W. R. GRACE, KEARNEY EXFOLIATING PLANT
LOCATION: ENOREE, 5. C.
SOURCE, CONTROL DEVICE TESTED: ' GRINDER BAGHOUSE

TEST DATE: AUGUST 8, 1989

5. C. DHEC OFFICIALS PRESENT: RANDY BISHOP & BOB JACKSON
SOURCE TEST TEAM: CARROLL RAINEY & JOE JEANES
FACILITY REPRESENTATIVE: JEFF DANNAKER

CORPORATE ENGINEERS PRESENT:

Joseph C. Cacciola
Project Engineer ch - 5':32'
Construction Products Divisio. protue

n Construction Prod i

_ uets Division

WR. Grace & Co.-Conn. Grac
62 Whitemore Ave, Z;.%Vh". ’e"e'o‘& COVB'. e
Combridge, MA 02140 ;  Combridge, A:AAO2I4O

(617)876-1400 - Ext. 371 | _ ' (617) 876-1400, £x. 3705
, CXI,



PARTICULATE

VOLUMETRIC
FLOW RATE
RUN # (DSCF/HR)
1 173,000
2 158,000
3 155,000
AVG.

EMISSION RATE SUMMARY

PARTICULATE MEASURED

CATCH ' EMISSIONS
(GM) _ (GR/DSCF)
0.0397 0.0163
0.0401 0.0178
0.0443 0.0203
0.018

This source is in compliance with the new source performance

standards (NSPS) allowable emission rate of 0.02 gr/dscf.



SOURCE: v/ [ _GRACE . pNOREE, SC
TEST DATE: __ G/B/H9

TEST NUMBER! /s | 2 | 3 _
# Traverse Pts. /2 >
he, Minutes é_o_ >
MCF 440 —1—>
aH@ 1.96 [ >
4 H avg., "Hp0 14 | 1z | 2
VA P avg., " HyO 59| .54 ].53
Ta ave., °R 540| S48 550
Ts avg., °R S76| 578 | 582
Pb, "Hg .02 2.9./1- 2912

Ps, "H,0 2943 | 29,45 29,3
STACK DIA., in. )7 — >
“Nozzle Dia., ia. a9l .253 ,253‘
% CO,

2 0,

2 co -

Vo, £ 34,3 | 37,0 |36
Vagpp, £t 37538 1337
% Hy0 / | /
Hd 30 —l >
s 2194 24,64 199




SOURCE: i R GRrce, ZNoREE, OC

TEST DATE: __8/8/R9

TEST NUMBER} _/ | _2_ | 3| 4vé
Vs, ft/sec : 35 Wb | 31
Qa, acfm
Qs, dscf}’Ar 173, 200 liggpp 15%,900
PARTICULATE CATCH, gm ,DJ}97 R AWy
PMR, 1bs/hr ol |l | 449
Cs, lbs/dscf |
I, 3 lol | 245 | 48




Vermiculite Grinder Operation
W. R. Grace & Co. - Conn.
Kearney Exfoliating Plant

Enoree, South Carolina

General

W. R. Grace & Co. - Conn. (Grace) markets a vermiculite product known
as Fine Particle Size Vermiculite (FPSV), manufactured from exfoliated ver-
miculite. This product is currently manufactured in Ajax, Ontario, and
Grace intends to install equipment at their Kearney plant to manufacture
FPSV in the United States. The Kearney facility will be designed to have
the capacity to produce 7,500 tons per year of FPSV.

Process Description

In general, the manufacturing process consists of grinding exfoliated
vermiculite in an air swept pulverizer, utilizing the kinetic energy of
impact to grind the material (hereafter, the "grinder"). The FPSV is con-
veyed pneumatically, and a baghouse is used as a product recovery device.
The finished product is packaged in bags for shipment to customers.

The process flow is shown on the attached Vermiculite Grinder Sche-
matic Diagram. Exfoliated vermiculite from one of two furnaces is dis-
charged to a hopper, from which it is conveyed to the grinder feed hopper.
The vermiculite is fed at a rate of 2,000 to 2,500 1b/hr., and the system
is designed to make use of most of the conveying air to supply some of the
air required to sweep the pulverizer. Air vented from the feed hopper is
directed to the grinder feed, the grinder discharge conveyor, and the bag-

house inlet lines, and as a result, none of the transfer air is vented to
thé atmosphere.

The FPSV discharged from the grinder is conveyed to the baghouse. Here
the product flow is diverted by an end plate. The majority of the product
falls to the baghouse collecting hopper, and only a fraction of the mate-
rial is carried by the air stream to the filter media.

The baghouse is a continuous, self-cleaning, reverse pulse air jet
design. All FPSV collected by the filter media, is thereby discharged to
the baghouse collecting bin. From here, the finished product is fed to the
packer surge hopper, and packaged using a valve-bag type air packer.



Vermiculite Grinder Operation
Kearney Exfoliating Plant
Enoree, South Carolina

Baghouse Design Criteria

Manufacturer Flex Kleen

Model - 100-WSBC-49(111)

Filter Media 16 oz. polypropylene fabric
Permeability < 35 cfm/sq. ft.,

Filter Quantity
Filter Area

Flow Rate

Air to Cloth Ratio
Design Pressure

Differential Pressure
Design Temperature
Design Efficiency
Cleaning Action
Cleaning Air

@ 0.5 in. Water W.G.
49 .

622 sq. ft.

2,000 cfm.

3.2:1

5 to 6 in. Water W.G.
(negative)

< 4 in. Water W.G.

250°F
+99,9%

Reverse pulse air jet on timer

100 psig.
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D-16 or D-18 Furnace
2000-2500 !bs/hr
#4 vermiculite

i £
Pulverizer
Feed Hopper nom¢Mh*o1
420 cu.ft. .
p P nauon_m< 6@ 100 WSBC 49
N 3 Areao 622 sq.ft. ]
[Ha —
" Bamper Oamper (/]
4° @
10°@ 12°% 10° @
Z : 12°
1200 cfm Damper & Valve ?
Size #110 /] Damper <
" S Hpe. A <_w. mooo %ﬂmo
: alve ize T-
o er 20 Hp.
24" S.P.
Pulverizer | g
2000-2500 Ib./hr. 8¢ mg_s..
B0 hp urge
Hopper
110 cu.ft,
Capocily
1o*° @
= | [3. 2
Dampers Air , >Mﬂ:
0 er wg——r
Packer 1O Locations
Air Compressor
15 hp. Drier
i . {Refrigergiion Compressed
mmnﬂ||4 Type) Beresse
100 psig
- _a O
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Cooler

Vermiculite Grinder
Schematic Diagram

No Scale D.A.
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"AIR ENGINEERING DIV. ' P.0. BOX 16411 ST
PALMER SERVICES INC. . . - GREENVILLE, S. C.
) PHONE (803) =244~

~ Method 1—Sample and Velocity Traverses for Stationary Sources ]
- Sample Site Selection and Minimum Number of Traverse Points

Plant W R cﬁl‘ﬂ-‘-t"—. ' Location 7@_{}:{_/) /Ié. - Date Q/?/g? -

Sampling locition .- $TaecXx )

Sample team operator(s) — KAy A o T2 4275

Sketch of stack gromenry (including distances from smple site to any disturbances)
Interior duct cros-section dimension ks £
Sampling port diameter 2i%n
Sampling port nipple length J__sn

Stack crom-sectional area - — [:7% n

* Sampling site: diameter downstream of disturbance 9.4 Diameters upstream _?3-___

— Minimum number of sampling points 12 . Individual point sample tiroe 5
Total test dme fh ¥ . : ——
Comments: _ .

_ ' "
‘ -
5 Tac K | ,D ja = ! ﬁ i

" Sketch of Stack Cross-Section Showing Sample Pors and all Dimensions

' Distaner from
- . Sample point Gircular stack . | sample port
. aumber 9% diameter opening in.
| 1 W, '+ )
2. : ’L‘{'Ié 2.5
8. ° 24,6 5.0
4 9.4 - 2.2
5.. C &F )45
6. ( ,é Lé,}
7. A -
. 8,
8. |
10,
11
12, —_
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METHOD - 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: w R GgﬂcE £ NOREE < (<4 Sample date: s/’/g/g 2
Sample location: _2ae¢ JiovsSE ' Run no.: /
Sample recovery person: RaivEY Recovery date: g z<
Filter(s) no.: 305

MOISTURE
Impingers Silica gel

Final volume (wt) 2027 ml(gm) Final wt. £60.0.  \
Initial volume (wt) 2o ml(gm) Initial wt. 654.4 _ \
Net volume (wt)  _ 03 ml{gm) Net wt. S 4 . \ -

Color of silica gel Pragis 4

Descrlptlon of impinger water (‘ LAY

RECOVERED SAMPLE

Filter container no. 30§ __sealed VES
Description of particulate. on filter TAN

Acetone rinse ' Liquid level

container no. . 1 ' marked VE ¢
Acetone blank . Liquid level :
container no. BLAN ¥ marked- YES
Samples stored and locked v ES

Remarks: -

Date of laboratory custody 8/9/8F

Laboratory personnel'taking custody' \

Remarks:
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. METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

. 2/8/ €9

Plant _AJR. GRWCE ENOREE , SC Run No. _/

Sample location PG Hovse

Relative humidity | :

"‘De-nsi"ty of acetone (pa) 0. 724 | g/ml

o Sample : Sample "~ Ligquid level marked
type | identifiable and/or container sealed

Acetone rinse / YES ' i

filter(s) Fo0X5 . ygé

Acetone rinse container no. ' { ’

Acetone rinse volume (Vaw) 90 ml

Acetone blank residue é-c?.ncentration (Ca) '7,h5~/m"£’ ‘ Kg/g

Wa = Ca Vaw pa = ('7.(«»5"0)( 99 ) ( 0.7¢4) = L0003 Mg

Date and time of wt £/)5/39 0915 Gross wt _(,9.5022 Mg

Date and time of wt N )5LS Gross wt _£9.44, 726 Ag

N L o _ _ Average.gross wt £9.562 ;rig'
Tare wt ,9.54783 )a(g
Less acetone blank wt (Wa) L0005 ;r(g

. © Weight of particulate in acetone rinse gl mg v
| . Filter (s) container no. 205
Date and time of. wt </)1C/¢9 i Gross wt L, 2929 ;n’g
Date and” time of wt " B e Gross wt 2937  Fg

Average gross wt 2958 Fg
Tare wt ___,_Z.ﬁg._ﬂg

Weight of particulate on filter (s) « D250 mg vV
Weight of particulate in acetone rinse __ ¢ /Y | xg
Total weight of particulate g

Note: In no case shall a blank residue greater than (.01 mg/g) or

.001% of the weight of acetone used be subtracted from the sample
weight. ' ‘ -

Remarks:

Signature of analyst
_‘Signature of reviewer sL P




WER GRACE, EnvoREE SC

BAG MavsE
. Run H Y/
Method 5 Particulate Test 5/6/89
Calculation Form
Necessary Data
A. No. of Traverse Poi‘nts /2
B. Total Test Time (0) 60 minutes
C. Water Collected
1. Impinger H,0 03 m]
2. Silica Gel 5.6 gm ‘
D. Particulate Weight (™n) 7357 gm
E. Volume Metered 990
Vo= _ 39,655 CF X DGMCF*= 39,3 CF

F. Averageﬁ: . 59 qin H,0

G. Average aH= /.4 in H,0

H. Average Meter Temperature T, 80 °F + 460 = sS4 °R
. Average Stack Temperature T //& °F + 460 = 5 26 °R
J. Stack Absolute Pressure _29,.3  in. Hg

K. Barometric Pressure 25712 in. Hg
Lo%o, = %0, 29-7 ;0 s, 71
M. Area of Stack /.58 ft.2 D= 177

N. Area of Nozzle 3.38x10°F g2 4= .299"

o~

Calculations y
A. Standard Volume Metered AH *DGMCF = Dry Gas peter calibration
factor
) ., Jsta P, + T3.6 '
m(std) m Pstd T 2q. 22

' L4
- 528°R 9.2+ iz b H
Vo(std) = (-_3_?_'_._3_5*’)(2-9—9-2—-—9—_ v g) (2' 54(')3 1n 9) 278  dsef v



wn Graee EnvorREE

-

BAGHIVS
Ron 31 |
2/2/29
Moisture Content of Stack Gas
1. Hy0 collected in impingers in standard cubic feet i
vwc(std) =K .(Vf '-‘v'i)

2. H20 collected in Silica Gel in standard cubic feet

wsg(std) =K (w - wi)

3 -
Vwsg(std) = 004715 ft.%/gm. (__ 8.6 gn) = _ .26  scf
3. Moisture Content of Stack Gas (B )

p o _twelstd) * Ywsg(std)
" Vue(std) T Vwsg(std)* Vm(std)

()4 scf) + (_.26 scf) '
I S ) W T A WS R —ol

Molecular Weight of Stack Gas (1B/1B-mole)

1. M (Dry Mo]ecu]ar Weight) = LM, B

M .

Y
d (44)  — %COZ + (32) Z.O:Gf%oz + (28)_":_%CO+ (.‘:28)_.72:_%N

2
30 18/18-mole

2. M, (Wet Molecular Height) = My (1-8) + 18 B,

Mg = 30 (1- .ol ) + 18¢( [ ) = 29 5’3 18/1B8-mole

Average Stack Gas Velocity

T

18/18-mole(in. Hg)] ’ [ ( 576) R

°R(in.H20)

- [45.?_]E"'Hé°}z= 34.5 ft./sec

vS = 35.48 ft./sec.[

i 1n ng) (226 1B/1B-mo1e_



. F. Pollutant Mass Rate

we G Rﬁc: r-,\,aggg ,5.¢

_ . Bagnovse
E. A Stack Gas Volumetric Flow Rat | Run? )
. verage ac aS. oliumetric oW Rate g/&/@?
c_zl = (3600 sec/hr)(V_)(A.)(1-B ) Tstd s
S s'\'s ws 'Ps-td TS
. - o 528°R
Q = (3600 sec/hr)(39.5 ft./sec)( LS8 Ft.2)(1-_ 0l)
. : 29.92in.Hg
29.)2in.Hg _ _
[ ] = /73 009 al'sc'\"/
S7e R _ r

M - '
PMR =|—0 X Q
[vm(std)] s

EmmiSions

(. 0297gm | 1
PRM = X dscf/HR X = D.4p73 1B/HR
27.5 dscf o 454gm/18 —dod
G. % Isokinetic Variation (Intermediate Data)
%41 = -
) v APe Terq(60)(1-B ) . .
57@ R)(_37.5 dscf)(29.92 in. Hg) (ma)
( f2) 4 min ) (3 4.5 ft.psec.)(29,3 in. Hg)(528°R)(60 sec./min.)(1- . [)
E,ZBX'O— -t 077 :
4L = /o] /

= (I >. oooj s\
‘/"’”s*ﬂ) dses )\ 454 5=/,

. 0397 3=, Cooos*/

"37.5 dses 4847 4

= 0. 0163 "/0{ <
sC
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METHOD - 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: s ‘R Qgggg EMQEE ,SC sample date 8/2/49

Sample location: Run no.: =4
Sample recovery person: _@/A/Ey ' Recovery date: i!gﬁ {23'
Filter(s) no.: = /4
"MOISTURE
Impingers - Silica gel
Final volume (wt) 2. pZ ml(gm) Final wt. ‘7é$g
Initial volume (wt) Zo0O ml (gm) Initial wt. 72,5 g
Net volume (wt) 02 ___ ml(gm) Net wt. 3,9 .

-

Total moisture ' g
Color of silica gel PIn e 1 CH

Description of impinger waterx C EA IR

RECOVERED SAMPLE

Filter container no. 3 ] ~ sealed .V ES

. rd

Description of particulate. on filter “TAN
Acetone rinse ' Liguid level '
container no. . 2 ' marked VVES
Acetone blank Liquid level .
container no. B1LoNK marked- VVES

. ra
Samples stored and locked v S

V4

Remarks:
Date of laboratory custody 8/9/487

Laboratory personnel taking custody \L 4 \4_,,,@
Remarks: . </ O




 METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA
Z2/42/¢7 .
Plant w R G-RPACE Run No. A
Sample location RalAeucs
Relative humidity

Density of acetone (pa) O.744 | g/ml
Sample : Sample " Liquid level marked
type identifiable and/or container sealed
Acetone rinse z. eSS -
filter(s) 2)g . ,VES
Acetone rinse container no. ' 2
Acetone rinse volume (Vaw) 75y ml
Acetone blank residue ég entration (Ca) 7.65y10"% Aa/g
Wa = Ca Vaw pa = (2.65¥"") ()15 ) (o0.24) = L0007 K9
-Date and time of wt _%//5/¢9 09/& Gross wt 44, 3740 pig
Date and time of wt _ " 3 /S48 Gross wt 6&£- 3738 mg

Average gross wt &£&.3739 ,n'ig‘
Tare wt 5H¥ .35&4 }{g
Less acetone blank wt (Wa) . 0U0%- Ag
Weight of particulate in acetone rinse L0148 Hg /.
. Filter(s) container no. 214

Date and time of wt _g)15J¢9 0915 Gross wt , 2950 )\{g
Date and’ time of wt H ! Ay Gross wt 1 2948 Hg
Average gross wt 2949 pig
Tare wt __42229_}:{9

Weight of particulate on filter (s) , 02532 g /
Weight of particulate in acetone rinse | pj4g Ag

Total weight of particulate 0%l ;l(g v

Note: In no case shall a blank residue greater than (.0l mg/g) or

.001% of the weight of acetone used be subtracted from the sample
weight. , : 5

Remarks:

Signature of analyst \%2 zz % % i ﬁQ; 2
. Signature of reviewer Zd :




w R GRACE, EmoeEE, SC

BhrG Hovse
puw#2
_ Method 5 Particulate Test “ee
. Calculation Form
I. Necessary Data
A. No. of Traverse Points )2
B. Total Test Time (0) | . 0 | minutes
C. MWater Collected
1. Impinger H,0 02 mi
2. Silica Gel _ 3.9 _gm .
D. Particulate Weight (™n) _- 0401 gm
E. Volume Metered .qu |
Vo= _27.309 _CF X 0GMCF*= 37, p CF
F. Averageﬁ= _54. W
G. Average sH= L. 2 in HZO
. H. Average Meter Temperature T _£g °F + 460 = _ 548 °R

. Average Stack Temperature Tg //B °F + 460 = 578 °R
J. Stack Absolute Pressure _29.)5 in. Hg

K. Barometric Pressure Z22¢/94  in. Hg

L. %CO2 — ;%02 — 3 %CO. — ;%N2 ;

L)

M. Area of Stack /.58 ft.2 D= 7"
N. Area of Nozzle 3. 49 X)oh‘? ft.2 o=.2573

r

J

IT. Calculations

A. Standard Volume Metered AH *DGMCF = Dry Gas meter calibration
T P. + '1-r6 factor ’
y .y _std b . .
m(std) m Pstd Tm

) ne
- 528°R 29, )%+ in.H :
In(sea) = (22:0_0F) ( FEE e g)(mgm'-:g ) - 34,68 ascr



R’ GRacE  EnoREE, SC

BAGH'OU.SE
RonvE 2,
g)4/42
. B. Moisture Content of Stack Gas
1. H,0 collected in impingers in standard cubic feet )
Ywe(std) = K (Vg = V)
3 \ _ ) .
Vwc(std) = 0.04707 ft.%/ml (___OZ ml) = . 09 scf

2. H,0 collected in Silica Gel in standard cubic feet
=K (W - W.)
= 0.04715 ft.%/agm. (3.9 qm)

szg(std)

1

wsg(std) 18 scf

3. Moisture Content of Stack Gas (B S)

B = wc(std) wsg(std)
WS + V.
wc(std) wsg(std) m(std)

(.09 scf) + ( ,19 <18 scf) ' _
ws  {_ 00 scf)F | (/B stV + (_24.8 scf) } —-'—-O-j—

. C. Molecular Weight of Stack Gas (1B/1B-mole)

B8

1. Md (Dry Molecular Weight) = & Mx Bx

M

(48)_—_8C0, + (32) = %0, + (28)_— %0+ (128) — 3N, =
20  18/18-mole

d

2. M_ (Wet Molecular Weight) = Mg (1-Bye) + 18 B,

Ms

1]

20 (- _ol_) +18(_.0l ._"_') =.-j' 29, 5’818/18-mo1e

s

0. Average Stack Gas Velocity

- T %i- ];5 -
. s
VS Kpcp[ s ] AP

s o |
- 18/1B-mole(in.H PR L w2 R -
V_ = 85,48 ft. /sec / e g)] 84} (578)
QR("' Hy0) ' (__in.iig)(29.8818/18-mole

[J—'L]E” 0] 36w P




LR GRMACE, ENABEF,

B#&GhAovsE
oo Rupm B2
E. Average Stack Gas Volumetric Flow Rate ¢/ ¢ €7
- - T p
Q. = (3600 sec/hr)(V_)(A.)(1-8 ) —Std _S
5 s/ WS 'Pstd Ts
- - ' 528°R
Q = (3600 sec/hr)(3].&ft./sec)( /.58 ft.2)(1-_ 0) )
5 LS" 29.921in.Hg
29.15inHg 1 _ _
[ _522& °R ] - / E;E!/ 000 &igc€22r
. F. Pollutant Mass Rate
M : .
PMR =|—1 X qQ
l:vm(std)] s
(048] )gm '
PRM = X dscf/HR X = __ 401, _18/HR
: gﬁi.ﬁdscf ‘ 454gm/18
G. % Isokinetic Variation (Intermediate Data)

Ts Vm(std)'Pstd 100
] VSAnPS Tstd(GO)(l-Bws) _

%l =

( O7B8 °R)( 24,R dscf)(29.92 in. Hg) (10&)

B ( ft2)_ 60 min.)( 3).6 ft./sec.)( 2918 in. Hg)(528°R)(60 sec./min. )(1 Q[ )
2, 49x107% |
ALz 99.5

MM STON 7000
E s <\/ (s14) dsc-(-'> ( 4543%?)

:< .040135 | 70005:-/@?

24 8 4ot
+5% o
. y %0

EH?\.}SIDM_S - . 0 l7gj../d-$cq
: : 3
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METHOD ‘- 5

PARTICULATE SAMPLE RECOVERY AND INTEGRITY SHEET

Plant: g 2 GRACE , EMeREE, SC  Sample date: 8/8/ 83
Sample location: _Jéh@.ﬁausE ' Run no.: e
Sample recovery person: PhiNEY Recovery date: EZﬁlﬁi
Filter(s) no.: 3 b
MOISTURE

Impingers ' Silica gel
Final volume (wt) Z0 ! ml (gm) Final wt. _7%7437 o
Initial volume (wt) =200 ml (gm) Initial wt. 744.4 g
Net volume (wt) _ 0! ml(gm) Net wt. 34 4

Total moisture “ g : :
Color of silica gel Prmil 1S H

Description of impinger water LA D

RECOVERED SAMPLE

filter container no. 3)6 ' - sealed VES

Description of particulate. on filter

Acetone rinse ' Ligquid level '
container no. . 3 marked VS
. . . . Fd

Acetone blank Liguid level .
container no. BM’M}K marked- VVE.S

Samples stored and locked '

Remarks:

Date of laboratory custody 2/9/ A
v

Laboratory personnel taking custody -:§§”“LQZé>44{é%;_
Remarks: L ' ‘ <J -




- - W mie e S o e

METHOD 5 TRAIN ANALYTICAL PARTICULATE DATA

- 8/8/49
. Plant/ /

W R GRRCE EwnoPEE S C Run No. 3

Sample location B’/-}c, HoULE
Relative humidity
”‘De-nsi-'ty of acetone (pa) - O, 744 ‘ g/ml
__-S_;r;ple ) Sample ] '~ Ligquid level marked
type. identifiable and/or container sealed
Acetone rinse / : \/ES—
filter(s) HEY) . /)/éé
Acetone rinse container no. 3 ’
Acetone rinse volume (Vaw) /O ml
Acetone blank residue ccmcentrau.on (Ca) 4 leo'b | Aa/g
Wa = Ca Vaw pa = (7, 65‘"’)( J6& ) (0.7%8) = L0005 Aa
Date and time of wt &//8/49 09,8 Gross wt (7,9022 Aig
Date and time of wt __ LS Gross wt (75026 Hg

o L . Average gross wt M)ﬂg
Tare wt 47, 4924 )!1'9

Less acetone blank wt (Wa) 0406 ﬁg

. -~ Weight of particulate in acetone rinse ___; p)94% Fg v/
. . Filter(s) container no. 316
Date and time of wt <//¢/29 29 1S Gross wt _,3001{ Kg
Date and” time of wt 58 Gross wt __, 3003 g

Average gross wt __, 3902 A9
 Tare wt 2753 . Aig

Weight of particulate on filter (s) . 0249 Mg v
Weight of particulate in acetone rinse _ _, 9 )94 g

Total weight of particulate J44 3 )\{g

Note: In no case shall a blank residue greater than (.01 mg/g) or

.001% of the weight of acetone used be subtracted from the sample
we1qht

‘Remarks:

h{ —y

Signature of analyst %&L%
_'Signature of reviewer 5A )/~
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WR GRACE, ENIREE, sC

BnG HovsE
Run #3
g)e/89
Method 5 Particulate Test
Calculation Form
I. Necessary Data
A. No. of Traverse Points /2
B. Total Test Time (0) 60 | minutes
C. Water Collected
1. Impinger H,0 0/ ml
. 2. Silica Gel _ 3. 4 gm .
0. Particulate Weight (™) __J4942  gm
E. Volume Metered qC)O

V = _36.376 CFXDGMCF'= __ 2(,.p5 . CF
F. AverageVA—_P_E .53 \"in H,0

G. Average aH=__ /)./L  in H,0

. H. Average Meter Temperature Tn 20 °F+460=__ 550 °R
[. Average Stack Temperature T, /ZZ °F + 460 = _ 582 °R
J. Stack Absolute Pressure 29./3 _ in. Hg
K. Barometric Pressure 23.,2.- in. Hg
L. %Co, — %02 5 %Co. — 3 %N2 — ;
M. Area of Stack - /.58 ft.2 D=,7"
N. Area of Nozzle 3. 4—7)(/?)'4 ft.2 A= ,283
II. Calculations _ ) .
A. Standard Volume Metered AH *DEMCF = Dry Gas meter calibration
T,y Py+T36 factor
v .y std _'b .
m(Std) m‘ Pstd Tm Z_? 20
1,06 .
i 528°R D12+ 4, 'in.H) i
Ym(std) = (é_bi.'_o_;..CF)(W—T. T g)( SRo R 9) = 33.7 dsef



W R GRmcE, EnoREL, Se

RpeHovsE
Ruynm# 3
4/€/¢9
B. Moisture Content of Stack Gas
1. H20 collected in impingers in standard cubic feet

'Vwc(std) =K (Vf - Vi)

2. H20 coilected in Silica Gel in standard cubic feet

Vusg(std) = K (We - W)
3 . =
Vusg(std) = 0-04715 ft.3/gm. (_ 3.4 gm)= _ ./G  scf
3. Moisture Content of Stack Gas (ng)
. VWc(std) * szg(std)
Bws -

Vwc(std) * szg(std)f vm(std)

16S
(oS scf) + ( .Ié 5¢:f) ' :

O S S ST Y A ) RS A

C. Molecular Weight of Stack Gas (lelB-moie)
1. d (Dry Mo]ecu]ar Weight) = ¢ M, B

My

(48)_——%c0, + (32)__— 30, + (28) ~—FC0+ (28) _—N
2 O_18/1B-mole

2

2. Mg (Wet Molecular WEight) 3 ”d (I'Bﬁsl + 18 Bws

X
[}

s D20 (- o] -)+ 18(_. 91 ) =f.." 29.'7- 18/1B-mole
0.  Average Stack Gas Velocity
- TS ){['—}_35
VS = KpCp N AP
1

3 .

; 18/18-mole(in.H o (582 )R

V. = 85.48 ft./sec. | omore(in.H) 34 (562)
°R(1n HZO) (

-

in.iig) (29 18/18-mole

| ) [-._‘&.—5—]@1 HZO] -??LJ_ ft./sec Zq"(_’)




" WR GRACE, EmoREE, 5C

Bﬁamvss
: oo Purm 3
E. Average Stack Gas Volumetric Flow Rate ' </ &) €2
(-1‘ = (3600 sec/hr')(\-l Y(A_)(1-8 ) Tstd s
_s s’'s WS ‘Pstd Ts
- g o 528°R
Qg = (3600 sec/hr)( B/, /ft./sec)( f5BFt.2)(1- 01 ) —
_ ' 9.92in.Hg
22.02 in.Hg -
[ ] - /55 000 a/sc-%
582 °R / b

. F. Pollutant Mass Rate

M - .
PMR =|-—1 X Q
l:vm(std):l >

(L o443)gm ‘
PRM = X dsef/HR X

337 dscf "7 454gm/1B

1

= Q!‘fﬁ 1B/HR

G. % Isokinetic Variation {Intermediate Data)
TS vm(Std)Pstd 100 -’
O VA P T 4(60)(1-B, )

zl =

( 532 °R)( 33.7 dscf)(29'.'92.in.Hg-) (I-Oé)

( fe2)(__ 6 0 min.)( 3).1 ft./sec.)( 23 in.Hg)(528°R)—(.éO sec./min.)(l-.,ol')
2.49x00°% ' e

bo I - 98. b
EMMrs/dMS - (V ) 00,0 ‘i\"//
-rﬂéfd) Adse 4543""//b

= (,-0443% 70005»/&
237 decf 4"47'7/7‘5\

/ 0
~. , 0203 'j%dcc‘(;

!




NOZZLE CALLBRATION

WR GRACE

ENVOREE, [

. . . -

oaTe___ 2/ 70/ 79 CALIBRATED BY ‘\i.—\,‘ﬁ\

_NOZZLE Dl’ in. 02' in. D3, in. Dq, in. DS,.:.n
IDENTIFICATION
I 1 i . .
S~ Run® 25 | Lza9 | 246 | .2¥ | .25
g I
' w2 | 283 | 234 | 285 253 | 282
!, » -
Q- Ttz 252 282 | o=z g | L2352
where:
D = nozzle diameter measured on a different diameter, in.

Tolerance = measure within 0.001 in.

a D = maximum difference in any two measurements, in.
Tolerance = 0.004 in. )

. = average of D

Da‘_,g through DS'

1

51 -




CALIBRATION

DRY GAS METER & ORIFICE

BATE ,2_/|4/gg

: e
BAROMETRIC PRESSURE, P, -_?'.j.:.'__

weren sox no._RAC ~5124.3

DRY GAS METER NO.

in, Hg.
PSI S+d
Gas volume Gas volume
Orifice wet test ‘ dry gas Wat test Dry gas meter
mangmeter meter metar Meter | Iniet Qutlet | Averzge Tims
“gt::g an vd' w ‘di' ‘do' tdl e r
in. Hy0 Y-_-_“aoﬂSS w3 k[ °F | ° | F | min [ Y [ owe
352.003 7, | 11.3311 (940 | 74 = o |77 =
0.5 .35:&7.5f’€;@"7! D) 534° a4 _7 537°R| 5
354.405R | 13. 702 1 2., 74/ 7171
I.a 35 7. lz'rf ‘31_6'.?3'3 2 7ZQ‘R
. 357.Go2 16,908 ) 3.35 354 9 73 =
Rl 360.936 T-» 20.259 ) : —__|542°R
5.0 261403 20,705 2,940 95 | 75 |35 =
52158 § 3[P9.545 R 6'45°R
. 36%5.%0) 25,1032 4,264 AR_1 78
2.5 370.025?*’ 129,367 gg-s" V_
2.0 (370, 703133 70.3} |29, 905 2 4. 633 ol 1999 0= 5
275,289 i =3.%33) 550°R .
annge  0:990| 1. 9&
B Y N ) AH® T
AH AH Vw Py [ty + 460) 0.0317 AH tt, + 4601 8 7 2
e AH '
Vg Py +357) (¢, + 450) P, {t; + 463) Ve
1922 (098627 (X 537) 0.0317(0.5) F 534 (5) ]2 -
©.5 140 (39 20 =0.R0 |35 7e(557) Lz —1 _=1.95
- 122, . 0.0317(1, 0) [534(5) |2 =
.0 32 74!(2%23)(5‘34) 29,785 29,16 (53 5_7(_2'5_ 174
+334(.7 2916 - 0.0317(1. 5) = _
5 7354 (3 z7)r534. = 0.0\ 55 e (a o] = 113
2.0 6XA545), _ 0.0317(2 0) r534(z]| 12
0. I3\59 i tis) i) = 1.76
— 2.5 | ; -amn”lx—&%,l;‘f%;"’ B [EEe) 1 = .98
3. 4. 536(:985K29.16}{550) 0.0317(3.0JT 524 (5] 1~ —
° 4.633(29,33X534) =0.717 2.‘7./6;(5_.@0)_ 4.586 =&l

Y = Ratio of muneyofwnm meter to dry test meter.
AH@ = Orifice - pressure differsatis! that gives 0.75 cfm of sir 1 68F and 29.82 indus of mereury, in, HzO

2{("\F\‘ﬁ

098 £

- XYO’\N\'

£ 0.0 /
v

[+ 02

-
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CALIBRATION

DRY GAS METER & ORIFICE

DATE 9/2/33

METER BOX NO. P‘S-I Std’

BAROMETRIC PRESSURE, P, =_ 2T« 5 in. Hs. DRY GAS METER NO.
Gas volume Gas volume .
Orifien wet tast dry sas - Wat test Dry gas mater
manoater meter meter Meter | inlet Cutiet | Average Time
w@rting ’ Vw. le tw' tﬁ‘ “0' ‘dn ] ’
AH _
in. 4,0 el #° [ %F | % | °%F | min | Y | oHe
2.30. 103 z,o5"'r""'—;s'=""'7'?—""'-15 (75 =
2.033 ——-—?——{232.,;2. LG 4 s35%| 5 NA
Z32 . 70312, 169
- 2. 714 135,472\
2-35. 204-’3-*2-2
1.5 | 3-36Z 5y
2.0 | 3.840 [Z3L G’f’fl”?’
zdrz[../c:_? 4,39
24%. 30414.747 . _ : '
3.0 | #6530 SEmEmit vV ' v
' Avinge 2.2.4.5-_
Y AH®
an | _bH Ve Py Uty + 460) .0.037 AN ft, + 4600 8 2
136 AN/ :
* Vg (P, + 535 I, + 460) Py, +460) | V-
V' 0.5{0.0368|00es i ret- = 0,7902 N A
Z.714 ,
\ 1.0{0.0735\ 5 Tretrray = 09838
v 1.50.110 |35 = 0.9853
L 3.340(29,95) _
v 2.000.147 |55 5 ﬁ)) = 0.9824
) 1, 200 € 29,95) -—
‘' 2.5|0.184 ng‘ﬁ# = 0.9854
-y | 4. £31(29.95)
v 3.0]0.221 |[3Rooes 0. 78’51 v
Y = Ratio of sccuracy of wat test metss 10-dry test meter.
- AH@ = Orifice  pressure differamtial that gives 0.75 cim of air st 6°F and 23,82 inches of mereury, in. H,0.
. - , do
vy = i & 0:02 2 0.0077
- 'v . "’;‘ /.-‘ . -._l_
¢ A ad ol o Forss e b

i



CRITICAL ORFICE CALIBRATION

Date 7/7/3? R Pb = 29. Q4- in Hg
Meter oC DHEC _*:...L‘._L. Y = 1.0
Vepa = Vg = V) (Y ) (528/7)) (P, /29.92)
_ Y
K T Vsea 7 B
1. T, = I3 %= _532 %
T, =_73 °p = 1 °r
Ap= €78  in H,0
v.= Z.85] ef
LA - L= S 9,
. - O of ! i 35, cf |
Po = Z?o 74' - I:? /13.6 = 19'30 in Hg
8 = 5 min (648 > 1057 .
ced = (2.851 ety 1,0  y(s528/ 533 y( 2994 /29.092) 03
= 2182& Scf |
K, = (2.8265c6) (533 °»)2%,1( 2980 inug)( 5 minm]
= 0.4379 sce °r)*%/((in Hg) (min)] '
2. 'I'm= 53 °F=- 533 °R
T = 53 . %= 532 o
AP = ’c i in HZO
v, = 2,852 cf} ) £52. ,
i = 0 cf ¢
P, = 29.94 - ! 9 /13.6 = 29,8 0 in Hg
o = 5 min (054 —> (057
Vepg = ¢ 2.852 ey 1. 0 )(528/ 533 )¢ 27.5/4-/29.92)
= 21827 Scf
K, = (2.827 sce) (532 °x)Y2,1( 2930 inugyc B min)]

= 04380 scf {°R)l/2/[(in Hg) (min) ]




Tm = _73 OF = - 53 3 OR
=2 °F= Y °r
Ap = 78§ in H,0

cf

V= _2.848 ot } > 849
o) cf

27'£f4‘- 1.9 j3e= 29.80 in Hg

0 & min 00— {05

(2.848 cerc /. 0 y(s28y 533129 9429 .92

‘o
[]

<
il

std
K, = (2-823sce)( £22°%)22,1(29. 80 snugy( 5 minm]
= 0.4374 ccf £°R)1/2/[(in Hg) (min) )
Kavg = (K, + K, + K;)/3

(0.4379 + 0.4%80 + 0.4374 4, 5

0.43278 sef (°R)%/[(in Hg) (min)]




CALIBRATION USING EPA CRITICAL ORFICE PROCEDURE

DRY GAS METER & ORIFICE
DATE 5"{/ /.3:/ 89
BAROMETRIC PRESSURE, P, = 28: 58 in. s,

TEMPERATURE, T, = 79 _°F

59.00& ft
FINAL METER READING, CF bl. 587 ft

" INITIAL METER READING, CF,

in

METER 80X NO.__/ 343

3
3

CRITICAL ORFICE K = _O-<37 4
.SftB(OR);s(in I-Ig)"l(nn‘.n),-l

@ )9 _ i Hy

(by mercury manometer)

2.8 412

F

DRY GAS METER TEMPERATURE, T, = _ Q< OF} r =. B/ °F
avg

T =78 °

out

ORFICE AH = /./ in H,0

TIME,. 6 = 25 minutes

CALCULATIONS:
ced = ~Kbex9/JTb'

v

it

024378 #:> 0 *(in.He) " (mi) "] (2888 in-) S min)

Z., 723 Sft3

v = (CF. - CF) x (528/T ) (

) oR*

Py + AH / 13.6,
29.92

_(__2.8873 ££3) (526°R) (2 8B1n Hg + _f. [ in.H,0/13.6)

( S4] °r)(29.92 in Hg)

2.7/ set®

. _ _ 3
[ = VgV, = 2.723 ft

2.716 f3

= __/,0053



Thermometer Field Calibration

. Plant _}_/V r’\ I\_’] race— ' : Analyst ‘Zﬂ. V\ﬁ\/
City ENO Ve ¢ SC/ '

Location 6 5\‘? L\‘0U5 €_-
Date g /g /g?

Thermometer Thermometer © Test Thermometer Standard Thermomet
# Application Ambient Ambient

/ §7Lwc [L/ - L8 L8 °F

,v\e‘f'e/‘ (o é_;ar

Jd

4 woTer sof 68
-gw\U/w\;;e}’—.' A

O




1(91[%&7)

Date: 10/1/88 Thermocouple No.:
Ambient Temperature: 21‘5 °C'Baramétric pressurez_igalgg___" Hg
Calibrator: EQ P Reference: Mercury-in-glass:_ Fisher
| Other:
Reference Thermocouple
Reference b thermometer potentiometer _ .
point Source temperature, temperature, Difference,
No.2 (specify) : o - o o %
i Ce.- :
1 batin 21 . 3 Z ¢
boilin
2 e ated— 2 I 211 o
muots e :
3 fornace] G117 612 0.5
4 ” /071 10 &7 0.3
Date: 10/1/88_ ‘Thermocouple No.: 2’ (5'{'?6@
Ambient Temperature: _2%1-3 “C”Bé#ométric.pressure:.432;f£i___f Hg
Calibrator: Ed P Reference: Mercury-in-glass:_Fisher
Other:
Reference Thexmocouple
Reference b thermometer potentiometer e
point Source temperature, temperature, Difference,
No.@ (specify) % o N 0 %
1 e~ ; ,
1 bath 2z 3z 0
baifi :
2 wWakedd 210 Zi1y /N
m/ ?-f (e~ -7 ‘
3 fourwace. €17 ol 0.7
4 i) 107 ¢ 1065 0.3

. : Every 30°C (50°F) for each reference point‘
- c Type of Calibration system used

(Ref. temp: °C + 273) - (Test therm. temp. °C + 273)
) Ref. temp. °C + 273

Stack Temperature Sensor Calibration Data Sheet
Ir-14

x 100<1.5%
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Date: 10/1/88 "i‘hermocc’:upie No.:
Ambient Temperature: 21.5 °C "Bé:._'om‘et_-.ric pressure:_'gg_’.%-’__" Hg
calibrator:. E4d P Reference: Mercury-in-glass: Fisher
' Other:
Reference Thermocouple

Reference b thermormeter potentiometer c
peint Souxce temperature, temperature, Difference,
No.2 (specify) e ofF .~ $

e .
Z
1 é..'é-/'"‘ 32 S Z J
wate r— -
2 bath 9 4 7 0.2
3 “ /10 Y O, 2-
| Lo 4 ame%er 1)

Date: 10/1/88_ Thermocouple No.: 4- ( 4

Ambient Temperature:;__ 21-5 °C "Ba'\:;orn'etric‘pressure: -29'9_ " Hg -

Calibrator: Ed P Reference: Mercury-in-glass:_ Fisher

Other:
Reference Thermocouple ]

Reference s thermometer potentiometer e
point Source temperature, temperature, Difference,
No.2 (specify) e °F - = Y

| Water—
2 yath 9 4 73 9. 2~
3 “ /{0 /10 O

a
p Every 30°C (50°F) for each reference point
Type of Calibration system used
(Ref. temp: °C + 273) - (Test therm. temp. °C + 273)
. Ref. temp. °C + 273
Stack Temperature Sensor Calibration Data Sheet
II-14

x 100<1.5%
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Date: 10/1/88. Thermocouple No.:
Ambient Temperature: 21'5 °C Barometrlc pressure._igz_gé____" Hg
Calibrator: E4 P Reference: Mercury-in-glags: Fisher
Other:
Reference Thermocouple
Reference B thermometer potentiometer .
peint Source temperature, temperature, Difference,
No.2 (specify) L OF N ~ Y
JCQ/ e
! bLatihh 32— 3 4
| water” . :
2 both 14 173 J. 2~
3 ", 28 724 o
| | ¥ 6 ()C h‘er
Date: 10/1/88. Thermocouple No.: °70X
Ambient Temperature: 21.5 °C Barometr;c pressure._jﬁi_gé____“ Hg
Calibrator:- Ed P Reference: Me:cury-xn—glass:_EEEEEE;
Other:
Reference Thexrmocouple
Reference B thermometer potentiometer . c
point Source temperature, temperatqge, Difference,
No.2 (specify) W eF S~ )
al . ; '
) Ml | 204 z06 0,3
2 ' " Y AA | ZL—[; Z— g. !
3 Z 2% 3 0. |

284

b Every 30°C (50°F) for each r
Type of Calibration system u
+ 273)

(Ref, teqp °c

t .
Ref. temp. °C + 273

eference point
sed
{Test therm,

“C + 2

73)

X

100<1.5%

Stack Temperature Sensor Cal;bratzon Data Sheet

II-1l4
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BLANK ANALYTICAL DATA

Plant | Ffs‘ner‘ ‘AC.&-’:OYIQ ’H'-é

| Sample location Lab &Y-a de
Relative humidity |
Type of blank ac Eﬂ.L:O ne-
Liquid level at mark and container sealed m\’_e'-s
Density of blank (pa) 0.784 g/ml
Blank volume (Va) : 100. ml

Date and time of wt. 10/1 /88 10 AM Gross wt. (07___52_43?9
Date and time of wt. /0/’/33 .3 PM  Gross wt. b1. 5245ﬁg

Average gross wt. 67. 5244;19
Tare wt. ﬂ-_é_m ¥g

Weight of blank (ma) 0-000@)?(9

_ . (0. )y _ ‘
Ca = Vamﬁa = Top) (0.734) = 0.09 765 ng/g

_ Note: In no case shall a blank residue greater than (0.0l
mg/g) or 0.001% of the weight of blank used be subtracted
from the sample we;ght.

Remarks: bea L’e rr ‘ ’a”l

Signature of analyst 511 P
' ¢
Signature of reviewer /Mﬂ‘% Ud %ﬂknﬁ?




~RBalance name :Zl;z}@ &a-m &@g Number

Classification of standard weights

AMATYTICAL BATANCE CALIBRA'TION L'ORM

NES Class-S

100.0000 g

Malyst

10/1/88

Date £940g | 1.0000 g | 10.0000 g | 50.6000 ¢
2495.0 - | Bo.0 | 1000 | §J y&

ANATYTICAL BALANCE CALIBRATION FORM

‘Balance name }Lg&w H‘gg

Classification of standard weiqghts

Number

NBsS Class-35

Date

0.500 g

1.0000 g

10.0000 g

50.0000 g

100.0000 ¢

Analyst

10/1/38

0.4998

50.000%

[00 . 0004

A4

‘Quality Assurance Handbook MS-5.2




TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? v~ | yes no

Pitot tube openings damaged? __ yes (explain below) _ . ‘no

ap = 1.0 °(<10°), a, = 2.0 ° (<10°), By = R, O ° (<5°),
B, = 3.0 ° (<5°)

Y= 300 °I e= 2’0 °p A= 007 cm (in.)

Asiny= 6,047 cm (in.)‘; <032 cm (<1/8 in.),

z =
w=Aasing =0, 0 2] cm (in.); <.08 cm (<1/32 in.)

P, __ 5.%% cm (in.) Py _Q +8 cm (in.)

D, = 638 cm (in.)

Comments:’ 3_. ?Qofoe; s-\-'ﬁ\u(_sss ﬁt_L L'\.M._&__ ‘

Calibratipn. required? _ yes v~ __no

B
.

Quality Assurance Handbook M2-1.7



TYPE S PITOT TUBE INSPECTION DATA FORM

Pitot tﬁbé assembly level? ' .V// ~ yes : ' no

Pitot tube openings damaged? yes‘(explain below) v, no

ay = 10 o (c20°), ay= 10 °(<10%), By = L0 0 (<S°),
:Bz = 2.0 ° (<5°) .

) Yy = 20 °, .e..= 3:0 e, A= g ' cm (in_)

z = A siny = '03' “ cm (in.); <0.32 cm (<1/8 in.),
w=Asinge =04~ cm(in.); <.08 cm (<1/32 in.)

Pa . . 15 ' 8 cm (in.) Py, "4'77 . em (in.)

pp = 19T em nn) | :

_Comments:’ ) A".E‘/ 4 r"l?e ) 9""a:v\ 1555

st ce | [ iner—

_'Calibration- required? | . yes Vv ';_10

-
.

Quality Assurance Handbook M2-1.7
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TYPE § PITOT TUBE INSPECTION DATA FORM

Pitot tube assembly level? ‘/ ~ yes no

Pitot tube openings damaged? yes (explain below) v/ no
= 1.0 o (c10°), By = . _° (<5°),

e, = _2=20 ¢ (<10°),
B, = ° (<5°)

ye 10 o= 2.0 o p= T e )

a2

Z = A sin y = , 0L © Cm (}’,:f.); <0.32 cm (<1/8 in.),
Ww = A sin 6 = 0,03 cr (;'le.); <.08 cm (<1/32 in.)
2y ‘52' cm (jiA.) P 48 cm (Zn.)
Dt--'_'_ﬂ_‘a_cm'()?ﬁ.) | - .
Comments: .’ B '5-/ .FY‘QLQ_, ) '§+a'”\|q sS5
st e | | \we —"

Calibration.required? . yes __'_/_ no

-
.

Juality Assurance Handbook M2-1.7
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