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To the best of my knowledge, all applicable fleld and
analytical procedures comply with Florlda Department of
Environmental Regulation requirements and altl test data and plant

operating data are true and correct.

(s 8 Qe

ROBERT S. SHOLTES, PH.D., P.E.

-a5-&3
DATE
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1.0 INTRODUCTION

The Carollna Sollte Corporation owns and operates a |Ightwelght
aggregate productlion facility near the town of Aquadale, North
Carollna. This facllity consists of elght rotary kilns which are

used to produce |Ightweight aggregate from materlals mined on site.

On April 5 and 6, 1983, Sholtes & Koogler, Envlironmental
Consultants, Inc., (SKEC) of Galnesville, Florida conducted
measurements on the No. 5 kliin lnlef-and outlet for parflculﬁfe
matter, chlorldes, chromium and lead. The purpose of this testing
was to satisfy provisos 10 and 1t of permlit number 3225R4 [ssued on
February 10, 1983, by’ the North Carolina Department of. Natural
Resources and Communlty Developments. These provisos are related to
the combustion of |liquld waste In kilns 5-8 to provide the heat

necessary to produce the |Ightwelght aggregate.

Prier to the test date, the North Carollina Department of Natural
Resources and Communlty Development were notifled of the test
schedule. Mr. Yin-Pong Chang of this Department was at the plant

site to witness the plant operations and the testling procedures.
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2.0 PROCESS DESCRIPTION
The productlon of the 1lghtwelght aggregate consists of mining the
raw materlal, which Is a form of shale, crushing and slzing the

material and heating the materlal In a rotary kllin,

At the point of fuslon the carbon dloxide creates milllons of tiny
celis within the plastic mass expanding It and giving It the
lightwelght property. The materlal Is removed from the kiln,
cooled, crushed, slized and graded for shipment. The combustion
gases passing through the kiln suspend small particles which result

In particulate matter emissions from the process.
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3.0 SAMPLING LOCATIONS

The sampliing ports used for emisslion measurements on the dlscharge
stack were located 60 feet above the base of the stack and 30 feet
below the top of the stack. This Is equlivatent to 20 stack
dlameters from the polnt where the gases enter the stack and 9 stack
diameters from the exlt of the stack. |t was determlined that a
total of 12 sampting polnts would be used for the sampling and
veloclty traverses; six sampling polnts on each of the two
perpendlicular traverses. The location of the sampling ports and a
table of the sampling polnt IocafI;ns are In Figure 1 of thls

‘report.

The sampling at the Inlet of‘fhe alr pollutlon control system was
conducted In two separate ducts with four samp{Ing ports located [n
the 21-Inch face of each of these ducts. The ports were [ess than
one dlameter upstream and downstream from a flow disturbance. For
testing, 48 sampling points were used; 24 sampling polnts In each of
the two ducts. The location of these sampling ports and sampiing

polnts are shown In Flgure 2 of thls report.
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SECTION A-A e

I-.-l}‘-'-

—O—

Point Distance From u
Stack Wall '

1.6 inches
5.4 inches
10.7 inches “ =
25.7 inches
31.1 inches
34.9 inches

-l

Ch QN BN —

56

FIGURE 1 —_— -
NO. 5 KILN QUTLET

CAROL INA SOL ITE CORPORAT!ON
AQUADALE, NORTH CAROL INA
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305 |

INSULATION

SECTION A -A

IMSULATION

CAROL INA SOL ITE CORPORATION
AQUADALE, 'NORTH CAROL INA

EIGURE 2
NO. 5 KILN INLET
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4.0 SAMPLING AND ANALYT{CAL PROCEDURES

The methods for sampling at both the iInlet and the cutlet were as
published In 40 CFR 60, Appendix A, Code of Federal Regulations.
The sampling and veloclty traverses were determined In aécordaﬁce
with Method 1B and the determination of the stack gas flqw'rafe was
In accordance with Method 2. The stack gas temperature wes measured
with a Iron-constantan thermocouple and the barometric pressure was
ocbtalned from the Aquadale alrport. The stack gas denslity for
determining the gas flow rate, was determined by Method; 3. fhe
emission measurements were conducted In accordance with Method 5
with one slight varlation. There was a fleklble connectlion between
the fllter and the fIrst Impinger. This modliflcation has been
agreed to prlor by the DNR personnel prlor to the test. Testing for
all pollutants consisted of three sets of simultaneous fesjs at the
Inlet and the outlet of the control system. Particulate matter
concentrations were determined from the welght of material éollecfed
on fﬁe filter and that removed from the probe by the acetone probe
wash, Cadmium and lead concentrations were determined In _the
partlculate matter sample using atomic absorption for the heavy
metals analyses. The chlorides were collected In the Implngers of
the sampling traln In a solution of 0.1 normal sodium hydroxlde,

The Impinger solution was analyzed by the Argentometric Method.

ssauesskooaier




I+ should be noted that run 3 on the Inlet was compromlsed due to

darkness and overheating conditions. The suction |ine from the

probe was melted down at least two times. Due to darkness and In

the Interest of safety, the run was terminated after completing

approximately two thirds of the run.
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5.0 SUMMARY OF RESULTS

Summarized results of the emisslion measurements conducted on April 5
and 6, 1983 are presented In Tables 1-4 of thls report. These
tables summarize the results of test runs 3-5. Test runs 1 and 2

were used to balance the operating parameters of the No. 5 klln.

The particulate matter concentration at the Inlet of the poliution
control system averaged 3.6859 gralns per standard cubic foot and at
the outlet averaged 0.0631 grains per standard cubic foot; resulting
In an overall control efflclency o}. 98.2 percent, The confrgl
efficlency for chromium was 91.9 percent, for lead-87.6 percent and
for chloride-78.4 percent., These data are summarized In Tables 3
and 4 of this report., All control efficlencles were calculated from
concentration data rather than from source data because of the
uncertalnity Involved In measuring alir flow rates at the Inlet to

the control system.

The mass emisslon rate of materials from the No. 5 klln stack were
3.19 pounds per hour of particulate matter, 0.01 pounds per hour of
chromium, 0.003 poounds per hour of lead and 3.56 pounds per hourof

chlorlde.
Included In the Appendix of this report are all field and analytfical

data sheets, nomenclature sheets, a |ist of sample calculatlions, all

necessary callbrations and a list of proJect participants.
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JABLE 4
PERCENT POLLUTANT REMOVAL

CAROL INA SOLITE CORPORAT [ON
AQUADALE, NORTH CAROLINA

NO. 5 KILN
CHROM UM LEAD CHLORIDE PARTICULATE MATTER
-,
Run 3 90.9 80.4 VOID 96.8
Run 4 92.0 89.7 76.9 98.7
Run 5 92.8 92.8 79.8 99.0 .
\\
Average 91.9 87.6 78.4 98.2
12
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P8 -
PS -
As -
AS'-
NPTS -

TSTD

xj
O I T T T T B T R

STP

YWy -

VSTPD
VT

FDA
MO
MS
GS
EA

Qs

QsToP
PISO

ESTP

Ey2 -
€50 -
EM -

SOURCE SAMPLING NOMENCLATURE SKEET

Barometric pressure, inches Hg

Stack pressure, inches Hg

Stack area, sq. ft.

Effective area of positive stack gas flow, sq. ft.

Number of traverse points where the pitot velocity head was
greater than zero

Standard temperature, °R

Stack temperature, °R

Meter temperature, °R
Average square root of velocity head, ./inches H20

Average meter orifice pressure differential, inches H20
Sampling nozzle area, square feet

S-type pitot tube correction factor '

Recorded meter volume sample, cubic feet (meter conditions)

Condensate and silica gel increase in 1mpi??ers. milliliters

Pressure at the dry test meter orifice, B+ A inches Hq
3.6

Standard conditions

----------- D N G S ey A gy g S S g e Sk A WS SR OR

Converstion of condensate in milliliters to water vapor in
cubic feet (STP)

"Yolume sampled, cubic feet (STP)

Total water vapor volume and dry gas volume sampled, cubfc feet (STP)
Moisture fractfon of stack gas

Dry gas fraction
Molecular weight of stack gas, 1bs/Ib-mole (dry conditions)

Molecular weight of stack gas, 1bs/1b-mole (stack conditions)
Specific gravity of stack gas, referred to air

Excess air, %
Average square root of velocity head times stack temperature

Stack gas velocity, feet per minute

Stack gas flow rate, cubic feet per minute {stack conditions)
Stack gas flow rate, cubic feet per minute {dry conditions)
Stack gas flow rate, cubic feet per minute (STP)

Percent fsokinetic volume sampled (method described in
Federal Register)

Particulate concentration at standard and dry conditions,
grains/scf

ESTP corrected to 12% C02, grains/scf

ESTP corrected to 50% excess Air, grains/scf

Mass Emission Rate, 1bs/hr

Stack Gas Saturated

sHautes Sk oocier




EQUATIONS FOR CALCULATING PARTICULATE EMISSIONS

VWV = 0.0000893(TSTD)(VC)
VSTPD = (VM)(PB *T:FE TSTI:')(2——73—2-)
VT = (VWV) + (VSTPD)
W (VV)E(VT)
FDA = (1.0) - (W)
FMOIST = Assumed moisture fraction
MD = (0.44 x % COp) + (0.32 x % 0p) + (0.28 x % Np) + (0.28 x % CO)
MS = (MD x FDA) + (18 x W)
65 = (M) + (28.99)
eA = [(100) x (2 0p - 590 & [(0.266 x % 1) - (x 02-1221]
U = 4,008(cPIH /(i) B2 (fg)
Qs = (U) x (As)
QD = (QS) x (FDA)
QSTPD = TSTD(QD)(PS) -+ [15(29.92)]
PISO = [(0.00267 x VC x TS) + (P, x TS x WM = TH)] <= [(Time x U x PS x AN)]

ESTP = ,15.43 grains

( gram ) (Y)
VSTPD

Ey2 = (ESTP 12‘
C02

ES0 « (ESTP) (100 + EA)
150

)

EM = (ESTP) (QSTPD) (60 Min) (;_—"‘Fooo grains
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SHOLTES AND KOOGLER ENVIRONMENTAL CONSLILTANTE

Source Sampling Calculations

—— i o o\ L -k St A Y = = = o . o e o+ T S W T T T Y . o Ty P e o o Ll ALk o o i e L e e A L T " e e ke S T B oy 4t e i e T Ty e . o e S

Flant: N, CAROQLINA ZOLITE AQUADALE. N.C. Date: 4-5-203
Stackr NO. 5 EILN INLET Run 2 from 1797 -1%940
Weather canditions: QVERCAST LR I NH o Fe= 20,24 In.He
As= 7 Sa.Ft. TSR
e 2REAC RIS AkEmesnach TR An= 0.00020%2 Sa.Ft. Cp= Q.24
Vm= 17.40% cf Ve= 3% ml Teatal time: 42.2 Minutes
_____ q"......._.__...._._.._____...__.____.._.___.....__.__.___.._...._.__._...._..____...._.__.._.___....._....___._.__.___......_.....___.‘___._..,_____.__._

1. Volume Water Varor 1.2537 SCF
2. Gas Valume Zampled — STPO 19,3233 SCFD
2. Tatal Valume 21.22 SCF
4, Moisture in Stack Gas — Volume Fraction Q037
S. Drv Stack Gas - Volume Fraction 0.212
H. Malecular Weisht of Stack Gas - Lrv Basis 29
7. Malecular Weight of Stack Gas — Stack Conditions b I 0
. Specific Gravitw of Stack Gaz Relative to Ailr Q.97
?. Ewxcess Air - Fercent
10, Averase Stack Velacitr 1422.4 FPM
11, Averase Stack Gas Flow Rate LOOOG © ACFM A ful”
12, Actual Stack Gas Flow Rate Drv /?13?__(Fmﬂ\\
13, 3=tack Gas Flow Rate STRD (4174 SCFMD
14. Fercent Isakinetic 10z, 4

Probe Wash 1507.70 M= 1.1%279 Gr/SCF 42,95 Lbs/Hr

Filter 2104,10 Ma 1.4717 Gr/3ZCF 59.24 L.bs/Hr

Tatals I4611.80 Me 2,264 Gr/SCF 102,32 Lbks/Hr
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SHOLTES AND KOOGLER ENVIRCONMENTAL CONSULTANTS

Zource Sampling Calculations
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FPlant: N, CAROLINA S0LLITE ARVADALE, N.C. Date: 4-5-323
Stacks NO, S KILN QUTLET Run 2 from 1804£-1%40
Weather conditicons: CLOUDY Fb= Z0.24 In.Hs Fe= 20.25 In.Hs

As= 7.27 Sa.Ft. T s = <xForZeagcir Tm= /=« . F
H="0.277 In.HZ0  Del WS %dechies  An= n/‘mi Ft
Vm= &0.324 of Vo= 101.% ml Total time: 7Pwiinutes

ik v P o Ty 7 o= o o i P Ao o b e o o o o o T A ot o T T i S B T —— T o S S " Ty o o oy o o e AR . b e S B e T S Tk bl S S A T Th T i T ey e e

1. Volume Water Varar 4,721 SCF

2., GHas Volume Samepled — STFRD 1,372 SCFD

2. Tatal Volume LL,15Y SICF

4, Moisture in Stack Gas — Volume Fraction 0.072 )

S. Drvy Stack Gas - Volume Fractian 0,725

L., Malecuylar Weisht of Stack Gas — Lrv Basis ol

7. Malecular Weight of Stack Gas — SZtack Cenditians 28,21

2. SpPecific Gravity of Stack Gas Relative to Air Q.97

2. Excess Air - Fercent .

10, Averagse Ztack Velocity #3233 FFM

i1. Average 5Stack Gas Flow Rate 714( ACFM

1Z. Actual Stack Gas Flow Rate Dry &LLZ0 CFMD

12, Stack Gas Flow Rate STRDO , . ﬁ*“? SCFMO

14. FPercent Isakinetic @5.2 ¥
FPrabe Wash 256020 Mg O,0642 Gr/3S0F 2.4%2 Lbs/Hr
Filter i12.70 Ma 0.,0223 Gr/5CF 1.51 Lbs/Hr

Tatals BETLF0O Mo Q. 0326 Gr/SCF 4,24 Lbs/Hr




SHOLTES AND EOOGLER ENVIRONMENTAL CONZULTANTS

Source Sameling Caleulations

Flant: N. CAROLINA SOLITE AQUADALE. N.C. ODate: 4-—L£-53

Stack: NO. 5 EILN INLET Rurn 4 fram O0912~1127

Weather cmnditions=-QV§HDABT Fh= 30,02 In.Ha Fa= 20,02 In.Hs
As= 7 Sa.Ft. = = . oG eT=hew: [

H=_0.,261 In.HzO D {0 o a=Fre-iig) An=s 0.0010%4 Sa.Ft. Cr= 0,24
SVm= 49,574 2 Vo= 125805 To ¢ Tmmkr— T s
= 4 _;:;+ 1 ml tal time

1. Valume Water Varar ' . 711 SCF
2. fGas Valume Sampled — STFD 42,415 ESCFD
I, Total Valume 55, 32&  SCF
4, Maoisture in Stack Gas — Volume Fraction 0.107

S. Drv Stack Gas - Volume Fraction O, E8eR

L. Molecular Weisht of Stack SGas - Orv Basis el

7. Molecular Weisht of Stack Gas - Stack Conpditiaons ey =

. Specific Gravity of Stack Gas Relative to Aidr Q. T

2. Ewmcess Air — Fercent

2.5 FFM

= ACFM

2 CFMD

1 =oFMO D
7 %

Averase TZtack Veloocity i
Averase Stack Gas Flow Rate >
Actual Stack Gas Flow Rate Drv o

=

——
| S e
.

-

b

H._
Bk
- - - L]

Stack Gas Flow Rate STRD
Fercent Isakinmetic

Jfﬂ

Frobe Wash 9%77.10 Ma 2010932 Gr/ES0F D7 25 Lbhs/Hr
Filter 2R84, 70 Ms Q,29%4L Gr/2CF 22.14 Lbs/Hr
Tatals FFPPPFP Ma 4. 002% Gr/SCF 125,40 ths/Hr




SHOLTE= AND KOOGLER ENVIRONMENTAL CONSULTANTS

Source Sampling Calculations
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Flant: N, CARCOLINA S2LITE AQUADALE. N.C. Date: 4-4~-232
Stack: NO. S KILN COUTLET Rurn. 4 from Q905S-1022
Weather conditionss CLOUDY RAIN Fob= 20.08 In.H= Fs= 20.0% In.Hg

As= 7.27 Sa.Ft. T & Snbebdeii-bmnl T i difbipidiSa i
H= ©.251 InsHZO Dl | et e P 0= O, Q01042 Sa.Ft. Cr= 0.34
CVihiE 54, 108 of ) VeseomesSmHE  Total time:-Z@sMinutes

1. Volume Water Vapor 4,545 SCF
2. Has Valume Sampled — 'STRPD S4.4602 SCFD
2. Total Volume 59,153 SLF
4, Maisture in Stack Gas — Valume Fraction Q.077
S [irv Stack Gas - Vaolume Fraction Q.92
tHe Malecular Weisht of Stack Gas — Drev Basis 29
7. Malecular Weight of Stack Gas — Stack Conditicons 2E.15
Z. SPecific Gravity of Stack Gas Relative to Alrp Q.97
Y. Emcess Air — Percent
10.  Averase Stack Velacity ov1.7 FPM
11 Average Stack Gas Flaw Rate AH42T ACFM
1z Actual Stack Gas Flow Rate [irv SwZ4  CFMO
12, =Stack Gas Flow Rate STFD 2509 SCFMD
14. PFPercent Isakinetic _ oh %
Frobe Wash 106.00 Mg O,029% Gr/=CF 1.41 Lbs/Hr
Filter S3.70 Mg 0,0237 Gr/SCF 1.12 Lbs/Hr
Tatals 13%.70 M= 0.0526 Gr/50F 2.53 Lbs/Hr




SHOLTES AND KOOSLER ENVIRONMENTAL CONISULTANTS

Source Sampling Caleoulations

Flant: N. CAROLINA SOUITE  ARUADRALE. N.C. Date: 4-4&-0
7

Stacks:s NO, 5

As= 7 Sq.Ft.

H= 0,

e
FILN INLET Runm S from 122%-1432
Weather conditions: QVERCAST Fh= GQuebiseschinddae 5=

To= Yipilafrily Tm= <Ntk

,Eﬁé\IQLHED DNel gz In. HZ0 An= 0. 0010%4 Sq9,.Ft.
Vm=. 53, 79 EF§ Vo= 12%.2 m) Total time! Sehiabldaxeiess

——

. Average

Excess Air — FPercent

1. Vaolume Water Varor b TDb
2. Gas Volume Zameled - ZTFD 51,23
2. Total Valome SE. 43
4. Moisture in Stack Gas — Volume Fraction L s
%. DOrvy Stack Gas — Volume Fraction 0. aes
Hf. Molecular Weisht of 3Stack Gas - Drv Basis =

7. Molecular Weight of Stack Gas — Stack Capnditions =27.77
2. Specific SGravity of Stack Gas Relative to Air 0.
n;'.
10
11.

-
I

-
-

Average
Actual

Frobe Wash FPFFFFF Ma 4 0774 Ge/SCF 127

Filter

Stack Velocity 1404. 4
Stack Gas Flow Rate =i
Stack Gas Flow Rate Drvw
13, Stack Gas Flow Rate STPD
Fercent Isokinetic LB

- —m——

A

*. A7 Lbs/Hr

F12.00 Mo 0.0%43 Gre/SCF 300 Lis/Hr

F L

Tatals FFFFPFP Mo 4.171% Gr/SCF 122,67 Lhs/Hr

*

ACFM
ZFEMD

%

ave = 97

-

(37 05 T EEEMDS

1.5

b




SHOLTES AND KOOGLER ENVIRONMENTAL CONSULTANTSE

Source SamPline Calcalations

Flant: M. CARDLINA =0LITE AQMJADALE, N.C. Datet: 4-4H—203
Stack: NO. 9 KILN OQUTLET Run S from 1201-143Z24
Weather coanditionszy CLOLIDY RAIN Pbh= 20,02 In,Hs Fa= 20
As= 7.27 Sa.Ft.  Ts= gty Tm= Oy

L0% In,Ha

H= Q.23 TrsH20 Oel }w HZ0 An= 0.001042 Sq.Ft. Zp= 0,24
UmE S4.7%52 of ) Vor Jigaiesec—Total time: digiimers=
N T :
i. Volume Water Varor 24548 SCF
Z. Gas VYelume Sampled — ZTFD : S52.702  SCFD
3. Total Volume 97.1346%  SCF
4, Maoisture in Stack Gas — Volume Fraction 0. Q&%
T Drv Stack Gas - Volume Fraction Q.74+
&Ly Molecutar Weight of Stack Gas — Dirv Rasis =29
7. Malecular Weiaht of Stack Gas — Stagk Conditions 2oL 34
2. Specific Gravity of Stack Gas Relative to Air 0,.9&
. Excess Air - Percent
10. Averase Stack Velacity o274 FFPM
t1. Average 5tack Gas Flow Rate &334 ACFM 200 et
1z fotual Stack Gas Flow Rate DOew =72 CFMD
3. Stack Gas Flow Rate STRD . SA3%  SCFMO
14. Fercent Isckinetic wl.0% %
Frobe Wash 72.20 Ma Q.Q207 Gp/Z0F 1.01 Lbs/Hr
Filter 72,00 Ma O.0224 Gr/5CF 1.0% Lbs/Hr

Totals 150,20 Ma 0.04821 Gr/5CF Z2.11 Lbs/Hr




Enter restart point or RETURN to end: a7

a7) Run number: 3

q2) Time bheoin: 1797

a%) Time enid: 1740

q10) Epnter averanes ftor?  Stack Vels Diff. Actual, Stack Teme, Meter Tems
LOS 306 708046 7404

O 00 O.306 T0S A TALL

all) Enter: Total sampling times Barometric pressure: Staclk pressure
AL D 30,24 20,249

A2, 20,24 20,24

a12) Enter: .tauh.acwah,Nu::I
7 .05z W77 QO3 LA Lngg

7 0.2052 277,005 J”? RO

Haz the tab wark been completed? (w/n)

Enter Secrubber weiahts in milligrams

s07.7 210401

1507.7 210401 000

dia.» Final meter, Init. meter. Darnd veal.tml)

.r.’r‘




Enter restart point or RETLRN to end: a5

q5) Date sampled: 4—4-33

a4) Weather conditions:

OVERCAZST

17) Run number: 4

) Time begin: 0912

%) Time end: 1127

q1@) Enter averases for?  Stack Vel, Diff. Actual, Stack Temp, Meter Temp
LO8E PSR 721.1 7ELE

G.042 Q%550 7%1,1 73,3

211) Enter: Total samplins time. Barametric pressure. Stack pressur

DEOD0, 08 20,08

A 20,02 20,08

alZ) Enters: Stack area. Neozzle dia.. Finmal meters Inmit. meter, Cond vall. (ml)
7 .44 102&,.776 RT77.2 12505

7 0,44 102K 774 7702 12505

Has the lab work been completed? (v/nm)

Enter Serubber weiahts in millisrams

29771

dw77.1

m

7 OO0
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Enter restart point or RETURN to end: a7

a7) Run number: S

a8) Time heaint 1229

) Time end: 1432

qi0) Enter averazes far: Stack Vel. Diff. Actual. Stack Temp, Meter Temp
L0071 1,082

79L.7 =32

o

G.071 1,02 791,.7 22.4
211) Enter: Total sampling time., Baromeétric pressure, Stack pressure
S 200 30,08

DA OI0.08 30,08

41%) Enter: Stack area. Nogzzl dia., Final meter, Init. meter, Cond val.(ml)
3

zxle
7 .84 31,091 27,102 132%9.2

7 0.44 21,091 27,102 1av.2

Has the lab work been completed? (w/n)

Enter Scrubber weiehts in milligrams

137455, 32 215
13742,.2 212 0 OO




SHOLTES AND FOOGLER ENVIRONMENTAL CONSULTANTS

Source Samerlina Caleultatians

Flant: N, CAROLINA SOLITE  AQUADALE, N.C. Date: 4-5-23

Stacks:s NO. 5 EILN INLET Run L fraom 1021-120%

Weather conditions: OVERCAST Pbh= 20.24 In.Hs Fe= 20.22 In.Hs
As= 7 Sg.Ft. Te= &72.5 Dea. F Tm= 73.% Dew. F

H= 0.32 In.HMZ0 Del KM= 0,53 In.H2Q An= 0,.000352 =q.Ft. Cp= 0.24
Vm= Z7.4£75 cf Vo= 5202 ml Toatal times: & Minutes

1. Valume Water Vapor 2504 SCF
2. Gas Valume Sameled — STFD 27.354  BCFD
N Tetal Volume R P O SOF
4. Moisture in Stack Gas ~ Volume Fraction 0. 04&3

%, bDry Stack Gas — Volume Fraction 0,93

He HMoalecular Weiasht of Stack Gas —~ Orv Basis 29

7. Molecular Weiaht of Stack Gas - Stack Conditions 25,21

. Specific Gravity of Stack Gas Relative to Ailr T

. Excess Alr — Fercent

S20.4 FFM
ACFM
CFMD

SICFMD

v

Average Ttack Velocity

11. Average Stack Gas Flow Rate
12, Actual Stack Gas Flow Rate Dy
12, Stack Gas Flow Rate =TRD

14, Ferecent Iscokinetic

H
o
»

1] e r_|
L0 D0 LN

J - -
~ RN L
- L3 =]

"~

LB189 Gr/sS0F 144, Lbs/Hr
2231 Gr/zCF a5, Lbs/Hr
27400 G /3CF 200,32 Lbs/Hr

Probe Wash SER6Z.320 Mg
Filter 1z
Tatals 7

%)
U R

o

RO

.

b

P

=

1]
ta kD
X
tED

31,30 Ma




Ernter restart pPoint or RETURN to end: a%

9%) Date sameled: 4-4-323

abt) Weather conditions: CLOUDY RAIN

87 Rum numbari 4

aft) Time besint OVOG

%) Time end: 1022

qi) Enter averases fort Stack Vel, Diff. Actual, Stack Temp, Meter Temp
LOAZ 1,664 11603 &30

O.08% 1.464 11408 42,1

a11) Enter: Total samelins time, Barometric Pressupre, Stack pr
72 30,08 30,0%

72 20,03 20,0%

ql1Z) Enter: Stack area, Nozzle dia.. Final meter, Init. meter, Cond vol.(ml)
7.27 437 442,108 408 PL.D

7,27 0,437 442,108 408 RAD

Has the lab wark been completed? (w/n) v

Enter Scrubber weights in milliarams

sSsure

1]

106 32,9 O 0 0




Enter restart.point ar RETURN tco end: a7

A7) Run number: 5

a3) Time hegin: 1301

97) Time end: 14324

310) Enter averases for: Stack Vel, Diff. Actual, Stack Temps Meter Teme
LOGZ 1, k4G 97, 82,40

0,063 1,664 97,5 22,4 _

all) Enter: Total sampline time, Barometric epressure, Stack epressure
72 20,02 20,09

72 20,08 30,07

tack area: Nazzle dia.. Final meter, Init. meter. Cond vel.(ml)
7.27 JAR7 S21.422 Q6667 F7.S

727 0,437 S21.422 446,467 7.5

Has the lab wark been campleted? {(v/n) v

Enter Serubber welieghts in milltigrams

7
27200 00




FIELD AND LAB DATA SHEETS

sHoLTEs S ooaLer
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SHOLTES & KOOGLER, ENVIRONMENTAL CONSULTANTS

Date H-¢< g3

PARTICULATE LAB DATA SHEET

Container No.

Total Volume (ml)

Aliquot Evaporated (ml)

Final Weight (g)

Tare Weight (g)

Gross Weight Gained {g)
Average Blank (9)

,Net Weight (g)

Aliquot Factor

Total Net Weight (mg)

Container No.

Filter No..

Final Weight (g)

Tare Weight (g)

Gross Weight Gained (g)

Average Blank

Total Net Weight (mg)

OUTLET

Project No. A). CAROLIVA SOLITE

PRoBE WAsH

Run 3 Run 4 Run 5~ Blank
SK-1 s¥-2¢ Sk~ 3% SK~/8
240 250 240 /00
270 . _aso Y0 (02
93,0397 93953 992010 43. 7134

-92. 783 -23.8¢m» -94./1287 -93.7/9%
_aSLa  _low 46743 _.000¢
x_/.0 x_[.0 x _J.O x /. O
2862  _joeo 1.3 = _0.b
3F L3 3
13 TAY 74 -
.Sl 8% /2 -
Yo}  -.4dog7 -LH4p322 -
o127 0839 L0780

Balance Check
0 ﬂ_&_ﬂ’ 509 Sa_cazo}ﬁ?
10 10, 0000& 1008 )00. ppoo 1Y

0.59 0, Soop ¥

Analyzed by: 625557

sHoutes e ooGLer




Balange Check
0 +

509 50, co0o M

SHOLTES & KOOGLER, ENVIRONMENTAL CONSULTANTS

Date 4$-£-92

PARTICULATE LAB DATA SHEET

TnLET

Project No. N . CAPLOL /WA SDCITE

Container No.

Total Volume (ml)

Aliquot Evaporated (ml)

Final Weight (g)

Tare Weight (g)

Gross Weight Gatined (g)
Average Blank (g)

Net Weight (g)

Aliquot Factor

Total Net Weight (mg)

Container No.

Filter No.

Final Weight (g)

Tare Weight (g)

Gross Weight Gained (g)
Average Blank

Total Net Weight {mgq)

PROBE WASH

Analyzed by:fgz;&ﬁ

Rinz  Runy Run S Blank
SK-47 SK~10 sk-43 sk-4|
240 A50 24,0 0o
240 S0 260 - {00
92,9058 94.05% Ay 38478

-92.300s -F4.073% -94.1995 -43.8¢75
[.5077  4.977/ (3. 7483 L0003
x_1.D x [|.O x _[.o x /.0
1,502.7 g;izz_d_ 3743 _o0.3
Ruow 3 Puw S

/;c. + ch.) 3¢
_Lél__ 223 124 /235
2,5)59 3.08m b 3% 13

AT A /A 1) SR}
2.J04] Dbl 17 ,3(3D
- + 2 -
M éjz’=? 1 3180

109 10.0000 B 1009 1000000 JY

&59Q.SOQOX§M

j' NOTE ! EYCESS 3SAMPLE Buitbvr”
- oM FILTEL wWAS PLACCH v wiTH

PRoBE wASH,
sHOLTEs SJCKOOGLER




April 21, 1983

../ File: 107-80-17

Sholtes & Koogler
Environmental Consul tants
1213 N.W. H6th Street
Gainesville, Florida 32601

Attention: Mr. George Allen

RESULTS OF ANALYSIS

Samples received: 4/13/83

Chloride
Lab 10 No.: Sample Designation (mg/1)
€4158 " Blank (0.1N KaOH) 2.7
—LA59— —Impinger—Rum 3, InTET" 106 O
C4160 ' _ Impingef Run 3, Outlet 462’/_\
C4161 Impinger Run 4, Inlet \._/19‘_6—6 ‘
c4162 Impinger Run 4, Qutlet ?2/_\
C4163 Impinger Run 5, Inlet 2401
C4164 Impinger Run 5, Qutlet 890

Y oSt Dy Lo Lot

Katherine M. White for
Jennet K. Buri
Associate Chemist

/mgm

Breedlove Associates Inc.

Environmental Consultants

618 Northwest 13th Avenue/Gainesville, Florida 32601 /{904) 377-5830




Sholtes & Koogler
Environmental Consultants
. 1213 N.W. 6th Street
Gainesville, Florida 32601

Attention:

Mr. George Allen

April 21, 1983

File:

107-80-17

RESULTS OF ANALYSIS

Samples received: 4/13/83

Total Tot;1
Sample Chromi um Lead
Lab ID No. Designation (ug) (ng) -
C4165 Run 3, Inlet 6614 434
C4166 Run 3, Out]et 1917 274
C4167 Run 4, Inlet 6614 1713
4168 Run 4, Outlet 588 , 202
. _,.-—-.\ .
C4169 Run 5, Inlet § 5346 1261
C4170 Run 5, OQutlet 402 101
c4171 Blank filter 2.2 6.0
L U L
therine M. White for
Jennet K. Buri
Associate Chemist
/mgm

Breedlove Associates lnc.

Environmental Consultants

618 Northwest 13th Avenue/Gainesville, Florida 32601 /(904) 377-5830
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CALIBRATIONS AND PROJECT PARTICIPANTS
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SHOLTES & KOOGLER
ENV IRONMENTAL CONSULTANTS, I[NC.

SOURCE SAMPL ING EQUIPMENT

S.K.E.C. Meter Box

Equipment used In Source Sampling is either manufactured by
or assembied by SKEC. The guldellnes followed are A.P.T.D.
0581, Detalls of Isokinetic Source Sampling Equipment, and
A.P.T.D. 0576, Malntenance, Callbration and Operation of
Isokinetic Source Sampling Equipment.
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IVozzle # |

P
<

’ NOZZLE CALIBRATION

// 7
_ Nozzle /4

Date 4/~5-’57

Measurement No.

Inside Diameter (inches)

1 Y77
: 441
3 447
Average 42 4/9Q¢‘
P

Area of Nozzle

Nozz]e

Calibrated by: ‘22214/

X-section

w.do L,




/\/o 22/{ #l

NOZZLE CALIBRATION

~ Nozzle éaé;;(

Date_ 4-5-57

Measurement -No. Inside Diameter (inches)
1 Izl
2 324
3 7/
Average 03043
Ft?

Area of Nozzle

Calibrated by:

Nozzle X-section

s PTI

Rl




/\_/021/\'1 #3

NOZZLE CALIBRATION

~ Nozzle %/ ' Date L)- 5-53
Measurement No, Inside Diameter (inches)
| 2254
2 ﬁr::l ;)9
3 0254

Average 2. 25 %

Area of Nozzle Ft

Calibrated by: ?C?Coa/

Hozzle X-section




# 7

NOZZLE CALIBRATION

Nozzle. ‘D/I b - Date “4-5-83

Measurement No. Inside Diameter (inches)

1 .30 .

. &

2 vl :

-
3 s 307 T
Average . '507

Area of Nozile o th

Calibrated by:

Mozzle X-section

CLvy Trcdlw‘\r\r‘. .




A O

NOZZLE CALIBRATION

Nozzie q/lb : Date H-5-873
Measurement No. Inside Diameter {inches)
1 E g
2 437
3 437
Average ’ 437
Areé of Nozzle th

Calibrated by: W‘

Nozzle X-section

1wy 1L "d[!ﬂ'v'\(“q [da N




METER ORIFICE CHECK

Meter Box No. M-/ a Ha of Box _/, /¢
Date G-5~-57

Time for 10 ft3 = Z Z min. ZQ sec,
10 = ZiQ total minutes = &,7&@2 4 Hay

Th, - W05 x w0 1025 %

RO

Signature

Procedure: Set flow rate of meter box at AHa of meter.box--measure

the amotnt of time required to sample 10.00 ft3.

Note: If answer is within 5 percent meter is o.k. If not, recalibrate meter.

sHaues sk vooaLer




METER ORIFICE CHECK

Meter Box No. ;‘“'-_9\_ A Ha of Box /.55
Date L{-{S—-S} | 30.00
Time for 10 ft3 = /3 min. A3~  sec.
10 + (3.7 total minutes = 0. 748 & Hay
%77{22 = [i00&7 x 100 = [00.27
Wi
Signature

Procedure: Set ﬂow rate of meter box at AHa of meter box--measure

the amount of time required to sample 10.00 ft3.

Note: If answer is within 5 percent meter is o.k. If not, recalibrate meter.

S{JJEQQ(5C(XQEQ




' J00 FT. uMBILIcAL CoRD

SHOLTES & KOOGLER
ENVIRONMENTAL CONSULTANTS, INC.

{ THERMOCOUPLE CAL IBRATIONS
| Read Out No. SK-1| Date 9-22-3%
| N.8.S. Proé'e " N.B.S. | Probe ~ N.B.S. Probe
PROBE NO. of °F of of of o
l SK 2-1 "
I SK_ 4-1 s6 4 " 37 3o dI% J26
ske-1__~ 1 39 Yo " .30 234 1% 17
SK 6-2 33 1 3¢ | 32 | gL | 190 | /97
K 71 Le | s1 | 37 36 223 | 2y
L SK 8~1 e 63 <94 -3¢ i *Hb
SK 10-1 e |- L " <9 qo ’ 19s (9
SK 11-1 &g (g “ “«o yo || 117 '-
| sk sa-t Ly | b1 ﬂ Y1 Yo "L!b/
r.sKIO-T s2 | so E 39 | 7 J'}(ao
Heated .
Box No. 1 25-(-( y E Y& oI 99¢
Heated : B |
[ woxvo.2 | rag | 195v | auy | 257 | 220
Last Impinger .
Probe No. 1 |42 44 ! 204 200 Jl LS
Last Impinger ) o
Probe Ho., 2 g-(' § Y ﬂ gq 32 JI 194

» l . -
6 '§{gnaturg = -

Ly
k.‘.v'_’ .‘\_' N
;."5'-':?@.«
Rk e
3 -a.“-"- .




i e Read Out No. 5|§' 2 Date 9_ 2 -32
%.c RPN AMBiENT . T0E WAL &« 1LéAte iz0X
S 1I N.B.S. Probe “ N.B.S. Probe N.B.S. Probe
o PROBE NO. °F °F °F °F °F °F -
Moo |
SK_4-1 L1 | 2 " B 321 231 233
SK 6-1 b1 | w | 3% |37 || 228 | 23
SK 6-2 g 1o | ¥ | 292 | 2% |
@t\;@“ A sk- 79 | % l{(jk) 47 | Y5 W 206 | 275
SK 8-1 -]l 25U | %Y 2 | 117 119
SK 10-1° Z0 | 78 40 29 [12 119
sk 11-1 s 143 i 17 248 | 239 j
ssr | Ly | 70 | 208 | 207 # 29 4o |
SK 10-T ' . 1 - '
. b | bt 274 ;moﬂl_ 10 “o .
rr. 1 | M | a1 | et |- al 273
Heated
Box No. 2 5 7‘1 17 5% 20 159 7—‘5:7
Last-Impinger|* i ‘
Probe No: 1 7:{ 7~f _h 20 37 2b ! _ >é ]
Last Impinger , - . o
Probe No. 2 | 78 | 79 H 35S 34 ‘3_69 . .;170

. .

200 F+- uM‘Ou\e(ﬂ\l COI-’J

SHOLTES & KOOGLER
ENVIRONMENTAL CONSULTANTS, INC.
THERMOCOUPLE CALIBRATIONS

— T T

ﬁp

*Si gnéu?é
/)

{

N T2 1 1 T e c 1t 2



SK-5-T

PITOT TUBE CALIBRATION MEASUREMENTS

DATE CALIBRATED  15-28-82

Pitot tube assembly level? 4 yes | no

Pitot tube openings damaged? yes (explain below) X no

ay
az = __ 1.8 ° (<5°)

Yy = _ 3.0 °, &= _ 45 °, ; = 0,863 in. = (Pa.+ Pb)

z=Asiny-= D045 in. ; <0.32 <1/8 in.

w=Asin 9 = 0.068 in. ; <0.08 <1/32 In.

= 2.0 °* (<10°), a, = _0,5, ° (<10°), B, = _0.5 ° (<5°),

PA 0.423 . in. Py 0.440 in.
Dt = 0.375

Comments:

Calibration required? yes X no

Calibrated by

ssouesskrooaier




SK-41
PITOT TUBE CALIBRATION MEASUREMENTS

DATE CALIBRATED  5-11-82

Pitot tube assembly level? X yes no

Pitot tube openings daméged? yes (explain below) X no
al = __4:_5__o (<10°), uz = __2‘_5_.__0 (<10°), 51 = 2.0 .° (<5°),
By = 0.5 _° (<5°)

y=_10_° €=__35 ° A=_128 in. = (Pa + Pb)

z = A siny = 0.0224 in. ; <0.32 <1/8 1in.
w=Asin 8 = 0.0784 in. ; <0.08 <1/32 1in.

PA .641 1n. Pb 643 in.

Dt = .375%

Comments:

Calibration required? yes X no

Calibrated by%éggz% _}2 4&&

seanis koo




Date S- 30-83

it

CALIBRATION FORM

Barometric Pressure 30.09 inches Hg

Box No. SK- |
Teledyne Mass Flow Meter Gas Volume, Dry Gas Meter Temp.
_ Desired Actual Actual Temp, of Dry Time
HT aHD | Viters/min |..Yiters/m{n. | Initial | .Final. | ft,3 Teledyne Meter Minutes
0 15 .
0.43 1S \szo  |se 7 a.7¢c 8 g7 s
_ 20
0 /.48 20 590 l¢t.638 3.63% 68 §s <
0 25 . —
245 25 63.0 |67.523 4.§23 68 g9 S
0 30
3,05 30 9.0 74.374 5.378 68 90 S~
35
0 14,4 3" 1970 l|e3.234¢.233| 68 3 <
- ~-~MEAN—-
GAS METER THERMOMETER CALIBRATION A
N.B.3. METER LELTA-H : 1.781 1.2046 1,633 1.732 1.711 1.744
°F BOX
Y @ 0.939 1.003 1.008 1.017 1.022 1.008
SCFM ¢ 0.533 0.710 0,228 1.065 1.243
oF 2 4,112 5.521 &.4684 148 9,472
4
Signature </ 2020 = \mW\xmu




CALIBRATION FORM

Date 3-30 -873
Box No. SK- 2 Barometric Pressure 30.09 {nches Hg
Yeledyne Mass Flow Meter Gas Volume, Dry Gas Meter Temp.
Desired Actual Actual Temp, of Dry Time
HY aHD | 1iters/min | Yiters/min. | Initial | .Final. ft.3 Teledyne Meter Minutes
0 .8 15 . . 8 )
0-8/ 'S st.< lg7.78 27781 ° 90 <
0 , 20 . . )
)94 20 so.o |g3yed 3.68a] % 90 S
0 25 L,
2.32 s 39.0 |43sidy.s7s| g8 <
30
0 [3.22 0 32.0 |37.419] 5.429 68 g7 S
: 5
0 |d3s) ° 3¢ oo |ssave|Ladd | 58 g0 s
T LMEAN—-
GAS :mw_m.w..H.ﬁwmngﬂmwzmw_m.wmgzoz DELTA-H @ 1.54% 1.586 1,528 1.542 1.533 1.546
°F BOX
a1 a1 Y 1 0,971 0.995 0. 996 1.003 1.012 0.999
12 £ SCFM 0,533 0.710 0.833 1.06% 1.243 !
1S A
F .45 S. 201 &, 209 7.4651 2.824
101 106 . ’ 7 \mm R&\
Signature .Wﬁ_w 1 DLAL. .
2 6 Inarure L2




PROJECT PARTIC{PANTS

John B. Keoogler, Ph.D, P.E. Project Advisor
George F. Allen ProJect Manager
Robert S. Sholtes, Ph.D, P.E. Field Test Coordlnator
Rodney C. Paul Fletd Test Crew
Rick Barton Fleld Test Crew

sHoures K oOGLER
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Emission Measurements
No. 5 Kiln
Carolina Solite Corporation
Agquadale, North Carolina
April 5-6, 1983

Particulate Chromium Lead Chloride

Gr/DSCF 1b/hr Gr/DSCF 1b/hr Gr/DSCF 1b/hr Gr/DSCF Ib/hr
Inlet
Run 3 2.87 102.89 .00526 . 188 L0003 .012 Void Void
Run 4 4.01 125.40 .00207 L0064 .000533 .017 .3852 12.02
Run 5 4,17 132.67 .00159 .050 .000373  .012 . 4920 12.98
Average 3.68 120,32 .00297 . 101 .00D0416 .04 L4386 12.50
Outiet
Run 3 .093 L, g4 .000481 .026 . 000067 . 004 .0b628 2.46
Run &4 .054 2.53 000166 .008 . 000055 .003 . 08881 h 19
Run § _ 043 2. 11 .000115 .006 .000027 .001 .08278 k.03
Average .063 3.19 .000254 013 .000050  .003 .07262 3.56




Percent Pollutant Removal |

Particulate Chromium Lead { Chioride
Concentration Mass Rate Concentration Mass Rate Concentration Mass Rate Cencentration Mass Rate
Run 3 96.8 95,23 90.9 86.43 80. 4 70.66 " Void Void
Run 4 98.7 97.98 92.0 87.87 89.7 84.34 76.9 ~ 65.07
Run 5 99.0 98. 42 92.8 88.89 92.8 88.77 79.8 68.98
Average 98.2 97.2] - 91.9 87.73 87.6 81.26 78.4 67.03




DIVISION OF ENVIRONMENTAL MANAGEMENT
Air Quality Section

December 16, 1983

MEMORANDUM

TO: Dick Peace/Keith Overcash

FROM:  Michael Y. Aldridge 77/{ }4

SUBJECT: Emissions Test Performed a
Carolina Solite Corporation
Aquadale, North Carolina
on April 5&6, 1983
by Sholtes & Koogler, Inc.
of Gainesville, Florida

A report of the subject tests has been reviewed and found to be acceptable.
The results appear reliable and adequately represent the emissions from the kiln
and the outlet emissions from the control equipment during the test period,
There is some question, however, regarding the method used by Sholtes & Koogler
to calculate control equipment efficiencies for the various test runs. According
to the text of the report: "All control efficiencies were calculated from
concentration data rather than from source data because of the uncertainty
involved in measuring air flow rates at the inlet to the control system,' ({Section
5.0, page 8 of the subject report).

Exception is taken with the above method of calculation for the following
reasons:

1. Concentration can be affected by air in-leakage such as around a
fan shaft. Basing control efficiency on concentration, assumes
that these leaks can be ignored.

2. In spite of the fact that the sampling location at the inlet
to the control system does not comply with method 1, the inlet
velocity data appears to be consistent from point to point.
Assuming that this data is reliable appears (in the opinion of
this reviewer) to be a better engineering assumption than
ignoring the fan leakage.

Therefore, it is considered that basing control efficiency on mass
emission rate is preferable to basing it on concentration,




Memo
page 2
December 16, 1983

The pollutants tested were particulate, chromium, lead and chloride.
The attached table shows the test results for each of the above pollutants
and control efficiencies calculated both ways.

Particulate control equipment was demonstrated to be in compliance with
15 NCAC 2D .0511 during the test period,

/la
Attachment

cc: Dennis Ramsey




SHOLTES & KOOGLER, ENVIRONMENTAL CONSULTANTS

1213 N.W. Bth Street Galinesville, Florida 32601 (D04} 377-5822

SKEC 105-84-02

February 2, 1964

Mr, B. Keith Overcash, P.E.

Alr Quality Regional Engineer

North Carolina Department of Natural
Resources and Community Development

Post Offlice Box 950

Mooresville, North Carollna 28115-0950

Subject: Source Emisslon Tests
Carolina Solite Corporation
Stanley County, North Carolina

Dear Mr. Overcash:

Your letter of Jenuary 16, 1984 regarding +the emission
measurements that our firm conducted at the Carolina Sollte Aquadale,
North Carolina plant was forwarded to us by Solite for comment. In
this fetter you questioned our reason for calculatling the efficiency
of the alr pollution control system on the basls ot particulate matter
concentratlons rather than on the basls of particulate matter mass
flows.

We agree with your contention that it is more appropriate to
determine the efficliency of control equipment on mass flow rates but,
in our opinlon, conditlions at the Carolina Solite plant precluded the
accurate determinatlion of the mass flow rate of particulate matter at
the Iniet to the alr poltutlion contro’ system. |f reference will be
made to Flgure 2, Page 5 of our report dated April 5-6, 1983,
describlng the results of the emission measurements, It will be noted
that the gas flow at the Inlet o the air pollution control system Is
through two square ducts which exit the kiln, Iimmediately make
approximately 60 degree turns to the vertical, and enter the feed rock
bin. The undisturbed distence of gas flow both above and below the
sampling ports Is less than one-half an equivalent duct diameter. The

Dispersion Modeling, Air Quality Monitoring, Emission Measurements, Meteorological Studies, Control Systems Design, Control System Evaluation,
Environmental Impact Studies “oise Surveys, Radiological Studies, Instrumentation for Control Systems, Instrumentation for Environmental Monitoring




Mr. B. Kelth Overcash, P.E. February 2, 1984
North Carolina Dept. of Natural Resources
and Community Development Page 2

physical conditlons that exlst at the Inlet sampling location result
In extremely turbulent gas flow and, In our oplnion, resulted in gas
flow measurements that were much less than Tdeal .

The gas flow measurements made at the discharge end of the alr
pol tutlon control system (In the stack as showr in Flgure !, Page 4,
of our report) are made at a polnt approximately 20 dlameters above a
flow disturbance and approximately nine stack dliameters below the top
of the stack; an ideai location for making gas flow measurements.

The problem anticipated In making accurate gas fliow measurements
at the Inlet to the alr pollution control system proved to be a
reality. This Is demonstrated by comparing the flow measurements made
at the Inlet (Table 1, Page 9} and outlet (Table 2, Page 10) of the
alr pollution control system. The flow measured at the outlet of the
system was 5800 standard cublc feet per minute while the fiow measured
at the Inlet was just 3839 standard cubic feet per mlinute. The
difference In flow Is attributed, in our opinion, to the Inaccuracles
involved In the flow measurement at the Inlet of the control system,

Supporting our oplnion on this matter was an Inspection of the
control system for leaks conducted by Dr. Robert S. Shoites of our
staff who was present at the time the emlsslon measurements were made.
Dr. Sholtes is a Reglstered Professional Engineer and has had over 20
years experlence In the fleid of alr pollution control and alr quality
management. He found the components of the alr poliution control
system and the connecting ductwork to be sound and concluded that the
difference In the measured flow rates was the result of errors
associated with gas flow measurements at the Inlet to the system,

Taking Into conslderation the facts set forth In the above
paragraphs, we decided that the effliclency of the air pollution
control system would most reasonably be represented by calculations
based on partliculate matter concentrations. As stated previously, we
recognize that this Is not the Ideal method of calculating control
system efflclencles but In the case of the Carotina Solite Aquadale
Plant, It ls the most acceptable.

stouessexooaier




Mr. B. Keith Overcash, P.E, February 2, 1984
North Carclina Dept. of Natural Resources

and Community Development Page 3
| hope that the Information provided herein will satisty the
concerns you have regarding this matter, If you have further

questions or comments, please do not hesitate to contact me.

Very truly yours,

SHOLTES & KOOGLER,
ENVIRONMENTAL CONSULTANTS, INC,

—_ . =

John B, Koogler, Ph.D., P.E.

JBK: idh
cc: Mr. Ed Martin

Mr. Tom Purvls
Mr. George Eure
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JAMES A, SUMMERS, SECEETARY
DIVISION OF ENVIRDWH{ENTAL MANACTVENT

Jenuary 16, 1984

Mr. E. E. Martin, Vice-President
Solite Corporation

Post Office Box 27211

Bichmond, Virginia 23261

Subject: Source Cmissions Test
Carolina 5Solite Corperation
Stanly County, ¥. C.

Jear HMr. Martin:

On april 5 and 6, 1923, a source emissions test was narferncd on the ccal/coke/
No. 2 0il/liquid waste fired light weight aggregate exnanding il Yo, 3 (23 “BTU/hr.
maximum heat input) controlled by a pacied hed preconditioner icvzlene, a precoole
and a crossflow gravity spray wet scrubber at Carolina Solite Corporation, Aquadale,

N. C. :

o ey e
RS

A review of the report of the results of the aforementioned z=ost has “2en completed
by our Source Test Unit in Raleigh. The test methods have been found to be acceptable
and the results appear reliable and adequately represent the emissions from the kiln
before and after the aforementioned air pollution control devices. ™=owever, the method
used by Sholtes & Koogler to calculate control equipment efficiencies is questionabla.
In Section 5.0, Page 8 of the subject report, "All control afficlencies were calculated
from concentration data rather than the source data because of the uncertainty involved
in measuring air flow rates at the inlet to the control systexn.'" This 0ffice considers
that basing control efficiency on mass emission rate 1is prefersble to basing it on
concentration. Complisnce with 15 NCAC 2D .0511, "Particulates, SC, from Lightweishe
Aggregate Processes', has been demonstrated based on the mass emission rate calculation.

1f you have any questions concerning the above matter, please feel free to call
Mr. Yin-Pong Chang or me at (704) 663-1699.

Sincerely,
Py,
&

B. Keith Overcash, P. B,
Air Quzlity Regional Engineer

YPC:sju




CORPORATION:

P. 0. BOX 27211 e RICHMOND ¢ VIRGINIA 23261 « PHONE 51} S04 321-6761

April 29, 1983 it
T . L..iaili
v . A
b.
’
e
A
Mr. Keith Overcash Sz

919 North Main Street
Mooresville, North Carolina 28115

Dear Mr. Overcash:

Attached are three copies of the Sholtes & Koogler stack test results

on emissions from the #5 kiln of Carolina Solite Corporation =at
Aguadale, North Carolina, condicted on April 5-6, 1983. These tests
were conducted in order to satisfy the Provisos 10 and 11 of Permit

No. 32 25 R 4 issued on February 10, 1983 by the North Carolina Depart-
ment of Natural Resources and Community Development. These provisos

are related to the combustion of liquid waste in kilns #5 - 8 to provide
the heai necessary to produce lightweight aggregate.

In addition to the test results provided by Sholtes & Koogler, tests
were conducted by our on-site laboratory to determine the Btu, chloride,
water, ash and specific gravity of the fuels being burned during the
course of the tests. These results are as follows:

Btu - 113,892 per gal.
Chloride - 1.9%

Water - none detected
Ash - 1.4%

Specific gravity - .871

If any additional information is reguired, plemsse don't hesitate to
contact me or George Eure, plant manager at Carclina Solite.

Sincerely,
SOLITE C?ﬁE%FATION
E. E. Martin, Vice President

EEM: emd
Encl. (3)

ce:  George Eure
Wm. T. Johnson




/// DISTRIBUTION
Yellow Copy - Mon. Mgt./Central Files

Blue Cop; -~ Regional Office
(Optional} White Copy -~ Permitsa
Enforcement
Stack Test

NORTH CAROLINA DIVISION OF ENVIRONMENTAL MANAGEMENT
AIR QUALITY REPORT
REQUEST FOR ACTION TO BE TAKEN
The item listed below requires action to ascertain compliance uader Article 21, Chapter 143

of the General Statutes of North Carolina, concerning rules and regulatione governing the
control of air pollution:

Name Address County
Carolina Solite Corp. Aguadale Stanly
Subject

Obgserve Stack Test 1in Permit No. 3225R4

Investigation Requested By Address County

Remarks

Assigned To . Date -
MRO

Investigated By Date Returned
Yin-Pone Chang 4/5 and 4/%€./83 4/11/83

Action Recommended

Investigation Report

CONTACTY: Ed. L. Martin, Vice-President
George Eure, Plant Manager

The subject stack test was performed on the light welght agrregate expanded kiln
No. 5 fired by coal and 225 gallons/hr. liquid waste solvents for sampling particulate
chromium, lead (Stip. ¥o. 10), and hydrogen chloride (Stip. Bo. 1ll1) emissions as
required in Permit No. 3225R4. Two sample trains were sampled simultaneously, one
each at the inlei 2nd u.tlet of the air pollutilon control system, in order to determirn
vhether the particulate emissions control efficiency of the multicyclone, precooler,
and wet scrubber was greater than 957 as reguired in EMC Regulation 15 NCAC 2D .0511.
The stack test was conducted by Sholtes & Koogler from Cailnesville, Florida in
accordance with EPA Method No. 5. Three runs of particulate emissicon test were
performed on 4/5/83 at the outlet, and only two-thirds of the third run was verformed
at the inlet of the air pollution control system due to a melting tube in the main
sample train (or hot box) from filter to the impingers.

It was discovered at the end of the second run that too much excess air flow had
been sampled during those two runs and would result in higher particulate emission rat
than normal operating conditions. Two additional rums were performed both on the inle
and outlet of air pollution comntrol system on 4/6/83. A 30 minutes visible emission
eveluation of the kiln Yo. 5 revealed that the fscility was in compliance with EMC
Regulation 15 MNCAC 2D .0521.

Correspondence Tos

4

g
Signature: ;zn« }1&14 i;{
T ‘

b
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DEPARTMENT OF NATURAL AND ECUNUMLL RESUUACES
DIVISION OF ENVIRONOMENTAL MANAGEMENT

Plume Observation Record Form

Date 4'/é /5“5 Source L,Ma{,mq, S:U‘J,fﬁ, Co’bﬁ?

Observer i’;_v'pw (CL% Address fd‘}/u_ain.(_g_ U C
checked 85 “ Rk Dot I ¥

Type of installation C.oaﬁ{@.;« d wastv: mel

[541,4 'gx agz}w;‘c'& Kiln Mo &

Fuel aaf!!,j w. Stack Ht. _L_ Sec. | ec.
Observers Distance from Stack |Mil. g 15 130 :45 L Min 0 | 15 |30

110 pe. | o ST\ /& /0170 L 3
wind Speed C""S—”‘FL*Directéf_g_‘:‘J»\, |2 /0 _jre (/e re : 31
Sky Condition utm oy 2 :/0 s1§1/0 22
Plume Coclor ,g_ﬁn,m + ﬂ';,_ 3 ! Slio|re)’e i 33 '
Plume Background c,;”a,q"" 4 /0 ]/0 {/o|/0 ) 34 :
Start Time /3 Z??JM |2 §i/oj 1S i; 35 J'
Ending Time /3: 5§ oM. 6 /Ol r0]s0l &1 36
Ending Weather 7 /O /o0jr0|/0@ 37 ,
Wind Speed0Smph DirectSeil| 8 /0] /0170179 i 38 |
Sky Condition_  Jumwmey 9 /9 foilojro L 39

i

i
jo{foi/ol 4

|

10 Y
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16 SIS 1518 46
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18 — = -] -1 48 ,
19 (100l i0l/0 0 49 |
20 /0t/01/01/0% s0 |
21 e S ST S s j:
22 | /ols0 /80 (ol s2 :
23 1ol soliolso] s3
24 cl 516 & sq
25 S1 &S] 4 ss
26 c| S8 & se
27 spol e § 57
28 SlE&tto] § | sg
29 S {1ofro] "¢ s9




Use eircle to draw a diagram showing any pertinant buildings, trees,
roads etc. in relationship to your point of observation of the source.
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