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Introduction:

Dryer-Kiln no. 1 at the Woodsboro plant is identical to the no. 2 line,
which was tested in Jamiary of this year.

The Woodsboro plant of the Lehigh Portland Cement Company produces lightweight
aggregate from the shale quarried on site. The shale is crushed and sized, then
fed to a rotary dryer to preheat the material and drive off moisture. After
being screened to remove fines, the shale is fed to the kiln where it is heated
to 2100°F, using No. 2 oil at an average rate of 14 gallons per hour and coal
at an average rate of 3,060 lbs. per hour. Expansion of the shale takes place
in the kiln.

Emissions fram this process are controlled by an electrostatic precipitator.

Particulate emission standards for this process are given in COMAR 10.18.06.03B.
The maximim emission rate (lb/hr.) allowed is determined by the table contained
in that regulation or, if process weight exceeds 60,000 lb/hr, the equation E=55-
.0P0.11-40, When process weight exceeds 60,000 lbs/hr., the emission rate may
exceed that given by the above formala, if the pa.rt.u:ulate corcentration is
below .05 gr/scfd.

Process weight includes the dryer feed plus the weight of coal used.

Procedure:

Method 1005, as contained in AMA Technical Memorandum 83-05 was followed
during the testing. Oxygen and carbon dicxide levels for molecular weight
determinations were measured using Fyrite equipment,

Results:

Process weight during the test was determined to be 2%9.53 tons per hour,
based on a dryer feed rate of 28 tons per hour and the average coal feed rate
of 3,060 lbs/hr. Interpolating fram Table 1 in CQMAR 10.18.06, the allowed
emission rate is 39.46 lbs/hr. The average emission rate during the three
tests was 15.5 lbs/hr., indicating campliance with Maryland regulations.

A sumary of the test results is given in table l-1l. Raw data are
contained in the apperdix.
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APPENDIX:

Nomenclature

Calculated Results

Data Summaries

Laboratory Analyses

Primary Data

Calibration Data

Preliminary Stack Test Survey
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MARYILAND STATE
Air Management Administration
STACK SAMPLING NOMENCLATURE
cross sectional area of stack at sample site, (ftz)
mole fraction moisture in stack gas, (dimensionless)

concentration of front half catch, (grains/scfd)

concentration at 12% 002, front half catch, (grains/scfd)
concentration at 50% EA, front half catch, (grains/scfd)
dry gas meter correcticn factor, (dimensionless)

pitot tube coefficient, ldi.rrensionless)

concentration of total catch, (grains/scfd)
concentration at 128, CO2, total catch, (grains/scfd)
concentration at 508 EA, total catch, (grains/scfd)
diameter of sampling nozzle inlet, (in)

percent excess air in stack gas, (%)

emission rate, front half, (lbs/hr)

aemission rate, total, (lbs/hr)

orifice meter pressure differential that provides a
flow rate of .75 ft3/min at 700F and 29.92 in. Hg,

(in. Hy0)

average orifice pressure differential, ({(in. HZO)
percent isckinetic, (%)

nolecular weight of stack gas, dry basis, (lh/1lb mole)
molecular weight of stack gas, wet basis, (1b/lb mole)
nomality of titrant for SO, sample, (g-eg/1)
barcmetric presswre, {in. Hg)

average absolute stack pressure, (in. Hg)
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NOMENCLATURE

velocity pressare differential, (in. H,0)

wolume of Soxsample aliquot titrated, (ml)

net dry sample gas volume, (acfd)

standard dry gas sample volume, (scfd)

actual stack gas volumetric flow rate, dry basis, {asfm dfy)

total wlume of SOx sample solution, (ml)

: standard stack gas volumetric flow rate, dry basis, (scim dry}

: wvolume of titrant required to neutralize SO, sample aliquot, (ml)

wolune cf titrant requiued to neutralize blank solution, (ml)
total standard sample wolume, (scf)

total wolume of water collected, (ml)

standard vapor volume of water collected, (scf)

average dry gas meter temperature, (°r)

average stack temperatire, (°F)

average velocity of stack gas at sample site, (ft/'sec)
front half particulate catch, (mgy) -

total particulate catch, (mg)

sampling time, (min.)
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MARYIAND STATE
AIR MANAGEMENT ADMINISTRATION

— PARTICULATE STACK SAMPLING CALCUIATED RESULTS

Plant __ leohigh Cement/Woodshoro
Source ___No, 1 Precipitator

RUN 1D 4/29/85 4/30/85 5/2/85
1. OQustd 59.873 58.101 60.757
2, Qustd 4.731 4.832 4.943
3+ Qtstd 64.605 62.933 65.70
B Dy ol 0.073 0.077 0.075
Se Mg 29.796 29.696 29.74
6. M, 28.932 28.798 ' 28.857
7. EA * L 3 *
8, Vs 34.25 33.45 33.97

s ' |
9. Qg *3 29179 28385 28876
10. Qgstd Sz-m 17646 17175 17575
1. @ 0.1208 01116 0.0783
12, G 0.1252 0.116 0.088
13, Ga12 * * *
14, Cp12 * * *
15, G450 * * *
16, Cesp * * *
17, Bq 18.27 16.42 11.80
18. E¢ 18.93 17.07 13.26
19, I 102.0 101.7 103.9

aﬁ‘u 21897 el 20,53 aef 21,217 achm a1q = 30

*Not Applicable




MARYLAND STATE

AIR MANAGEMENT ADMIWISTRATION

PARTICUIATE STACK_SAMPLING DATA SUMMARY

ILehigh Cement/Woodsboro

Page 1 of 1

Plant
Source No. 1l Precipitator
RUN ID 4/29/85 4/30/85 5/2/85
1. Cp 0.84 0.84 0.84
2. Om 61.159 6029 60.348
3, Tpa
Ve 88.8 97.8 72.0
4, Ppar 29.83 29.85 29.74
5. QDHayg 1.424 . 1.364 1.393
6o Qu 98.6 100.7 103.0
8 W 485.6 436.6 346.5
9. %02 8.2 7.4 7.8
10, %07 12.1 12.8 12.3
11 Tgavg 424.1 .424.2 415.8
_3 N
12, (Ap)avg 0.471 0.459 0.468
130 PBa.Vg
29,79 29_81 28.70
14, Ag 15.32 15.32 15.32
' D
15 Do 0.312 0.312 0.312
16, ©
96,0 96.0 940




MARYLAND STATS
BUREAU OF AIR QUALITY & NOISE CONTROL
AND BUREAU OF LABORATORIES

PARTICULATE STACK SAMPLING LABORATORY RESULTS

-t e e

Plant Leh; em 50 ro Completed =y / S’Zc?&"
Facility Tested No. | Pre CiPr"’l"T[OF .. By /@M/z M
Tast Date Y /29/8s | M v
Run ID — ’
WRICHT OF PARTICULATE COLLSCTZD
Container r1:71 m: t Init&%@t vu?::lc_;a_m
Probe 4l /H 97457 149.0484 9725
Piter £ [25.98659 &8t 227.2
Cyclone 4o JH6.BOH]| I4¢. 7201 £4.0
| . | Subtotal, (me) 468.7
Hater Soluble 42 /518 545 /S‘/fgg LYy 6.7
Organics 42 /40,6664 140-68°92 6.6
petone tash_ ¥¢ | 438977 138968 3.6
| ' Subtotal, (mg) - [16.9
Total Weight of Particulate Collected, (ag) _ . H85.¢

Sulfats . Acidity

Probe ng. — . meg, N.OH
Filter BE. meq, K OH
VOLUME OF MOISTURE COLLECTED
rmi :{glum thm '{olunn Volnniontjjc Gatn
Impingers w24.0 Q00,0 8.0
Siltea Col 4s 3640 246,y /4.6
__Total Gain, (m) 78.¢




MARYLAND STATZ
BUREAU OF AIR QUALITY & NOISE CONTROL
AND BUREAU OF LABORATORIZS

PARTICULATE STACK SAMPLING LABORATORY RESULTS

ampT & wa -

Plant Leh: e W borso Completed E/E/S.
Facility Tested No | Preciprtafor _. By MM
Test Date Y/30/25 , v o
Run ID M ¥
VEIGHT OF PARTICULATE COLLSCTED
Container - Fiml Velght Initial ﬂei).ght’ Hol%ht)ca;ln
| .~} s AaZ
Probe <0 Je.S” %28 146. 44975~ 8432
Piiter =l e . 458 2.93.5
. )s7.8003 | /st76HI 26.2
Subtotal, (mg) H20-0
Eater Soluwble S22 [47.34907 147.333( 7.6
ormnics ___ S3| /353304 /353248 o
Acetons Vash  S4 145.0962 /@0928’ 3.4
. Subtotal, (mg) - 16.6
fotal Welght of Particulate Collectsd, (mg) * Y26.6
Sulfate Acidity
Probe ng. ___mmq, N,OH
Filter ag. moq. K,OH
VOLUME OF MOISTURE COLLECTED
Final Volume Initial Volums Volumetric Gain
(1) {n1) {m1)
Impingers AFs.0 J00 .0 2o
Silica Gel | 374 2517 15.7
_@"d— | Total Cain, (m1) 100.7
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MARYLAND STATE
BUREAY OF AIR QUALITY & NOISE CONTROL
AND BUREAU OF LABORATORIZS

PARTICULATE STACX SAMPLING LABORATORY RESULTS

Le r“gi Cf»mg"/ Ioods brro

Compleated

S/8/8s

Plant /8/8S |
Facility Tested No, | Pr;e_c,[’&f"/ﬂ"’{’f' By | :@v 7 g%‘
Test Dats $/2/8s ,
Run ID - &
VEICHT OF PARTICULATE COLLSCTED
Container | Finl (g;;,';?“ mi(m \le%ght Weight Gain
: grams _(=g)
Probe 60 /46.5°594 146.499/ 6.3
Pilter il s Y | asyz
Cyclons &/ /52. /1% [52.0973 20.3
' Subtotal, (»e) 308.3
¥ater Soluble 63 147752/ JH2.7H 27 104
opmntcs c? 145621 46,5956 25¢
Acotons Wash &Y /3S. 0942 1350940 2.2
| ‘ Subtotal, (sg¥" 3g.2
Total Welght of Particulats Collected, (=g) ) 246 .5
Sulfate Acidity
Probe ng. . meq, NOH
Filter =g, meq, K OH
VOLUME OF MOISTURE COLLECTED |
Final Volume Initial Volume Volumetric Gain
(wl) {m1) (m1)
Impingers 1880 F00.D LD
S1lica Gel sl 38046 U< & 15.0
Total Cain, (m1) [03.0
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date/time
4/29/85
1413-1558

4/30/85
1119-1305

5/2/85
1225-1414

Lehigh=Woodshoro

Precipitator Readings - Kiln #1

-

Inlet field Outlet field
AC volts | AC amps | DC mA AC volts | AC amps ] DC mA
160 28 132 207 32 159
155 27 127 . 215 31 153
177 24 110 225 32 160

Figures above are the averages of readings taken every 15 minutes during

the tests,




MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE
OFFICE OF ENVIRONMENTAL PROGRAMS
- _ Air Management Administration
e Jg 0Q'Conor Building
201 W, Preston Street
( ' Baltimors, Maryland 21201

REPORT OF OBSERVATION OF VISIBLE EMISSIONS

Date _ﬁ&o,/af

Time At Start Of Observation _ // d0A /1.
Premise Name _ﬁ%ﬁ_ﬁﬁ/&iﬁmﬂ
Address Woadsl-mo County _&zﬁm&&@ﬁﬁ—
Type of Instailation _['zamnd flaid Color of Plume
Point of Discharge _ESL STick #1 ﬁ‘% None

. Steam Plume Attached
Point of Ouorvationwm%m,‘ww. .D Det ached
-]
iti Ambient Temperature 70 F

Sky Conditions

wind Direction 0;::‘4!-/ SI/KW Wind Speef 4]“1'_7’ g/rw ﬂ*. ﬁ[&%

Sec 0] 15 30} &% Sec 0 }15] 30 ] &5 Sec o]l 1s | 30] 45
Min Min Min
0 olio 20 | /5 1 75 40
1 . N 21 ﬁ—-*@ 7 10 &1
2 o ol g /o 22 0 1Al £ 15 &2
3 /o 1/015 1.5 23 s lsl/0 | £ 43
& ‘ 10 18 24 S la]l 515 a4
5 RS 25 [P
5 s 14 a2 26 d
7 N1 g_ s 5 27 a7
B 5 .5 70 28 48
9 10 y7e] 55 29 49
10 1O | Jo 1/ 30 50
11 GCAIRENS 31 51
12 32 52
i3 g: o 13 ——:
14 % 3% 54
15 A1 177 35 55
16 }_ 3 I T 56
7 | 17 7‘; 37 57
18 5 8 58
19 | 7/} 5 39 59
g // 4

Remarks: L _’.a LA y2/. (Al L oy Lo et td o7 of Alap s rddee 1,._4,




e s ' MARYLAND STATE DEPARTMENT OF HEALTH AND MENTAL HYGIENE
OFFICE OF ENVIRONMENTAL PROGRAMS
Alr Management Administration
O'Conor Bullding
- 201 W. Preston Street
( Baltimore, Maryland 21201

REPORT OF OBSERVATION OF VISIBLE EMISSIONS

Date 51 é‘g‘

. Time At Start Of Observation zgglpn
Pranise Naoe %AM&W

Address d})fﬂMW) County M

- -

Type of Installation _M&_d&d’ Color of Plumef?

Point of Discharge #Lm None
oo Steam Plume : Attached
Point of Observation _ CJ Detached
Sky Conditions _ /Zusesract Ambient Temperature ’7@3‘
Wind Direction M‘Lﬂ Wind Speed M
/4
Sec 0] 15] 30| &5 Sec 0] 15] 30 ] 45 Sec 0 15 301 45
Min Min Min
= Jd {170 {70 01/ 1] 10 %0
1 [0 VUIp 11D LID 21 e | /O | jO 41
2 lfo_l/8 10 2 22 10 11019 1]e L2
3 S 1/51 /0 23 o1 10] _5 0 43
: ;0 lo_ﬁ 2 24 10 1/ uu
o /0 12 25 45
7 B/ RN ST BT 2 ‘fg 5 &6
7 /s lys01 /0 | /0 27 g 47
8 10 l1o 1 /5178 28 48
9 /, gl /s 1 /0 29 49
10 10 1701 25 145 30 50
11 /sl /751 2 110 31 51
1z Té 75 10 1/o 32 52
1 [% [g 13 53
14 10 1 /Ol /7 ll% 34 54
15 P ’fa e /o 35 55
16 5 [] (-2 ¥ 36 56
17 {0170 fo '}g 37 57
18 10 1/a 1/ 38 58
fv]
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R DRAFT/WP )
| s el
Emission Test Report rer éL—/ﬁé
Review Checklist
Reviewer:. ;EDAgﬁﬁﬂwgﬁﬂVJ
Review Date: 21//18/32
A. Background Information |
1. Facility name: Letigy Farzanw Crisnr @
Location: /U@OGJEbao‘_[JZ)
2. Source category: LSty e S i 456256"?7?
3. Test date: /29 "§/Z/L385'
4. Test sponsor: PEANT ‘
5. Testing contractor: Srs o+ Mureyasny
6. Purpose of test: Cptrbeinnce
7. Polluﬁants measured
M PM-10 Co 802 NO, voC Pb C62

Il - Emissions tested

Others (list):

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

Test ID |Process Process [D |Uncontrolled Controll/ed APCD (controlled emissions only)

/ ,eumyémwylAm./ N EsP
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03/30/92 2

B. Process Information

1. Provide a brief narrative description of the process.
With as much detail as possible, (e.g., if a furnace or
conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.
(Note: If process description provided in test report is
adequate, attach copy or reproduce here.)

The Woodsboro plant of the Lehigh Portland Cement Company produces lightweight
aggregate fram the shale quarried on site. The shale is crushed ard sized, then
fed to a rotary dryer to preheat the material and drive off moisture. After
being screened to remove fines, the shale is fed to the kiln where it is heated
to 2100°F, using No. 2 oil at an average rate of 14 gallons per hour and coal
at an average rate of 3,060 lbs. per hour. Expansion of the shale takes place
in the kiln.

i

!‘Es"“l

(D'Q-Yu — KPANQD’}.) FN "SH‘O
J (Watn Ddstuc
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03/30/92 3

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

rate or product (P) rate.

- Basis for activity F/P
Process ID |Feedstock materials Products factor '
/ SuE 62 o/l cadt LW SHLE P~
Bagis for data: Heshepe

(Indicate page/table Nos. in test report)

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

Basis for data: AR erner—

Process ID |Capacity |Units ' Test run |Process rate Units
) 1 28 (s ~onS fr
2 % . 9 f' {
3 28 N P
| ;
1 /83 (cone) /
2 Y, /r I3
3 ’ ¥ 2
4
- 1 p (NG L OR &4 fria ||
2 # 4
3 y Y
4
1
2
3
4 — |
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C. Air pPollution Control Systems Tested

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

. R S —
“ID Type of APCD Manufacturer Model No.
zZ csP

‘;mMJ

Note: Be as gpecific as possible in identifying APCD. For
example, indicate "pulse jet fabric filter" rather than simply
rfabric filter."

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




DRAFT/WP

d3006-4/971130

03/30/92

5

o Y |

3. Using the attached parameter list for guidance complete
the table below.

{(Use additional pages as needed.)

—-—_*
APCD ID Parameter Units Run 1 Run 2 Run 3 Run 4 ||
= INUET BR&L) . "
ype of vocrses | /69 16 | 177 ||
APCD: Luarent” A A 28 .27 27
" ST |yt be hA /3% 1277 D
OUTLET
/o CRGT v 207 25 213
custsariic) A 25 3/ = 2
cvatamrBe}]  wA 15> /53 Jfo 0
Type of —ﬂ
APCD: "
ii
Type of
APCD:
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D. Sampling and Analysis Methods

1. Complete the following table

Reference/

conditional | Deviations
Test location Pollutant S & A method method noted
/ j=g i Mrayipvp 100§ YA Yf@_
Cor FyRITE @) | v
Y/N Y/N
Y/N Y/N
Y/N Y/N
" Y/N Y/N
" Y/N Y/N
Y/N Y/N
“Y/N Y/N
Y/N Y/N
" Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
|| Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
Y/N Y/N
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2. If a method used was not a reference or conditional
method, provide a narrative discussion including any data

manipulation needed to make results correspond to
reference or conditional method results.
e 5aﬁ9 TH(

Pr . SHue Af NesHan 5 ekegor HV
S’WP‘«K MW'MJ Avo 3 At U783 (o ¢ 0o

N E P& TR BSE  FomT Pé—?u;;eéo

3. Describe any deviations identified above.

Now/ =
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E. Emission Data Documentation

1. Tabulate the following stack gas data from the test
report. (Use additional pages as needed.)
Values reported
Test ID {Parameter Units Run 1 Rua 2 Run 3 Run 4
Stack temperature I L2y w27 & /4
Moisture 5 7:3 2.2 2.4
Oxygen Y Ry, 1=z, 8 e.3
Volumetric flow, actual
Volumetric flow, standard g < P+ ;-’76 o 17/5¢6 17580
Percent isokinetic Yo /02 /07 7 /03 .9
Pollutant concentration:
P (Friv ) fr/SCFY n1z2$ 0.1 0.978
| pit { Cong 1voag ) “
o, % 8-t 24 2.8

Stack temperature

Moisture

Oxygen

Volumetric flow, actual

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

Stack temperature

Moisture

Oxygen .

Volumetric flow, actual

_!olumetric ﬁow. standard

Percent isokinetic

Pollutant concentration:
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d3006-4/971130

03/30/92

2. Tabulate pollutant mass flux

9

rates

Mass flux rates
Test ID Pollutant Units Run 1 Run 2 Run 3 Run 4
/ P Crut) | b [ 8.3 /,¥ /1.8
P eont. v " 0. ¢ 9.6 /YL
¢o, h 5978 943

78y
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3. Present example emission factor calculations below.

i (15c}a¢ﬁ@z%}m
8.5 /28 <= 0.65
16y fee T 0.£9
s 8 /36’ 0
HECQAGE © 5. (%
pM {C-beéﬂjﬂgcé— /ﬂ012-64m¢)
O.66 fog = 0.02¢

0.623%

V)

ol é’(/ze

/-%/a@ = d.efr
AC&tAsE - 0 033

Loa

9978/28 -  3Ce
87&‘//2? - 3;'3
D43 /28 2 338

HAVhmascs © 3¢
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4. Tabulate emission factors

Average emission factor

Process Pollutant Units Uncontrolled Controlled
/ P (F) o e
m CMJW.@ /1 d‘ g 33
Caly A / 20

L

—_  —————————————————————————

b3006-4/971130
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ATTACHMENT A
APCD PARAMETERS

Type of
APCD

Parameters

Fabric filter

Cleaning mechanism
Bag type

Cleaning frequency

Air to cloth ratio (A/C)
Pressure drop

Inlet temperature

ESP

Type (wet or dry)
Number of fields

Rapping cycle (if dry)

Specific Collection Area (SCA)
Particulate resistivity (if known)
Spark rate

Current and power levels

Venturi (or other high
energy) scrubber

Pressure drop
Liguid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber _

Packing depth
L/G ratio

Caustic use (Y/N)
pPH
Mist eliminator type

Carbon absorber

Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (medxa)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough






