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I
INTRODUCTION

Mr. Charles Newsome of Carolina Stalite, requested that RO0OSS-
NAGEL & ASSOCIATES perform simultaneous testing on the inlet and
outlet of the Orange Kiln and Baghouse system in accordance with
ROSSNAGEL & ASSOCIATES' Proposal #80-812.

The testing was scheduled for and performed on April 29, 1980.

The Kiln tested was operated at a production rate of approxi-
mately 23‘tons/hr. of stone plus 2,100 1b/hr. of coal, which is
normal full load conditions. |

The Teflon bags in the Fuller Baghouse Collector was a sig-
nificant change from the previous ROSSNAGEL & ASSOCIATES test om'-t
the Purple system.

In Section II are the RESULTS, CONCLUSIONS & RECOMMENDATIONS.
Section III contains a complete DESCRIPTION OF TEST. Section IV

includes all the CALCULATIONS, and Section V consists of all the

DATA SHEETS, including an Events Log.

Mr. Mike Landis form the North Carolina Department of Natural
Resources & Community Development, Mooresville regionéi office,
observed the test on behalf of the North Carolina Regulatory
Agency. Also observing the test was Mr. Frank Clay of the
0ffice of ‘Air Quality Planning Management section of the Environ-
mental Proteétion Agency, Research Triangle Park, N. C.; Mr. Jeff
Shular, Midwest Research Institute; and Mr. Ron Haynes, Environ-

mental Resources, Inc., Oranite PFalls, N. C.




ROSSNAGEL & ASSOCIATES wishes to thank the following Carolina
Stalite personnel who willingly assisted whenever reguested:

Mr. Charles Newsome, Englneer
Mr. Fred Drew, Foreman

=

Note: This report pertains only to the source or sample tested.
Information contained herein is not to be reproduced, outside
the Buyer's company, in whole or in part, without the prior
written approval of ROSSNAGEL & ASSOCIATES or the Buyer.
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RESULTS -

TI

RESULTS, CONCLUSIONS & RECOMMENDATIONS

The basic flow, temperature, moisture, visual emission and odor

performance results are shown in Table I below:

PERFORMANCE DATA

ACFM @ . - |#% Moistureg Visual (2) ~
Run | Location] Temp. F.} SCFN, by Volumel Emissions Odor Remarks
And (1) Max.| Avg. (3)
17,286.3e _ Extreme
1-1 Intet | 344 F. [10,352.8] 5.5% NA |'NA |/
39,795.9@ [Extrem
1-0| outlet| 181 F. |30,906.8] 2.6% 5 | og e
17,565.3@ Extreme
2-I Inlet 336 F. 10,479.5 6.6% NA NA " gt'
39,528.3@ Extreme )
2-0 Outlet 173 F. }31,150.8 2.49 5% | 0%
17,942.4e Extreme
3-1 Inlet 321 F. }10,851.7 7.1% NA | NA
40,297.8e ' Extreme
3-0 Outlet 169 F. 131,697.2 3.2% 5% 1 0%
Av Inlet 10,561.3] 6.4%
€1 outlet 31,251.6] 2.7%
TABLE 1
Notes: 1) Moisture percent in Table I is corrected to stack con-

2)

ditions.

It was obtained by the condensate method and
- is the average for the entire run.

-“ allowable limit is 20%.

3)

Visual emissions expressed as percent Opacity.

The

pdor is measured at test ports and is rated as extreme,

irritant, excessive, annoying, notlceable, trace or

not detectable (N.D.).

Ddor readings based on the
"checked" observations of the test team members.

Note

this is "test port" odor level - not "property line®

odor.
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The ACFM and SCFM values in Table I and the flows used in the

emission rate calculation in each run are based on simultaneous
velocity readings made at the nozzle during the sampling runs.
The flow determined in the traverses is as shown below:

TRAVERSE DATA

ACFM @ w4 | # Moisture
Temp. F. SCFM by Volume
18,401.8
Inlet 340 F. @] 11,897.8 | 7.0%
37,307.0
Outlet 164 F. ﬂ 30,543.3 3.3%
TABLE IA

# Moisture in Table IA is at stack conditions and is
determined by Wet/Dry bulb thermometer measurements.




The particulate emission rates for each of the runs are pro-

vided in Tablé IT below:

B EMISSION RATES

ACTUAL" : ALLOWABLE.

Dry Catch # Wet Catch##¥* "~ Total (1)
Run

Grains/| 1b/hr Crains/ | 1b/hr Grains/ | 1b/hr
scfd scfd scfd

1-I |[8.8718 787.5 1272 11.3 8.9990 798.8

o1 |7-4953 | 673.5 | .1997 17.9 [7.6950 [691.4
' : 95% .

3-T 7.6729 713.9 LAl72 B1.6 8.1201 755.5 removal

: efficier
Ave. ETB%?E} 725.0)| .2580 | 23.6 |8.2713 |748.6 g

A 1::““’/ by weigﬁt
1-p | -0210 5.6 { .0128 3.4 .0338 9.0 (2)
2-0 .0363 9.7 .0056 1.5 L0419 11.2

3-0 | -0398 | 10.8 | .0165 4.5 | .0563 | 15.3

Ave. (EEEEE) (jE?E: .0116 3.1 | .okko | 11.8

TABLE II

scfd = standard cubic foot dry

Please refer to the following page for thes.




»

Notes: ®

®¥

(1)

(2)

Dry Catch consists of solid particulate and liquid
particles (condensed hydrocarbons) with particle
sizing generally greater than .3 microns (based
on D.0.P, aerosol) or 1.0-1.2 microns (based on
particulate). The Dry Catch is obtained from the
‘filter collection, nozzle, probe, cyclone, filter
holder, and washes upstream of the filter.

Wet Catch consists of particulates generally smaller
than .3 microns (which passed through the filter),
dissolved solids and organics (Non-Volatile Residue)
from the impinger collection, Teflon hose, and
washes downstream of the filter.,

Total consists of the Dry and Wet Catch only. .Dry
Catch counts toward allowable 1limit in N. C.

Please refer to Table III for Percent Removal Summary.
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GLOSSARY Or TERNS

ROSSNAGEL & ASSOCIATES provides this Glossary of Terms as an aid
to having its clients better and more easily understand our test re-
ports, Our firm was the first air pollution testing firm to include
2ll the backup -original data and calculations in its comprehensive
Test reports. We are the only environmental firm in which any com-
puter page also includes a breakdown of all terms and eguations (on
the same computer sheet) so that an experienced englneer/chemlst can
manually recheck the computer run-off.

ACFM - Actual Cubic Feet per Minute - corresponds to CFM

SCFM - Standard Cubic Feet per Minute corrected to 70 F.

and 760 mm. Hg. EPA uses 68 F. _

Dry - moisture has been subtracted

Wet -~ moisture has been included

Percent Moisture by Volume - means volume of moisture as

related to volume of sampled gas

1bs/hr - pounds per hour; same on Dry or Wet basis

LPM - Liters per minute; 28.4 liters = 1 cu. ft.

TLV - Threshold Limit Value - or the maximum concentra-
tion of a contaminant that an adult male can be
safely exposed to 40 hrs. per week for 50 weeks
a year

TWA - Time Weighted Average ft

Ts - Stack temperature in Rankin (F. + 460) =

ts — Stack temperature in Fahrenheit (F.)

Emission Rate - the actual 1b/hr rate of contaminants

from a source entering the atmosphere

Concentratlon - grains/scfd where one grain = 1/? 000

1b, standard cubic foot dry

Concentration corrected to 12% CO, - this is done on

incinerator tests to correct to a 50% excess air

level
1 cu. meter = 35.31 cu. ft. 1 1b = 453.59 grams
1 psi = 2.06 incHes Hg 1 gram = 13.3 grains

1 inch-Hg = 13.6 inches water
D.I. water - Deionized Distilled Water
Emission Test - consists normally of 1, 2 or 3 test runs
Test Run - a separate complete replicate
} Traverse - the prescribed movement of a pitot tube or
sampling probe to equal area locations in a
duct or stack or doorway or exhaust hood
Sampling - the withdrawing of a quantity of gas to
-~ assure a homogenous volume to test
Isokinetic-- the matching of the velocity of the sampled
gas entering the nozzle to the actual gas
velocity in the duct or stack
ppm. - parts per million (by weight)
ppmV - parts per million by volume
N.V.R. - Non-Volatile Residue
0pac1ty - the percentage of obstruction of 11ght trans-
mittance through an exhaust plume minus any
water vapor effects

10
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Table III below shows the efficiency fo removal of each
category of the emissions and the overall removal rate:

. EFFICIENCY OF REMOVAL - % BY WEIGHT

Dry Catch . Total *

Run '
% Efficiency % Efficiency

1 99.3% 98.9%

2 98.64% 98, 4%

3 98.5% 98.0%

Avg. 98.8% 98,47
o " TABLE ITT

# Total is calculated based on the Total
catch, Dry Catch, plus the Wet Catch
on a 1b/hr. basis.

11




Other pertinent results:

1.

The isokinetic sampling rate for each run is shown in
Table IV below:

PERCENT ISOKINETICS

Run Percent Isokinetics Remarks
1-1 oL . 8% All runs

Qeré within
1-0 99.7%

the 100 +
2-T1 99.3% 10% range

require-
2-0 105.2%

ment
3-1 9?-3%
3-0 105.1%

TABLE IV

12




CONCLUSTIONS

The average Dry Catch emission rate from the kiln was
713.4 1b/hr. and 8.7 1b/hr. from the bag collector. The percent
efficiencies of the collector weré 99,3%, 98.6%, and 98.5% for
Runs #1, #2, and #3 respectively. The average efficiency for
the unit was 98.8%. This exceeds the N. C. regulation for the
Lightweight Aggregate Industry of 95% efficiency quite handsomely.
As a matter of note, the efficiency of the collector also

exceeded 98% on the Total (Wet Catch and Dry Catch) emission rates.

1

13
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RECOIIZENDATIONS '

ROSSNAGEL & ASSOCIATES recommends that this report be sub-
mitted to the regulatory agencies as demonstration that on April
29,1980, the Orange Kiln and Baghouse sysfem of Carolina Stalite,
Gold Hill, N. C. met the particulate emission code for the Light-
weight Aggregate Industry.

14
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DESCRIPTION OF TEST

The test van arrived at 4:00 P.M. on Monday, April 28, 1980.
‘'The test team consisted of D. Fink, D. MéCombs. R. Westbrook,
J. Wyatt, and Z. Spratlin, and set up the.sampling equipment.

Preliminary velocity tra%erses and temperature measurements
were performed, and the flowrate results reported to Mr. Drew.

on Tuésday. April 29, 1980, the five-man ROSSNAGEL & ASSO-
CIATES' test team arrived at 7:48 A.M. The five men were dis-

tributed as follows:

Control Module Probe Location Coordinationé!
Location Operation Temp. Controls And Clean-Up-
| And Bacharach CO, :

Inlet D. Fink D. McCombs

. Wyatt
Outlet R. Westbrook Z. Spratlin J Y

The Orange Kiln system was off line while a drive motor was
changed. The system was restarted at 9:05 A.M. The test team
then performed a second set of traverse measurements. At 10:25 A.M.,
tﬁe dampér controls were reset which resulted in the system achiev-
ing the initially observed air flows. Please refer to the table
on Page'i6ff6r the start and stop times for each run.

Duriﬁg-éﬁn #2, the cozl mill malfunctioned causing a temporary
shutdown of the system. The malfunction was immediately corrected

with total system down-time of only two minutes. The sampling

15




team interrupted the run for this brief period, then resumed
testing after the nature of the shutdown was known.
The various start and stop times for each run are -shown

below:

Run.: Start Stop
l‘outlet 11310 A.Ml 1231? POM-
2-Inlet 1:33 P.M. 2:44 P.M,
Z—OUtIE't 1330 PnMo 2 u‘? OMo
3-0utlet . 3:30 P.M. 4:37 M

T

At the conclusion of the first run, Mr. Mike Landis reviewed
the inlet data because 1éss than 30 cubic feet of gas had been
sampled. Upon observing the volume of particulate collected,
he instructed the inlet sampling team that similar sample volumes
could be used on the subsequent two runs.

At the conclusion of the third run, the sampling team per-
formed the final equipment washings, packed the wvans, énd left the
piant site at 5:45 P.M,

The sampling for the three simultaneous runs was conducted
as shown in the method on the following page. The sampled gas
was passed tﬁ;dugh the nozzle tip, through a stainless steel
probe, through a heated filter and into an impinger train which
was immersed in an ice bath to condense and collect moisture
and submicron particles. Teflon hoses and special glass adapters

were used to connect the filter holder to the impinger case. The

16
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scrubbing agent in Impingers #l and #2 was 100 cc. of distilled
water. Impinger #3 was initizlly dry, and Impinger #4 contained
either 225 grams or 180 grams of silicé gel for final absorption
of vapors and protection of metering and pump equipment. An
inline thermometer foilowing Impinger #4 was used to monitor the
temperature of gas exiting the sampling ffain. The gas tempara-
ture exiting the #4 Impinger never exceeded 70 F. as shown on the
Temperature Data Sheets in Section V.
The following were checked and changed after each rﬁn:
1. Glass Piber Filter (.3 microns).
2. Scrubbing agent in Impinger #l was measured and éhanged.
The used agent was retained in individual jars for
later lab analysis. ft

3. Scrubbing agent in Impinger #2 was measured and changed
(same as Item #2).

L, Ccondensate in Impinger #3 was measured and collected
separately.

5. Silica gel in Impinger #b4, i

6. A thorough washing of the stainless steel probe, filter
holder, Teflon hoses and all "Hot Box" (Dry Catch)
and impinger glass (Wet Catch) was done with acetone.

The filters from the test runs were returned in special con-
tainers to the lab for desiccating and weighing to .0001 grams
(see Lab Report in Section V).

When-re@oving the filters from the holders, special care was
taken to colféct all particulafes. A nylon brush'ﬁas used to loosen
adhering particulates. Then the sampling train was carefuliy rinsed
with acetone. The acetone washes were then collected in separate

contalners.

All liguids were evaporated to dryness in order to determine

18 -




the Non-Volatile Residue,

A stainless steel shielded Chromel-Alumel thermocouple was
used with a calibrated null balancing potentiometer to obtain
accurate temperature readings in the stack during the tests.

The sampling train successfully met the leak check require-
ment of <«.02 cfm at 15 inches Hg for 60 seconds prior to each
rﬁn, and <«<.02 ¢fm at the highest vacuum used during the test run
at its conclusion with the exception of Run #1-I. The sample
volumes were adjusted as per the allowed procedure in the
FEDERAL REGISTER.

At the conclusion of this section is the "Checklist for

Isokinetic. Stack Testing”, which is utilized by the test team. ft

19
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PROCEDURE #130-C
9/8/78

CALIBRATION PROCEDURE

ROSSNAGEL & ASSOCIATES uses the following calibration procedures for
its field, test van, 1lab and.shop equipment.

As part of its calibration program, ROSSNAGEL & ASSOCIATES bui its
own pitot tube wind tunnel to A.S.M.E. standards, This is used to TRli-
brate our own pitot tubes plus those brought to us by other firms without
such capability., Also, ROSSNAGEL & ASSOCIATES utilizes its uniquely de-
signed and own manufactured precision orifice for field calibdbration of
dry gas meters in its sample trains. This provides for disassembly,
cleaning of the orifice and reassembly of the precision stainless steel
orifice in less than & minute in the field.

Pitot Tubes: Are cleaned and redressed after each dusty or high
temperature test and at least every 90 days. They are then
checked for angles of alignment and condition of the face open-
ings to ensure that they meet the specifications described in
the FEDERAL REGISTER (Vol, 42, No. 160 - Thursday, ‘August 18,
1977) for the use of a basellne coefficient value of .84, All
pitots are serialized.

Drv_Gas Meters: Are.calibrated against the ROSSNAGEL & ASSOCIATES'
primary standard wet gas meter at least every 90 days or more
often if used in acid plant tests, Calibration of field test
dry gas .meters is recorded on Form #RA-1B1.

Nozzles: Are measured across ten diameters with a vernier caliper
before every test. When erosion occurs from a2 high temperature
test, they are measured, redressed in our mechanical shop area
and remeasured All nozzles are serialized.

- Thermocouple Bridges: Are purchased with the calibration curve and
checked against the lab standard thermocouple bridge at least
every 60 days.

Pressure Transducers: Are calibrated at least every 60 days against
a micro-manometer, correcting for capillary action effects.

Glass Thermometers: Are calibrated against the + .5 degree C., lab
standard thermometer at least every 60 days. They are checked at
body temperature prior to every test.

20




7 H . _ R _ . .
ISOKINETIC STACK TESTING - HUSSNAGEL & ASSOCIATES me .
Lopinsariag 4 Teating Consunants U

CHECKLIST 36195, 185 »
CHARLOTTE, NORTH CAROLINA 28208
PHONE (704) 392.1309

A. PRELI¥IRARY SURYEY AND FRETEST

=3 1 balit]

- - . . - . ,' H B
1, Determine Af upstreas and dewnstrean (sinmultmneowm efficlency tests} or only downstrean =
tests are reguired, What doss Purchase Order and/or siats application speclify? Cet
copy of state/city application fer installation to confirm test requirements.
2, Contact-responsible opsrating permonnel at test locatlon,
A, ¥eke purvey of sites -
a, Determine location and slie of test ports per RL Dwg, #i-0075C,
b. will staging be required? Will ports handle standard 3" NPT prods holder? Is E.P.4.
- - traln requlred? JIf not, what type. train? Is wet catch required? -
-- €, Moasure lnside dimenazions of breech, duct, atack or flue,- . ... _ , .-
4. Is adequate shop alir available if aspirztor is %o be used?. ... e -
". e, Is line veltage at site adequate under required load? L . =
f. W11l tenperature be toc severs for test perscnnel at eazpla port at maximum cperating
o L conditions? - What is maximum sazpling temperature? Ars radintion ahlelds or asbes-
e=T=: - tos sults requlred? ire wind screezs reguired? Are any harardous chemicals baing -
.. - .  so5itted? "If a0, are wpecial Tespirators meededr . 1 7. o .
*-~“Es<¥W111-on-site perschnel conduct all process loading and operation? “Ig mufficlent and . =~ - Do
" e-x- = _ propar-on-site refuss svallable in mn incineratar tast?_ ..., Leieies L - w0 .
- he Is atwo way commmication system required? . ;... ..- " &° ‘g’,’ij“_..__ Ny ) ) -
-~ "1, Check effacts from charging incinerator {temp., flow, smoke; etc.)s ~ca. o oo - oy o
- -3+ On inclnsrater ‘tests are Tirebox and secondary temperature Indicating equipment avail- @~ _  l.w
.. v -able? When were they last calibrated? - = = | [T T4 = T . oL
s k. Deternine Af Sampling Method I, Y, 2 or a mpecial masthod wlll bs usad per
- 2<% < RA wmarles of Porm #F20°8. " - - < AP T e T T T

. ﬁ-;ppll-élb].. PR,

————an .

T P

« Is At safe to leave equipment overnight 1.e¢. high temperature,
‘erac 0 OF unusuAl operatlons? - eo oo wmt o ohesmm o ms e e e T :
=, Ts the roof flat encugh for sxmpling train? “If npt, what can be done? What ladders, - o - @
2.s.vs.tv~ Bealfolding, Tallings,-wtc. are required¥ St 17T Tl TATT Liin s e ervie o
- Pind eut how "the test equip. can best bé raised to ~the testing point Trom the nesrest saf
G275 o » perking placs, s a ey or block.& “tackle -xeq‘d? " Estimate time t0 ranise squipment.
©. Estlmate equipmant setup.and ‘traval time, Determine whether At is feasible<to stay . . -
cr_ ., nhe e CFEINIENTT . S i rral p 1SN Ly e -.“_--.-‘.1? P e el .
P. Take Polarold photograph of test mite 4f permitted for Tuturs referentce el I
-4, Cenduct preliminary velocity and temperaturs traverme, Fill out RA Form #15. "Record time, .T

v!-.‘nd,” Tain,~vandaliem "

.
-t

P .

- calibration factor and typs of pitst tube used. Take Wet Bulb & Dry Bulb check if exhaust ¥ T ‘
i An unider-400 P DAL G T ITLNT e e E AR R e T S =L TS _ 7
5. Make Ringelmann/Opacity check {1f applicable).- Fill-out elther proper RA Form F17 or #17-0.- I
6. Determine exact manufacturing and zodel nunber of auriliary eguipment being used, such ass i .
- - .

© .., Auzlliary burners (primary, secondary, afterburners,‘ete,), °- o
*.b, Under fire-fans? ‘Over firs fans? In Tire air blast? . e -
.. €T« By-pase dampers? “Inlet daupers? Static indicatora? Tenperature 1ipfta?  0Cione or
oxidizing adders? : . A L -
~ #e lu thers & ssparate gas meter for gas burners on incinermtor teatsy- - == - .
- #. Scrubbers, dust collectors,. slectrostatic precipitators, stec, T
7. Make basic zcaled sketch {with dimensiche} of furnaée, combustifi chaxber, ven¥, Eoodi,
flue, scrubbers, Incinerator, inlet and outlets, sampling downstream & upetrean distances.
8, Determine height of stack above ground and distance to pearest property line.
9. Notify by phone call applicable government agency personnel of date and detalls if an of-
ficlal Test. Confirs with letter and applicable distribution of copies to customer.
10, Check to mes all needed supplies are in the test van) such am spare glass parts, sazple jars,
. evacuated e¥ylinders, Orsat, Bacharach, velometer, tachometer and low velocity electronic
micromanometer. Use Van Checklist to.assure 211 equipment is ready-to-use.. .
11, Would 1t help to pre-label sanple jarm and put the measured scrubbing agents in jars?
12, Pot in writing any speclal iest needs or potential problens such as mtate test forms naeded,
. . .eallbration data needed, 1ist of tare weighed Tilters, xinimun sampling volume, -etec, -
13. ¥ake sure on-site gAs metsr, orifice, pitot, etc. have been properly calibrated and the
attached tzges reflect it, .o . . . -

B. LAB FREPARATION: ~ -~ -

L

1., Tdentify, log and dry thimble/filters in oven {at 215 ¥. for 3 hours) and _desizcxte -thimbles '
and filters for at lexst 24 hours before weighing., Pollow special procedures on paper
“thinbles. Take tare wni?t of filters (to ,000l grame} on analytical balance. EKwep
welghed reference in desiccator, Record welghts on RA Porm #26.
2. Welgh drierits (or equivalent) drying agent for ixnpinger train the day before the test...
Store drierite in air-tight containers. . e R
3. WYhat other special 1ab equipment or absorbing sclutions are reguirsd Tor the test? During win-
ter months do not leave solutiocns or liquid samples in test van ocutdoors overnight. | -
C. ON DAY 'OF AN.OFFICIAL TESTs . ] . . Loy

1, .Start Events log 'Sheet on RA Porm #2B upon arrival and then contact openting‘pinonnd ‘at
+est loextlon. . :
2. Carefully unload and set up egzipment unless this is done the day before tast. .-Be sure all .
ladders and mny wind screens are properly secured, - - - .
3. lay cut exact prebs entry dimension for each sampling point {(as related to ocuter end of test
port) per EPA requirsments. ) ! - ’ s
4, Mark and/or wire penetration d¢istance on sisultaneous reading pitot tube and sample probe,
Allow. for port, holder, etc, Fasten pitot to probe wherever poseible, Mark Pltet 4n rela-
“tion to probs in order to detect any relative movement between them. When not possible to
strap pitot to probe, then take readings at another known reference polnt in other test port. -
5. Make velocity and tempsrature traverses. Record data on RL Form £15. In turbulant flow
... . .choeck attitude of pitst tude, both rotaticnally and longltudinally. Alsc nmote the type of
| pitot tube unsea {i.e, standaxd or special) on the RA_Porm #15. Always record time.of
- traverae and process conditiens,
6. Record wet and dry buldb readings of stack {up to 400 P.), atmoephere and process inlet alr{shen
req’d). Celculats moletore £ by voluns per Form #55. keasure rE!,. Py & Ty. Fecord on Porm #16. . -~ .
. 7. Caleulate Tlow and then nozile size to give optinun (near 3/4 efx.) sampling rate using Fig. €
and 9 of E.P.A. teating procefure (which is printed on back of ROSSNACEL & ASSOCIATES® 21
Nomograph Model 81). Meamurs exact dianetser of nozils with micrometer.or vernler caliper
and record on Porm ALY - . ce e
B. Verlfy operaring characteristics of eguipment and/or process under test: max, ‘or min, ftem-
peratures, Tate (continucus or batch), input materials, charging cycle of incinerator, :
chenlcals, solvents, ste. GCet this informstion in writing and have 1t signed by a _ . . ) .
. yesponsible plant awtherity. B - .
.9, Obtain barometric pressfure reading for each run where possibie. . Tooe e .

. I

.- . e

_ W=



LInetal) flltera foex coversd centalners inte fllter holders - de not cenneet Tilter holder
¥et, Fecord f13ter S/F on RA Perm £16. .

11, Tumn en vacvue pucp end allew to wxTm up at leest 15 minutes with bypass valve cpen.

12. Set up fepinger contente aw Tequired, UDD ICE FOR CHIIZED WATER. Do not connect inte
re=ple train yet. Be Sure waler is added to obtaln grester wurface area cecntact on inpingers.

13, Cernneet T1lter(e) and icpinfars lzto traln, ' ]

14, ¥zYe & lesk check on saeple traein up to the nozrls with 15 inches ¥, vacuum at ¥ on the pump, .
The o H seroee the calitreted orifice 4n FA Form F20 schematic |hl.£1 e .0) inches.%,.G. On
I.P.l, tests lenkige to.be <. 02 cu. %, in 60 seconds £15°%,., On L.A, Air Follution Con-
trol Districtitest.sycten s hold 25 Inches Bg . (with puzp nf.’) for 3 minutes without losing
more then 1 inch FKe. Release tlockage £t irlet end before opening bypass valve or shu<ting
off pump,’ Remezba¥ %0 read V- after shuttinc vumo o4,

15. Last thing before beginning run verily process im ope-ating and process log is belng
maintained, Check procane during tset run, . . .

16. ¥hen ready to begin test run, have Ko. ) Tester put probe and norrie in stack at first

. senpls point slong with velocity/tenpsraturs sensora, At signal from No., ) Tester that
he is In position, start pump and step watch, Record actuel tinme eon log sheet., Adjust for
imokinetic conditions. Kote stack tezpsratures, time, pitet rendinga, orifice adiustaent
and meter tesperzture on proper forms, ’

17. A%t start of run take complets Ringelnann/pacity readings on RA Forx #17 or 17-0 ne Teguired
by authorities. Record odors, ste, on RL Form €16, Shutdows pump whea changing test ports,

18, The basic test tezn responsibllities are as followm

No.l Tester (tean leader) is responsible for all aspects of test, the tsan mezbers

- Proficlency xnd following this checklist, This incivdes total supsrvision, proper
starting and ending ef run plus deterzmination and malntenance of isokinetlics and
2]] data, He 1is 1o make and record Cracity/Ringelmann observations and -leak test,
Obtain process Information. He is to persxcnally check rrocess,

X¥o.2 Teeter is privarily responsidls for proper pealtioning of probe 2nd adjusinment,
Cormunicate Probe movements to No. 3 Tester to required isolinetice. He is aleo
Tesponnible for and is to assist No, 3 man as reguired. He too will maintein a
periodic vimual ezisaions check. . He will wateh instrucents for indicstions of filter
clogging or breaksge, €ticking Vp, leaksge, ste, He is responsible for Oreat,
Bacharach, evecuatad cylinders or other special checks,

¥o.3 Tester is stortioned at test ports.--He will wove the probs to th: €OTTect ‘sxmple
Peint per the insituctlions of the No, 2 Tester. Ke will corzunicate loud and clear
the time 0f the point change and the Vp reading irmedisiely upon pocpletion of tha
change, Ke will s)so meintain the stack tecpsraturs log and taxe ¥.B,/D.B. Teadings,
cozxunicating then to the No, 2 Tester. Hs is responsible for assuring sanple point
change timing, cdor and visusl exicsions checks, -

19. Eoth the No. 1 & 2 Testers are rezponsible for commmiceting test point changes to No, 3
Tester. Incist on a reply when probe is in peosition, -

20. Using ROSSNACEL & ASSCCIATES' E.P.A. nomograph, correct se=pling rate 1f moisture, temper-
sture or veloclty pressure conditlons change xore than &K, 100 P, or .02 inches ¥.G,
respectivaly, .- :

21. TakXe integrated plus Epot CO2/CO sezfles in mny conobustion test as reguired for Bacharach,
Orsat or Cas Chrormatopraphy znalysis, CO0z sa=ples nust bLe taken upsiTeAld Of scrubber,

22, At completion of mum, first shut down puzp end take probe out of stack streaam, Nexrt read
Vg and then reconduct the leek test. 5Fe sure to xlowly release vacuum in propsr diree- \
tion after leerx check, rour all liquid in hose inte Ispinger #1l. Then floah hose aa
required {if E.P.X, tegt, follow E.F.A. Trocedures) plus iniet norzle, hoss, Tilter
holder and ccllect residue in seperzte “xrked containers, Use bottle brush or rubbar
pelicezan to loosen xdhering particulates. . . ' -

23, Keasure and record liquid volumes in every lmpinger on RA Torm #54., Condcnsate collection =

iz erltical for a “"moisture belance® check on any combustlon process. Pour impinger - -

contents into separate marked al) glsss contalnsrs, Xeep £1 iupinger seperrte for pi -
¢check, Use pHydrion prper i1f condensate is too small to collect. Do not mix fluches

[
o
.

: with original izpinger collection in EPA Method 5§ test, . - S
24, Pour contents of preweighed drying agent from impinger inte contaliner tc be welghed in kN
leb (if required). Use rubber policemun s necessary. Sesl conteiners with tape. y

ER K

25, Carefully put filterm ant thiumbles in proper closed protected and identitied cofitaihers,
Hendle filter ecntaliners carefully te avoid tiveing, Place in holders in test van, ,
26. Calculate isokinetics for first run to determine 3if samfling was within the reouired + 10%,
1f not, find error and reset nomograph. .
*27. Repeat C-5 through C-25 for aach run made.” 'Eake three one Lour runs or as otherwise H
specified, . . Two stsites allow one run 0fficial Tests, . B ]
- D. POST TFST LAE WORE {If an E.P.A. Test, follow special I.P.A. procedursi):

1, Test team to submlit all sacples to lab with any special hr.t.rqct_ieg_g’p;_n;.roj'por_n_i‘buity N

in writing.
2, Trenzfer liguid samples to beakerz {oT subseguent eviporatisn, Uss a Tubber policeman %o

facilitaté the transfer of any adhering particles, For extTenely 4ifficult to recove
residues use preweighed Gelmen Type 4 glasec 2iber fllterzs to wipe out the material,
3. Dry 21l filters and thinbles at 215 F. Zor three hours., Deslccata; cocl and weligh to a
constant reading. Poliow seprrate p-ocedure on paper thicbles,
&, Deterzine =i€ron size of mample or residue when required per separste yrocedure,
5, Desiccate 211 filters ané thimbles st leart 24 hours, Record final welight on ROSSMAGEL &
ASSOCIATES Porm #26,
6, Label filters end thinblea for perzznent record, Save for one year,
- 7. Frssivete probe, nozzle, thickle h=lict and elean any ether equipzent (such as izpingers
reguired) =fter this test, Restock squipzent in test van,
B, Weigh silica gel to .1 g£=s. zn? report promptly to calculation =ection., Almo do Orsat
aralysls so that vels:zity calculstions and isokinetics may be cenleulated.
Do Crsat Analyeis £nd zillcs gel weights within 48 hrs, a5 they are first data itemn

needed dy calculation group.

Written by: W.B. Rossnagel, P.E.,

) President
Form #RA—Z?I : Headgquarters l
: Midwestern DHice ROSSNAGEL & ASSOCIATES' Southeastern Division
Danto Envire. Consultants 234 Route 70 250 Anzona Avenue N E
4022 Stonehaven Rd. Mediord, N. J. 08055 . Atlanta, Georpia 30307
]
i

South_Euclid, Ohio_ . {609) 654-1441




IV

CALCULATIONS

iAllowable Emission Rate Calculations
Percent Isokinetic Calculations
Velocity Calculations

Percent Efficiency Calculations

Gas Flow Computation Sheets

Percent Moisture Calculations

Equal Area Dimension Calculations

Isokinetics by Calculator
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STACK TESTING
EMISSION CALCULATION REPORT

Engineering & Tesling Consulhnu
Air- Water - Noise
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- STACK TESTING o AR
ENISSION CALCULATION REPORT Engineesing L Testing Consvltants
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WET CATCH LR i DS
FIELD £ LAR Tata ' L § runv - £uu;.7-,1 ueuug_z-
pare lrif/az/@ 9‘/517/5@ lehag/s0
vawa;s:: Sleri . Tutcirgd ‘ SRR R

DEY GAS ~ETER (MLTER Conet

Vir (F7D

urﬂggm
:z é:p:.z :z 3’ ‘ﬁ#

2% 3'3" |

| BArSurTRIC PeEas. . pD (N Hoh) e
s MITEL ref=s,

':1%. Yl lzz? &6 |

GRS »rETEL TEMS |

2 (- #s) '[4)/\ |

| '04‘3

o T (R

756 5"7'7

255 - f
NS '057 J

vonsall oF GAS =anrLye - . V-

TVEOUGH perw ﬁaz(
. 2 Srautucn oatn, :

T L 7m ++4Co) -
TOTRL VOLLME ©F LroarD COLLECTED

;‘_ 1777 Ve (2 ;'E.) {;—‘7

o
T

.74:% Qé ‘iD

Sl smPrEERS § SILirca GEL
VoLuw~E pr wnrzg v rO K

Vie (”’f)

. 0¢f |
1.
B
13

37

SN GAS SosrE (SrD, conp,)

- COVNDITIONS

(17%3

Vioy = - 0474 Vi (F7‘.’) | / 94 .98 .05
as et € 37 canstn  Vrmas = Vit Veiern (7D “N 630 | og.ac a5 817
FLRCENT meorSTIME N szr.a ey . ) .

BY VOLisE Boo= Vi X000 ﬂ 3£ 5 : A 7‘,/
““2";:1:;:;"’"‘“" My (oms) 2047 | 396 |..77s2
e e s Voo, (F7/52¢) 9. 92 22.29 | 23.79
v A GTY 2L7 | PNT | 1057
Aeziee Smck Gt Zs () S43.251 33487 3R4B7
e rafas: oS B (mteoa) 42857 | 259/ 12597
- Acrune Fow A CFM Qi=60Ye A (F7u) 17,280-3 | 115653 {17 949 -4-
Flow/ AT S7b.

SCFM Q5= 177?-95

g.,q—i- $e0)

12,9785 |40,

_ « 10350: L
WEACHT A SBIDAr LTTE . 53 o; o .. g
OF PARTLICULATES W= ’-? Vmﬁiﬂi (M‘&d L ';ff: _? = / 7. ? o

~_ 543
=222k

COMCEMNTRATION saf
V.

Gftdﬂ-;S/q (MY -&95[._5) APy

| s FAEA PR

*When using scrubbmg solutions othe€
To calculate Bwo. the v:[‘otal
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STACK TESTING

RUSSNAGEL & ASSUEIATES

e
ENISSION CALCULATION REPORT Engineering _‘w::r"f:c’ﬁi"‘““'““

PLANT Cavoling Stelite -

ADDRESS (sld Wt |, L.

 <Tack ﬁyéu ye i(, [g = 2 {‘p //ee'fﬂr Z-‘;(A auﬁi"

CSDE/Emu#E&

n HJA Ié }l ; o

FIELD £ LAB DaTA | Rovvi-0| eons Z-¢d porn 3-0
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| Zutsreen Circa Scutheritarn Dreivion %L & AbbULIATESWC

Gomto Ervico, Compuliants 250 Arizona Avenuwe N.E.
.£022 Sionehaven RE. . Atiants, Gaorpu 30307
Seuth Luclid, Chie [20e} 377-2288 Engineering & Tesling Consumnu
{216) 777.5%00

MID-ATLANTIC DIVISION
619 INTERSTATE 35 SOUTH

%_ISOKINETIC SANPLING CALCULATIONS - S et
Plant 1 Carolins SHallZe
Address /Py ﬁ‘,// AL
Stack OLPAG
Code/Chapter
Field and lab Data . - ) Run , { Rungy| Rungy{| Run
Date ) : o yé&) //-7?/&) ' \
lAvg: Stack Gas Temp. - . __"Ts_avg-. P.o. 3//4 R34 - _5)3"/;__,‘ -_\-::-4-*‘.- —
Total Vol. of Liquid M N - : \_ ]
Collected (Fmp. &Sils Geli) ‘1e” ™~ - |2Y | 250 432 | \+
Vol. of Gas Sampled Thru ' . 3 . : e S .\_
D.G. Neter @ Meter Cond. ~ 'm* *- eIy by |\ |.
{Cas Meter Temperature aran T T Fooroo T "7"7:'* 9y . gy -i s
- . I R .. _F
Barometric Pressure o . FPygpe Ain. HGA ¢ Y, l75.% | 26.86]: \—
Gas Meter Pressure P, in. HG (4”) Ol Ol | '07 \ B
Sarometric Pressure : \
Minus Meter Pressure Prar * Fypr 18- HG 9.9 (2592 |2843
Average Stack Gas Velocity Ws)avg.' ft./sec.;;;, ¢ ?3' ;97 23.79 \
Absolute Stack Gas Static X .y ' : x \
Pressure - Py in. HGA %71 12%.7] >5.7/
Sampling Nozzle Diameter d_, inches 337|819 7 | &/ \
Sampling Time _ ©, minutes | LO | LO L0 \
7 Isokinetic Sampling - ~ I, % q¢g q?_g 773
T _ * When using scrubbing solu-
Run —» 1 2 3 N\* tions other than H30, use
.- ; VpsTp and Bwo from F13 and
Ts + k60 go4 795 78/ \ calculate eguipment:
Tp + 460 | L2 | £LO0 | s52 v, = 21.097(2"° VmsTD
. 00-Bwo
305.6 (Ts,,, + 460)[.00267 v, (T +460) + V »Prar*Fp)]
I=
. 2
S(Tm+#60) (VS)avg_J’s(un)’
Lalculated by: ¢
Date:

Checked Dby: oo
. Date: 'Y g

porm #RA-139D - I 27

-




Mid—eiterm Cluce o
250 Arizons Avenuve N_E,
Atlanta, Georgia I0J07

{£0&) 377-2248

Scutheasimrer Divis

Dente Lntig, Consultania
AT22 Yonehsvan RE.
South Euclid, Chio
{216} 777.5500

% ISOKINETIC SAMPLING CALCULATIONS

l\UObNHUtL & AbbUEIATES INC.

Engineering & Testing Consulran!z

MID-ATLANTIC DIVISION

3619 INTERSTATE B85 SOUTH
CHARLOTTE, N. C. 28208

e(meso) (Vs),yz Plé )2

=<8

| Porm #RA-139D

704/3911300
Plant Lavolina Stalite
Address @_.9 /d M, // VAL
Stack Ovr o~ le rtov £y “
Code/Chapter - '
Field and Lab Data Runj_d Rung.py ‘Run?.a\ij -
pate osfioljon | Yorpa\
Avg: Stack .Gas'-j‘emp‘i—t: — - .Tsavg.’ F. /9’/ 173 Y59_ - i?:-~——— Z-
Total Vol. of liguid . : A N _
Collected (Imp. & Sil; Cel.) '1¢* Z4° 7 1 21.] | 284 \ e
Vol. of Gas Sampled Thru - 3 : : 5 I B
D.G. ¥éter @ Meter Cond. - 1"m' Tt. wo.of |41.3¢ 749.30_ \ -
|Gas Meter Tempé_féiufe PR Tpe F- 73 . 7,‘)_— %" j\“ -
- : L N
Barometric Pressure Pba.r' in. }_iGA 2% 80 | 58 4 ?;5'-6'6 “\ ;
Gas Meter Pressure P, in. HG (JH‘} . /;j L 12 .42 \
Barometric Pressure . :
ljMinus Meter Pressure P'D.ar * Pm' in. HG 78‘.;5/ 2997 2% r,g \
[Average Stack Gas Velocity (vs)ava ' i"t./sec.gq"yfi 13.63 |94.09 \
Absolute Stack Gas Static
Pressure - Pg» in. HGA 1D3L6 29-%6. | 1526 \
Sampling Nozzle Diameter d., inches 300 JERT) T \
‘[Sampling Time ©, minutes L ) b o i \ _
% Isokinetic Sampling 1, % - Q?,'] J087 2 /O(v/ \
- * When using scrubbing solu- -
Run — -1 2 3 & tions other than H20, gse
- VmsTD and Bwo -from F138 and
Ts *+ 60 &4l 653 &I ? \ cglculate equipment:
Tm + 460 £33 32 A3 \ Vy,= 21.097 Bwo VmsTD
; 00-Bwo
i 305.6 (s, + 460)[.00267 v, (T +460) + ¥V (:pbar P )] | -

o

-Lalculated by:

Date: _
Checked by: ) O
Date: 0 .-




Jab Name e oY 3 oYl
' . Checke ﬁ: !(Qt
Larvoling <Sta/f tc ‘ Y

ROSSNAGEL & ASSOCIATES me

Engineering & Testing Consultants

MID-ATLANTIC DIVISION

3519 INTERSTATE 85 SOUTH l
CHARLOTTE, N. C. 28208

704/392-1300

_*;._Pfscrlptl°“ _&u—_ﬂ%&x_‘{gﬁ;r Ua/mne_ ea'rc g_Z'mJ-\

[/’M [corrccicd) = UM(”‘C’F.‘HII:J) _ (Lx: - La) &

_ a)/(err. La= Lbserved Lesh rate )
La s . Meylmem gllowitle
. _ Leok I"a‘éc. e
o - _ 9 TIMC—— . /"ahuf{f_...

Uniteomeeted)s 27.33 - toq-0den T
J7:20— /.20
202

U
Um

¥}




VILCCITY (Vs) CALCULATICN HUOVOIWHULL & Hoouuﬂltbmc

L

" - r“‘"-‘.’a I LB

. 1Ty al
Midwe tHs Southesriarn Diriion i ) a
1ierrr Office Sy osere Engineering & Testing Consultants
Drnto Emvire, Consulisnts 250 Arizons Avenwe N E
&C42 Sronehaven Re. Atianta, Georgis 30307 MID-ATLANTIC DIVISION
South Futlid, Ohio (£D4) 377-8248 3619 INTERSTATE A5 SOUTH
{216) 777-5500D ) CHARLOTTE, M. C. 25208

Job_Cavol/ua S’tajr&: : —Ca atlon;ﬂg;%'—
_ Approved vy ¢
Test, Ovaa\’w:'k:/n- I;!/"i- - " Date 3/7/3'0

Run| Pos.{. 22 Weighted —
No.|No. | &F 123 (Min.) \;AP_ Nd = . 44(%005) + -32(%92) +

' 2B(%N, + %CO) _

|-k CE | 1) 3yex = ] | I ggg%co ) = 53#;«(:;", = 1;8;0,
SE 2 gpex . = . _*28(714 + 500) = .28 x (f%ao) e
H4E |12 34L 5 = - | : ."",.‘ Md ) 99 97 1‘1; mole dI‘Y

i 31_:___ ._0_';,‘3'0»1._'_" =___,__ ﬁ < _= \r‘:( %' oy

— 1 A ma (1 jawo/.loo)-+ ,-13 3,,,0 .

'z ’D 3”’ :x I A ’"-'11:‘--""’3'(we't) e
&S L 3513:__:—‘ __ o lb'mle T L _
§s | lazax o= | s = _ 28X b we)
45 1,13 |.3e) x = - ,Ts;vg-. = B44 F.
3s 09 , 30D x = 'ﬁzo——
2S5 |08 263 o - Tsavg. = g0 R
/s A1 .33a _ - Ps, _2_!'13_?_/____ in. Hg

: _ Notes: 1) Md = Mol. Wt. Dry
X - 2) Md = 28.967 lb/_lb-mole
for std. dry air -

x = 3) Ms = Mol. Wt. corrected
‘X = for moisture -
: 1) TFor combustion and high moisture
X = processes:
N R = _(Vs)avg. = B85.48 Fs (YAP)avg.
< _ tsavg. -+ 460
_ FPs Ks _
X = ‘ Where: ¥Fs = 1 for std. pitot :
_ Fs = .84 for special pitot
X = : : (Type S) __ .
<. ‘(Vs)avg. = _. 92.92 it/sgc.

WEF),,

.

or normal -ghausts:

Form -_-;".A 141:. g



VELCCITY (Vs) CALCULSTION HUOOINHUEL & HODULIHItbmc

j - - et Y Pl T S
il lnem e cuthesitern Divirion :
Ds ,:: éf-ﬂ'i'o. C:':ullanh 3:0 Arizoha A-Tnuc N.E Engineering & Testing Consu!{anu
L0222 Sonahaven Rd. Atlanta, Georpin 30307 MID-ATLANTIC DIVISION
South Fuclid, Ohio o (404) 377.4248 3619 INTERSTATE 35 SOUTH
1216} 777-5500 CHARLDTTE, N. C. 28208
704/392.1300
Job Ca.ro/ph: S"fa/o {2 “Talculations by U;]f?
Approved by [d
Test ’ K- J;;k-t : )
o s—— . Date_u/7/6D
Runj Pos.|: 0 Heighted '
No.|No. | 2F| ¥2® J(Min.) \SAP ‘ = J"u(% + . 32(%05) +
_ 2B{ZN, 0) A
1o-F| e sl ], = 1 b(aco,) = kb X
’ : ..332.x S ' ' 32(% 2 = .32 x ( .
J‘E 12 ‘-3'61 = : . n . 28(7N_2 /oCO) = .28 :K ( ‘+ ) =
: R P B - o e g - a%. _ Ab -
[ el |33ax =/~ | " = _f_?_'.’_ To-mole &y
. 3E- _ . .wy x - --_ . —'A";. ) _._‘.'. - _Bwo — 6 6 - %_:____ -__r-:
28 |eafrenx i LT T e
1 17 e ] Ns Md (1 —'Bwo/J.OO)-P :18;Bwo
1E | o9:300x =t L i -

: S R ) 2P~ (wet)
65|13 361::' B IR 1b'm°1 :
P - . " .- .. - .-. —. . . - _ .é 3 lb . . -
<SS |73 ).380x = | Ms 2% 1b-mole (wet)
45 731,380 = ms' = 336’ F
_ ave.  TRgo
3s |23 |24/ % = | 7
S |1 .33 Tavg. T THET
o ¢ 1. ax = *
| N Pps __ 7] in. Hg
/S ./ |lzzax =
" _ Notes: 1) Md = Mol. Wt. Dry .
x 2) Md = 28.967 1b/1b-mole
- . for std. dry air
3) MNs = Mol. Wt. corrected
x = for moisture
: 1) For combustion and high moisture
x = processes:
N - = (VS)avg_ 85.48 FPs (YOP )avg.
ts + 460
= avg.
* v ~ Ps Ks
x = Where: Fs =1 for std. pitot
. Fs = .84 for special pitot
Cx = - (Type S)
- - {Vs) = 2399 ft/sec.
| WEF), e
- : i 2)\ For normal eXhausts: S
".F‘or dard '_01 tot Vs = 2.90 ave., X Vts \ 460 = ft/sec
- For spe 1al _pltot - 2.46 \VE X Jts +\#60 = ft/sec
. L — A PO T . .
Form -;P.A-—:lhlr. 2l "_:__,;., e .,""3 L Page 52-0




NILCCITY (Vs) CALCULATION NUJIdIRALCL & beULIHIthNC

sy M A e A

Southesttern Division
250 Arizons Avenue N E
Atianta, Georpis 20307
(&£04) IT77-4248

Midwertern Oflfice

: Enginearing & Testing Consullants
Dante Enviro, Consultanis

£022 Stenshaven Rd.
South Euclid, Ohie
12Y8) 777-5500

Job ﬂarp/ma S;‘g[:’c.

MID-ATLANTIC DIVISION

JE6TY INTERSTATE B85 SOUTH
CHARLOTTE, N. C. 28208

’ 704/392.1300
Talculations by L(/
_ Approved vy 4/

Test 00‘911;:— A /A'J;-t/r""‘

Run| Pos. |- 8 Weighted -
No.|No. | 2P| VAP [in.)| VAP | Mé - BT )I%ggg%%)*
3L eE |0 | = LB(7C0,) = B () =
& 12 |3 x - 32(% %3 = _\.‘32.;:x Y=
SE |3 |.360 % = -28(7N, + CO):' . .~.28 * “Tb ) -
$E |13 [3e0x . = - T mes 2727 Toomole ary_
IE |,/ |.332x = | Bwo=ﬂ r7/ j
2£ |, 08].092x Z | | - R
N S MS = Md (1 - ‘Bwo/lOO) + 18 ZBwo
1E |.09|.372 x = i 5 - :
bs .l" :377‘1 = -
SS |0 | 3 x =
451,131,261 x =
35 l10).3/6% -
2s ./ 332 x =
/s |4l {3304 =
_ Notes: 1) Md = Mol. Wt. Dry
x - 2) Md = 28.967 1b/lb-mole
_ for std. dry air
X - 3) Ms = .Mol. Wt. corrected
x - Tor moisture
- 1) TFor combustion and high moisture
x = ' processes:
T & - (vs)avg. = B5.48 Fs ”AP)avg.
. i} 15,y * 500
- Ps Ks
x = Where: = 1 for std. pitot
Fs = .84 for special pitot
x = (Type S)
. (Vs) = 2379 ft/sec.
(AT _ av - _
( AP)avg_— ,33q ' - ' -
2) \For normal dxhaustss:
For standerd pitot (V vg. - 290 x Yis\} %60 =
For special\pitot (Vs)a o= __2.146 x \ts +\460
FTorm FPA-141E . S Page S/ __ 31

Date -—’/7/3é




_\;ELCCITY (\"S) CALCUL“‘T]-_QE i iUV QiIYRULL & HOI)ULIIHIthNC

. . o ha Divisi
Midwvitem Oflice Sewt : petern res Enginesring & Testing Consultants
Drnto Envirn, Consulianis 250 Arizons Avenve N L
£022 Storahsven Re. Atlants, Georpia 30307 MID-ATLANTIC DIVISION
South Fuclid, Ohie ’ (£4D&) 377-£248 3519 INTERSTAYE 85 SOUTH
i218) 777-5500 . CHARLOTTE, M. C. 28708
_ 704/392-1300
Job Ca,m/,a; STa2/ b ‘Ca] culations by L

Approved Dby !,'/ d;

- & an - . )
Test C?yaujc Kila XA?“‘ . . Date__##ﬂé_

Run} Pos. | ® |weighted - .
unp 208l Ap | VAP | o VA | Md _44(%co§)+ .32(%05) =+

No.|No. .28(#, + 4C0) S y

-0 - I .44 (%co ) bl x (230 )-- 7.9
S 1 |.27]. 200 = ©L32(% 0.5 = .32 x (G7. =597
safialae o | e T

53 |se |yeox = Nd'
sq | ]veox -
B Sl 0y 772 S
se |aslaers =
$7 gy =
& |./5].367x =
£9 |.ss|Las7x =
S/0./% 1374 x =
s/ 1,2 3L X =
S/72) 72 3L X =.

- ‘Notes: ol. Wt. Dry
Sr3 /2 [ 39e X = . 2) Md .967 1b/1b-mole
: or std. dry air
,SI‘/ /2 BHix = | ~3) Ms = corrected
161,17 3l x = processes:
Et |, 08 L2583 % = (vs)avg.
£2 |73 3¢/ x = \Itsavg.
5 ~ Ps K i
&3 'A( '337:; = Where: TFs = 18{or std. pijot .
. R : Fs = for specia prtot
E4q 387 = | (Type S) =
a * .
- 2)\ For normal exhausts: W
For standard p\{:‘t (Vs )avg. = 2.90 X Vts + 460 = ‘IE/sec
Tor peClal Plto (VS)an. -= 2 L|'6 .vg. x vts -+ l‘-60 /Séc

-‘Form grP.A-‘.ll&l:. ' '._ B -2 h’ S Page 32 »»?;




VELCCITY (Vs) CALCULLTION MUJOINAULL & beULlAItbmc

‘ —Ter———— o
Mid- B South [ Divirion
deeitem Office Srtae Enginearing & Testing Consultants
Dento Enviro, Conaultents 250 Arizens Avenuve R L
4022 Stonshavan Rd. Atlanta, Georgn 30307 MID-ATLANTIC DIVISION
South Fuclid, Ohieo (2048} 377-4248 3619 INTERSTATE 8BS SOUTM
1218) 777-5500 A CHARLOTTE, N. C. 78208
F04/392-1300
Job_("qrefinz Qfa/ e Talculations by Q

ApprOVed by WJ;Z

Test ﬁm;yc Kiln- Exheuat= . h Da‘te%[iﬂ_

Run} Pos. e Weighted N D
rarf e | e [V o[ "B | ettty 1 o <
|to|es]. - _ 44(%c )= ' =
. EL ‘/‘ DO X _ = . .28(% + /nCO) --' . R _) =
.. ) _ 5 - . - - bs-"" Ib° .
E-'?. b ). yo0x = - T _Mc_l ——‘L‘?——l —mole dry )
£8 /o)l = B 2 gt
A A
- o L M ma (1 - :Bwo/loo)—r .18 Bwo
Ew0 |17 qu = 7 E = &
x S ' — (WEt) i
EN | 4 |iHoox = ib-mole .- " ﬁ)—~
13|/, o0 x = | Ms = 7? 7é ib-mole (?’?t)
E123|-/51,387x . = Tsavg - /g// P
E-l‘f ‘/4 '037"){ = . + IEO
15|12 | e "ave. = —LAL*
3 ’ MO x = :
o “ e . Ps R &b in. Hg
Ete|-/3].361 x =
_ : Notes: 1) Md = Mol. Wt. Dry
x = 2) M@ = 28.967 l'b/lb-mole
_ for std. dry air
x0T 3) Ms = Mol. Wt. corrected
x = - for moisture
: 1) TFor combustion and high moisture
X = processes:
b4 = = (VS)pyg, = 85.48 Fs (YOP )avg.
. B Vtsavg_ + 460
' ~ Fs Ks
x = Where: PFs =1 for std. pitot
Fs = .84 for specidl pitot
x = _ (Type 'S)
R A (Vs)avg. =_g3.7% i‘t/sec.
( )avg-# '377 " ) ' ’
L— 2) normal exhaustdn - iJ
For Nandard pitot ( )avg- = 2.90 a x is ¥ 5360 = __Tt/sec
For spedial Pi'tO'lE (VsiN, . =‘_24_.\146 Avg. \Jts + 460 = ft/_sec

1)

rm #RA-1MIE . LF 0 Page 38 it
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SELC

M;d—oﬂ.m Cliice

Dimto Envire, Conpultants

L0522 Stonshavaen Rd.

South Euclid, Ohieo
1216) 777-5500

Job Cavollna Stal/Zc

CITY (Vs) CALCULATION

Southesttern Divirien

hUbbNAth_& Abbl] IA]ESmc.

250 Arizons Avenue N. L

Enginearing & Testing Consultants

Atiants, Gaorgu 30307 - MID-ATLANTIC DIVISION
[£04) 377-4248 3619 INTERSTATE 85 SOUTH

Testﬁré%fc K/ - Exhzust

cmmom., N. C. 78208
" 704/3%2-1300

"Cal—"latlons by
Approved by f¢/

Date_ 4 22[20

Run| Pos. |- e Weighted
&p | Yar |, ., - ﬁ—- d = .45(%C0,) + .32(%0,) + .
No.|No. = [(Min.) AP : éB(%ﬁ + %-20 2) o
-0 _ 4B(%C05) = 44 x I Y=
S 1 12 ,311%3( 32(+ % = __'3238c L ) =;'-‘--: ol
. - -..|. =
52 25 1,387% = 2 (%N CD) '? X ( ): '
; ‘5_3__ 0/6. Mx -=b e .
5‘,‘ olb a”oox. ._=
s |, e "’"{I L=
| R e - Ms = Md
Se |6 peox = o TR
57 017 .-"la;x. ' “_=_ - S :
S | /b 400 = . ib-xpole (wet)
) ? 2], 374x = -Tsévg. F
S/o 10" 'Jvé'x =
) Ts = R
S/ | 06,245 = ave.
' Ps in. Hg
s/72 |. 1R |36/ x =
_ Notes: 1)} M Wwt. D
S/3 |13 1,36/ x = 2} M 8\967 1b/1b-mole
. = Tfqr std. dry air
Sv ,‘_‘f '37‘_/1 = 3) Ms = Nol\ Wt. corrected
S 12|, x - for\ moisture
U 1) For combustion and Ligh moisture
S}, 121 39 x = processes:
E 171 |,12{.346 x = (Vs), .. = B5.48 Fs ave.
£a . — \’tsava. T R60
M 1,374 x = ~ Ps Es
ES |,/4].37%x = Where: Fs = 1 for std. pit
- ‘ Fs = .84 for special pitot
EY |16 |.49Px = (Type S)

e (V8) o, = RESE Tt

Te

or normal exhausts:.

For standaxd pitot
For special pItot

2ph_1M1E .

-

2)
(v-s)avg_ = 2.90 T x 'Vts + 460 =
(vS)avg__é_z.b,s _:x qts * 460 = Tt

3Y



_VELCCITY (Vs) CALCULATION

Hlidvvnom

Olfice

Danto Ervire, Consulients
4022 Stenshsvan Rd.
South fuclid, Ohio

i28) 777-

350D

250 Arizons Avenuve N. L
Arlanta, Georgis 30307
(4D4&) 377-L£248

Job_(? arefins Sfa/:{c

Southeariarn Divirion

HUSSWALEL & AbbULIATESmc

Test @yanpc A’./n “"—“"‘ut
143

Enginesring & Testing Consuﬂan!a

MID-ATLANTIC DIVISION

3617 INTERSTATE 85 SOUTH
CHARLOTITE, N. C. 28208

: /
Talc latlonémb:;r’uw& ? -
‘Approved by g/,

Date g ZZZ@

Torm FPA-1 1}1::.

—e

Run| Pos. | el © [|Weighted o A :
No.|No. | 2% | VAP kmin.)| VAP 4‘{“7025 T %gggfo_z)_'f
{20) ~ . 4 - 4L (%CO W x (2 )=
£5): /bl 4eox = ~32(% o;f L SR L
) ‘ o -+ . .
gl |l wox . = <200, 7 200 2 2: x,' : .
E£7 |aglwnwx = ,-f:..-é.“_‘.i__;...“; 2 ? 1b-mo1e dry
(E#|g|wix o
EA N ,Iqoox' o P '
£\ L woox - =
E]/ -u,L Tomx
£U ol& wa.'x
F/3 |, 151.387x
E/‘,l 0/6 .‘fOOx
E15), 1|37
‘ g& &b in. n
E15.03 |, 396 - .
_ Notes: - 1) Md = Mol. Wt. Dry
X - .2) Md = 28.967 1b/1b-mole
B _ ' for std. dry .2ir
X - 3) Ms = Mol. Wt. corrected
x - ' for moistuxje
: 1) TFor combustion and high moisture
x = processes:
. x = (vS)avg_ = 85.48 Fs (rA_P)avg_
ts + 460 .
- avg.
* B V ~ Ps Ns
x = Where: Fs=1 for std. prtot
Fs = .84 Tor special -prtot
T X = (Type S)
--' - WED) _ e (vs)avg. _22 @Z fﬁ/sec-
A avg. .
- : 2) Xor normal exhaudys: +- " "
For stagdard pitot ( = 2.90 T xts ¥ LE0S ___ / ft/sec
For spec '_p:_'L‘to.'l:. = ;46 x qts+ Léo = “f‘_t/s_ec

S+ Page ZS



CALCULLTION

CVZLCCITY (Vs)

Southesstern Di
2%0 Arizona Avenuve N L
Avarta, Georpia 20307
[£08) 377-42L8

|||||

Midweitarn Ollice

Dinto Enviro. Consulients
L0522 Sorahaven KA.
South Fuclid, Ohieo
12V6) 777-5500

Job Garo/ma 6 'fa/ e
15?4&3&7‘

Test /iy & nqe-/\’-/ﬂ
J

Run{ Pos. |- V—— .9 Weifhted = .LP‘-I- C0.) + .32(%05) +
No.} No, AP AP (Mln-) AP gya(yﬁ) -+ %go) 2 |
-0 o : - UL (FC0,) = B x ) =
SQ ./‘{ 13771 = .2 (%N_z“"*'”_ 'CO) "' -28 X ( 1b ).-
sz |seaeox = M S ————Tb-mole ary
| s¢ | ey x = - %,
, S: -IY .’}J‘fx ‘:= - - : = 4{:-1-__
-- 5‘6 i -i“ (,:x S Ns = Md = Bwo/lOO) -+ .18 :Bwo -
." ,‘7’3 = ’ ' e )
g M e (we‘t)
57_ Ay ‘/;l{x i'_'—‘. : e j-_
. ) Ms —1}-?— (wet)
S&|,ryl.4/2x = ib-mole
'S? .LS— ,35’73{ = Tsavg. F
S/0 |.151.357 =
: Ts R
SH 131361 = ave.
" Ps in. ‘H
szt |3y - ©
' Notes: 1) Md = . Wt. D
SI30, 321 = 2) Ma = 28\967 1b/1b-mole
_ r std. dry air
s/ 721,396 x - - 3) -Ms = Nol\. Wt. corrected
SIS112 |, 344 - ' moisture
Si 1.3 “'3‘, 1) For combustion and \high moisture
" x = processes:
E1 12,392 x = (Vs) gy, = B5.48 Fs \'_A—P)avg_
. ts + 460
. = ave.
E:‘ ',bf_ 37 = - V ~ Ps Ns
£3S B, 387 = { Where: TFs = 1 for std. pitdt
. Fs = .84 for special
E* , K 337 = (Type_S)
m - o (VS)_avg: )
| ) 2)-. or normal exhausts:
: For stdpdard pitot (VS)avg. = 2.90 ~x {is ¥ 460 = Jsec
For snézc _'p"i'to:t (vs)avg...= 2.46 n x \ts + 56O = £Ysec

-

*I

—-

orm FRA- 11}11.'.

NUOONALLL & beULIAI tbmc

Enginearing & Testing Consu!tanu
" MID-ATLANTIC DIVISION

3419 INTERSTATE B85 SOUTH
CHARLOTTE, N. C. 28208

N 704/392-1300 ¢
TCalculations by aJ
Approved by (dﬂ

Date & /7/5'0

Pége \Bé




VELCCITY (Ve) CALCUL&TION NUSVINALEL & beULlAItbmc.

Midwestarn Olfice . Louthesttiern Division
Engineering & Testing C )
Danto Enviro, Consuliants 250 Arizens Avenve ML g g esling Consuvifants
£022 Siomahaven Rd. Atrlanta, Georgis 30307 MID-ATLANTIC DIVISION
Seuth Euclid, Ohie ) (£04) 377.4348 3619 INTERSTATE 85 SOUTH
1218) 777-5500 ) CHARLOTTE, M. C. 2872
704/392-1300
Job_(T4 ro/m:. 51‘3/ y {=2 TaIlculations by z

Approved by

Test &r:ﬂsﬁ Viln— Exhznst . - Date_d J72/8 .

2 M 0 B - IR SR
B-olz s _ b (CO =
0lEs e e = . 3257 p) T Tix )J;_ ,

-28(aR, + AC0) =728 x

EG |/ |qoox . =
A NAT L .
E2|JI7]417x -
| £ |. A& 4.3-5"71':'_. | : R

£l ,3&73; | = M—
lgn | sl 367x = -_
|\E12].25] '3371( = :

E13 .17 |, 43 x = : Ts;vg. - _ /40 F
Erf .57, 367 =

Ei|rsheerx = Tave. T —G2LT

e |z |.3ve . Ps 2& &b in. Hg
& * . X =

Notes: 1) Md = Mol. Wt. Dry
x = 2) Md = .28.967 1b/ib-mole

- : for std. dry air
x B : ~3) Ms = Nol. Wt. corrected

for moisture

x = : ‘ o
. 1) For combustion and high moisture
x = processes: :
x - (Vs)avg_ = B5.48 Fs (YAP )avg.
. _ tsavg. + 460
. - Ps Ms
x = Where: Fs = 1 for std. pitot
_ Fs = .84 for special galtot
x = | - (Type .S)
— . (Vs)avg- 570? :['t/Sgc.—.—
NaP )avg._ N 3% , - E

TR e,

For stadgdard pitot ('VSV ve.
For _speci pi“to“t_ _‘(_VS)av
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EQUAL AREA CALCULATIONS
Description

ROUND DUCT - SIX POINT TRAVERSE PER DIAMETER

- e - . L - L. : R .

. R - - - - . L .17-.‘: .

Stack T.D.= 4. Ini|z.

Point| *% of = |Distance’
No. |Diameter (Inches)
2= IO RN 72 ? :
2 sy | oy oo
3 29.5 Jé =
4 70.6 3. <
5 | 853 |40.7
' 6 95.6 |43, 9
. . Headquar‘len -_
Mid-estern OHfics | OSSNAGEL & ASSOCIATES -sﬂ-"ﬁ!ﬂﬂ!-”_" _ : _—
Danto Envire. Censultants 234 Route 70 230 Arizons Avenve NLE . -—-. --::“
4022 Stonehsven Rd.  Mediord, N. J. 08055  Atlanta, Georpis 30307 T e
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ISOKINETICS BY- CALCULATOR

Company:'ou_g&;— M Made by: wtoi

Uni‘t_:_@q& - TalS " .Date: (/:/,D&'/ FoO
N : ol
3 XM K = 599.6188 .AHe D_n4 (1-Bwo) (i'_m) o B T
: 77 s/ | I |
D_, in -uy » I | L3735 |.372% | 375
Dyt - oo | 019t | 0095 | ,E0%T sy
7%H 0
Wo(1020) - 07" | .07 07 S 7
T (R) ) Sy ) S+ sz | s
) Ry < eo
T_(R) o co cod |
- - -] - :aao
PP / . / -/
K L ‘Z'A/ /6, 8( 80 é,a <L O
AH@ = Calibration factor for orifice & . 380
D, = Diameter of nozzle ' ' (O
Bwo = Assumed % H,0 '
= Assumed meter temperature, R. 1S, 7

Assumed. stack temperature, R.

H‘T:‘]m‘d m‘-a B’-Ei

Assumed pressure correction factor (usually 1.0).
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Events Logs

~Sampling Data Sheets
femperature Data Sheets
Impinger Data Sheets
Orsat-Gas Analysis Reports
Calibration Data Sheets

Lab Reports
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A7 Le. /n L /. o
13113 M| Evcd Aen £/ . [edK fTete = o83 efm &
1133 3?A~M1

21y Eu A«« 2 /.c-»( ek oK

20 | B '
w32 : M#? Leak ehiti Of

| 44z /’ac_k & WM e~

- | VISITORS LOG
Lr50 Lca.vf- /,_.Z/ P sul Charles pflewsome
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EVENTS 1.0G
TIME EVENT .
‘ I1SOKINETIC PARAMETE
/'S K'r'/ Slcaess @is) m:-/-—'/ 5'7/-r ‘?“/ ' tm =
Co #o=7 W?,,f/maf"fﬂ!'w
05| feuk cheel 04, - “3‘-% A f ,,/
D:um ﬂ'/ /L«-ﬂn-
?,3” l ,Dna.., ﬂuuqr7 Uér { 70”“"' A
9rjf) éf.?(favea.st - /w -F/m.u - opprey ; _sz
. o ‘F #447 Jbﬁ;{ : )
‘ NOZ2LE = Piror” T
11°10 ST4ET Reré )-0 . .
1217 ERND Riwr )=ty :
Ji3s STRES fownn H 2-p
]is2 S7ep oy - Proeess o&uu-— Cond Forol 4 ‘.,,,..,,. A/”;./ :
202 PS5 tany e e--. l.\-—u .
2°¢7 Ewrp R o ## 2-0
3,'30 Srder e‘”’# "3ep -
/ SITORS L0OG
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dorn (Lo fleb b DaTEi_ 4 )25/ O TEST NO. 02
UNIT SALUPIED Judsiey — T rnlels |
PROCESS OFERATING CUNDITIONS S'cg, 5%3«:.2:: 4—9,

—

! s V i arometrlc Pressuren 1n. He. A
= a4 Era AL Static Pressure: - 4in. Hg."

. Saﬂ‘h Line ?‘;Yf:: Stack}fiot [Orie Dry(w.s ‘ S'l:a‘tlc Pressures . in. W. Gof.
Time lmq Vi LS nrl &sce Meier| Remarks
& M [Toiet}in Ho f 4,1 Temg| N99- _BJ_L . lgl'nyas I-:ﬁter S/.N fﬂdﬁ -
‘ : ~ rifice S/N__ - -
’ Bl 1N - .2 o, E“Z”‘ Vacuum Pump S/N-~s = cmie v "_
”"D.. QE Lf 7 3‘2& /.2 ?(”j = Fllter, &M: Mn,g ton —;__
A of V1ol | IRy} Vs {196 2] =] RO '
ooy | H (10 350 12 |- 964 . :
Y : < -k | - ) . ‘.' az‘ . L ‘ IES __-__,:—,_3;_‘?‘ P TR -~ e .'."-“
: g’ '71 1 233 6:? sZ»* PR B .%PA JﬁezﬁhQGS wy
:j'J? 3 73 [ SR /DY -%f = D‘rj};:ﬂ’ Tﬂethoﬁ 5/
o ..:\__{ . N R ;q ‘_;7 B _.__::,_.',»__ - - . __;_:,.:i»- _-‘.; P -5
e i. H=g¢ |- ,J e 10 XO SR 'Pre-Test ”Leak Check - '-.‘-~‘é%--
(Ol — |Shkgt dawh - eda%,,/g,x: < Dd:xft.B @ +¢ "Hg. Tor_AQsecs.:'
iBl6s14 etV 1883 | 88 bgat] — } Post-Test Leak Theck

77l 35 (”' L e# s <£ﬁf‘t.? @ 72 "Hg. i‘or_é_?_seés.

71914 B9 143 |/ O

{Opacity/Ringlemann: lsax. | el
: . Avg. o WA

Odor:__ EyTrcm c_ |
: Orsat # I/ © Ml AM

amr +T———]|~ .- Isckinetic Parameters
_4#?// 2 /ﬂﬁ‘/"‘ 2/7"1} — —1|Ca¥{L Factor___~ '

Pl = mil B %}N i—

N T : oo . o P/P- F

o Nozzle Dia. : =

..Theo Pitot= 5, i X

Notes: LT - “ 3

* 1nd1ca‘tes change in J.sok:.netlcs Ave :t - __1 EF ) srie el ,:g
. - - . ,_--_,_-"-.- S"“i

Qter AvE. ty andtp tolli O Y/ — fﬂ% 52136 Ll-ng.“.._..-‘?

ue‘termlne Avg. -lt *":_ wh T :; ‘-?-'g- "" -

#34~16N : i

Wn.;{‘t. - __,,;
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a0z _(lenolive M i DATE é//)f;/ﬁé) _ TEST .NO._O7
UNIT SAIPLED_ (Dypase = Tule T

PROCESS’ OFERATING ccﬁDITIONs Sece Se,4¢y:‘é A,., [,71 ééf 91@-{4/1
' - -

Run 32T R Y V. Tv. 1 Jm’f,f'Barome‘trlc Pressures___in. Hg.A-
| | . g.A
: = 21 P P’“ T - jsta‘tlc Pressures__ - in. Hg.:*

o ‘Scm-r L\;ﬂe D"vf“‘ Stack|Piet [Oria n::,tns o Static Pressures in, w.r;. .
lmE Rl I . S - :4
1AM P':2+ inHo i Tems -Ré.‘] ;T.L'die '_-R,g_: ‘emar ° Dry Gas leter S/I\ ﬂlﬂ .1 : ”, -

—1 — 1 - Orifice S/N_.

L_jﬂ 19[5 pel kA 7 _-373-': i[} : ‘67:5/ 9"‘._0‘? K‘JA:-‘ Vacmll::ePunp S/N = - K

S R RN ¥ Y P Een Ee P I Fnter. me S/Nl _rga_’ P‘g/i;’.:s‘.&
' jé‘ 5‘6 3—. 95._ -.] ‘3’8’.‘:# :J/pz I?é 3’-4# R L w2 ‘_.,—r_—-;, e -_ - ‘i-_ ' '- " ;V"J‘- "’
14 ‘_ £ e l] 5oyl

‘}’.

- -

-

DEPA 1\et‘nod5~;. -O'ks
D r_PA Hethod 6/8
" 2] 4] ok 4 Pre-’.[‘est Leak Check“ ;o ._-.-.'
- :oﬁ 15 .j J‘}‘],&_‘ _ﬁ]g ‘W 73_;@ ] r-<oa i‘t.j e /2 72 "Hg. foréc)ss:"cE. CA
YN B . . '._.- oo --.'..'E f —-_l:jﬂ - ] _ . e - . -,-.'_’ '_'.""‘__ ‘
] BLV‘AL-.\L Al ,,Lj 1;&?.13 AR Post-Test Leak -Check ~3t

- ' 1 < -oxt.) @ S Hg. foréasecs.

. Y !'_- N (. .

711\ NINED i 1 Opacrty/Rlnglemann: ‘Ifax. Z’/AL-
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{603} 632-7567 ’ Engineering & Testing Consuliants
Headounrers Divirion MID-ATLANTIC DIVISION Southosstern Divisian
2324 Route 70 3619 WNTERSTATE B5 SOUTH 250 Arizons Avenue N E
fMediord, N. ). 0BOS5S CHARLOTTE, N. C. 28208 Atlanta, Georgia 30307
(609} 654.1487 704/392-1300 ‘ (404) 377.4248

[AIR - WATER - NOISE - INDUSTRIAL HYGIENE - ENERGY - WASTEI

® STACK & EXHAUST TESTING % BACTERIA STUDIES ® CHEMICAL ANALYSES .
. B APHY & .
® DESIGN OF AIRf waTer f noiSE ® SPECIFICATIONS / bDRAWINGS ® GAS CHROMATOGRAPHY & LR

POLLUTION CONTROL SYSTEMS ® waTER [ waSTE WATER / BIOASSAYS - ® INDUSTRIAL HYGIENE (0.5 . H.AL)

Aprll h 1980

o ke
-

Mr. Mlke Landls ST T ; S
North Carolina DQpartment'Economlc Resources sl
Concord, NC 28025 LsE A e T e

'Dear Mr 'Landls-“_ ;fT : : _ i
Jhls letter is to notlfy your offlce-that ROSSNAGEL & .. .
ASS50CIATES, Mld-Atlantlc'D1v151on,_plans to conduct an Offlclal‘
Alr Pollution Particulate Emission Test at Carolina Stalite in
Gold Hill, NC. This test will be made on Tuesday, April 22,
1980. Our contact at the plant is'Mr. Charles Newsome. .

We will be making simultaneous determinations for particu-
lates as per EPA Method 5 on the inlet and ocutlet of the Orange
Kiln system

You or members of your staff are invited to witness part
or all of this test. Our test team will be arriving at the
plant site on April 21, 1980 for equipment setup and should
be ready to begin testing by 8:30 A.M. Tuesday, . Aprll 22, 1980.

Yours trul

W. Dan Fink
Division Manhager
WDF/kmw
C: Mr. Charles Newsome, Carolina Stalite
Mr. W. B. Rossnagel, ROSSNAGEL & ASSOCIATES President
Mr. Richard Westbrook, Testing Manager, Scutheastern
Division, ROSSNACEL & ASSOCIATES
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NFR — ENVIRONMENTAL MAWAGEMENT 2D .0500

For process Tates be+tween | and 30 tong per hour, excluding 10
tons per hour, raximum allowable emissions of particulate matter
shall be calculated by the eguation E = 4 times P to the 0.677

pover where E = maximum allowable rate of emission of particulate
matter in 1bs./hour and P = actual process vweight rate in - )

- tons/hour. Por proc2ss rates between 30 and },000 tons. per hour, - .~ I:
£xcluding (00 <ons per ‘hour, wmaximum allowable emissions of- Q;;gggw

" emission of particulate wmatter 3In 1lbs.shour .and P = actual-?

particulate matter shall be calculated by the equation E = 20,421~ -
times P to the 0.1977 power where F = maximum allowable Tate -of.

process weight Tate in tons/hour._ For process Trates between-
1,000 and 3,000 maximum allowable emissions for particulatéT
mat*exr shall be calcu1a+ea by the eguation F = 38, |47 times P to
+he 0.1072 power vhere ¥ = maximum allowvable rTate of emission . of
part iculate mattar in lbs./hour and ? = actual‘process veldht
:ate in t6ns/hour. - e S e e B
(b "The ownper oOr operator of the plant shall malntaln “dust
con+rdl of the plant premises and access roaﬂs hy _pav1ng,' 011 T
+roatment, or nth2r suitable measures. - TR Sl
(c) A1l stome crushing operations shall employ a uater spray ) -
over the crushzr or other dust control devices as may be approved '

by +he commission.

History Note: Statutory Authority G.S. [(43-215.3(a)(1);
[43-215.1C7(a) (5):
Eff. February |, [976.

0510 PABRTICULAT:SS: SAND, GPAVEL, CRUSHED STON¥® OPERATIOKS

(a} Neo person shall cause, "suffer, allow, or permit any
material t¢ be produced, handled, +transported or stockpiled
without +taking m2asurss +to reduce to a mirimum any particulate
mat+*er from becoming airborme, and in no case shall established
anbient air-guality standards be exce=2ded at the property line.

(b} ™he owner or operator of the plant shall maintain dust
ccntrol cf the plant premisas and access roads by paving, o0il
treatmert, or other suitablz measures.

(c} A1l -stone crushing operations shall employ a ua*er spray
over the crusher.

History Note: Sfatutory Authority G.S. f43-215.3¢a) (1);
. {43-215.107(3a) (5); )
Eff. FPebruary |, |976.

.0541 PARTICULATES, SO({2) FROMN LIGHTWEIGHT AGGREGATE PROCESSES
{a) No persor shall cause, saffer, allow,. or permit any

material t¢ be produced, handled, +transported or stockpilad
witkout +*aking m2asares .to reduce to a minimum any particulate

NORTH CAROLINA ADMINISTRATIVE CODE 77 . 2-)182
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NER - ENVIRONKENTAL “ANASEMNENT 21 L0590

matter from becoming airborne. :

(by The owner »r op2rator nf +he plan* shall main+air Adust
control of th= plant premisss and 2ccess _roads Frv pavire, =231
+reg+mer*, or o*har sui+ablzs measures. : _

(c}y 2all .stons crusb*nq oohfa*4nr= qhéll ﬂmp1ny 2 Wa*wT Sspray
over +he crusher. - A :

(A1y 311 s*acks .servinT ki lnq “or Eryers =}a11 te egyivpa? with.
=it pcllu*ion control Jevicss cavable of collect*ira=a minipum of .
95 mparcert. by w2ight of. par+1cu‘a*° ma*+er and cortrclling *kc
emission of snlfur ﬂﬂjx*ﬁ=, +D ‘ro* mere +harn 2.3 pourds

million nTH 1nnut._ . o ?f..um? ;;ﬁ:,;:

Historv Notei_iS*a*ﬁ*b*f A6:h5+‘17 n_ ]“572' (a)(')*-~ 3
T T lus 2,% ‘r\7(a) .tq)‘" ‘":'.. "'_-_‘ _____ 3 .
Eff. .Tﬂh"nary ],.]976*‘

Ameni=d @ff. aprily, 1977"_'.,?___

. _"' V. el —_—...-".

.0512 PARTICULATES FRON HOOD - “PRODUCTS' TINISHING PLANTS B A

No person -shall cause, suffer, allow, or parmlt particulate
matter caused by th2 vorking, sanding, or finishing of wood +o be
discharged from any s*tack, ven*t, or tuilding intoc the atmosphere
without providing, as a minimum for its collection, adequate duct
work and properly designed collectors, or such other devices as
approved by the commission, and ip no case shall established
ambient alr gquality staniards be exceeded at the proper*y line.

History Note: Statutory Authority G.S. 43-215.3(a) ()
143-215.107(a) (5);
Eff. ¥ebruary - |, 1976.

.0513 CONTROL OF PARTICULATECS FROMA PORTLAND CENENT PLANTS

All cerent kilns shall be equipped with gas cleaning devices to
_.feduce the particula*e matter 3in =be gas discharged +o +he
atmosphere to mnot 1less +than 99.7 percent of the particulate
matter entering the gas cl=aning device. However, vparticulate
matter discharged +to ths2 atmosphere shall not exceed 0.327
pounds/karrel. } A .

History Rote: Statutory Authority G.S. {43-215.3(a)(i):
{83-215.107(a) (5);
BEff. Tebrmary 1, 1976.

.0514 CONTROL OF PARTICULATES FROYM FERROUS JOBBING FOUNDRIES
() No person shall cause, sinffer, permit, or allow the
opission of particulate matter which will exceed +the lipi+s
specified in the following table from any ferrous Jjobbing fourdry
cupola in operation om or prior to January |, 1972. Any foundry
. 78 - '
NORTH CAROLINA ADHINISTRATIVENCQDE . 2-143
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DRAFT/WP . Dura- [Casne © B

d3006-4/971130 REF 14 (f-u)
03/30/92 1 | fer. ;{}/g

Emission Test Report
Review Checklist

Reviewer:. /? /(//M NS A
Review Date: //r//g’/ﬂz_

A. Background Information

1. Facility name: df?/@d&szf' ‘gﬂb?ﬁ'
Goud P N

Location:

2. Source category: el TN E IS HT 4562%7?

3. Test date: 7 ?/29/5&

4. Test Sponsor: Ptaar

5. Testing contractor: [NEENATEL ?‘F /if;ac,
6. Purpose of test: Corel ¢ 1AVl

7. Pollutants measured

@ PM-10 €O S0, NO,_ voc Pb @

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.

Emissions tested
Test ID {Process Process ID Unconuo‘lled Controlled |, pcp (controlled emissions only)
/ Lotns (cond) A e f

2 AieN Ceare) A v RAS HBUSE




DRAFT/WP
d3006-4/971130
03/30/92 2

B. Process Information

1. Provide a brief narrative description of the process.
With as much detail as possible,

(e.qg.,

if a furnace

conveyor system is used, identify the type of unit)
describe the equipment used for those operations tested.

(Note:

adequate, attach copy or reproduce here.)

.Mn'f‘/)f‘l‘ ’gd
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9 round level
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DRAFT/WP
d3006-4/971130
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

A Cehy | code LA C kA PIF || DA

/6 3
(Indicate page/table Nos. in test ;eport)

Basis for data:

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

Process ID |Capacity |Units Test run  |Process rate Units 7
A 1 z>3 Fons S 765" Yor/m CoAc)
2 z3 ong/ 1 " /”
3 23 7015/ pe- I 7
4
j 1
2
3
4
= 1
I 2
3
4
1
2
3
e @ ]

X
W

Basis for data:




DRAFT/WP
-d3006-4/971130
03/30/92 4

C. Air Pollution Control Systems Tested

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

[—-llI) Type of APCD Manufacturer Model No. ||
| |

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

/\(U nDATH

2. For 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)




4

DRAFT/WP
d3006-4/971130
03/30/92 5§

3.

Using the attached parameter list for guidance complete

the table below.

[ e —

APCD ID

Parameter

Units

(Use additional pages as needed.)

—_— e

Readings

Run 1

Run 2

Run 3

Run 4

Type of
APCD:

Type of
APCD:

Type of
APCD:

Ao PATT




DRAFT/WP
d3006-4/971130
03/30/92 6

D. Sampling and Analysis Methods

1. Complete the following table

[ Reference/
conditional | Deviations

Test location Pollutant S & A method method noted
/ Ay 5 N &)
CO OnsT &N Y&

Y/N Y/N

Y/N Y/N

Y/N Y/N
= PFi S &N | g
o OMIAT (ON Yy

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




DRAFT/WP
d3006-4/971130
03/30/92 7

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.

3. Describe any deviations identified above.

s




DRAFT /WP
d3006-4/971130
03/30/92 8

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 Rua 1 Rua 2 .|Run 3 Rua 4 !
'/ |Stack temperature ar el 24( 22/
' Moisture Z, 5.5 4 Lo A
Oxygen /5 /78 Y
Volumetric flow, actual /2284 17568 I7.5%2
Volumetric flow, standard /6352 70470 B0/
Percent isokinetic ’ ’
‘Pollutant concentration:
PH LEnT) Gv _SGFD 8.97 2. £0 €7
DH teano_invns) 7 0./27 6,200 0.557
CQ/ o 4 ? 2.6 5.
7 |[Stack temperature a)t /é'/ /73 /6) 1
Moisture 2.6 2 ¢ 32
Oxygen /7T /6.8 /7%
Volumetric flow, actual 29 79¢ 39¢28 29y
Volumetric flow, standard 20 907 3/4 £ 3 &7
Percent isokinetic > ’ ’
Pollutant concentration:
PL C Eier) Sy ACFD 0.02/¢ 4.2343 d.8398
Pl (mn,g' Nt ) o o.0/2H g, oayy 4.0/
Ca D /'3 2.4 2:Y

Stack temperature

Moisture

Oxygen

Volumetric flow, acteal

Volumetric flow, standard

Percent isokinetic

Pollutant concentration:

|




DRAFT/WP
d3006-4/971130
03/30/92 9

2. Tabulate pollutant mass flux rates

Mass flux rates
Test ID, Pollutant Units Run 1 Run 2 Run 3 Run 4
/ PU (FeT b/ b 758 67¢ 2/l
Y /7.3 /7-9 Y14
| (D , /40 1878 Y]
R H |
2~ Purer) |l S £ 97 /6.8
Pr1 (iovo una) o o /5 T4,
COy " 383( Sr83 Se Ly
|

|




DRAFT/WP
d3006-4/971130
03/30/92 10

3. Present example emission factor calculations below.

Uneoyrnelle) QoMo sy
P (o irmivseé
P88 43 = 343 537 02
7743 = 293 L A7/23= oy
71y /23 - 3o /o8 /43 = 0,89
AystnesE = 31§ AreE = o2
Prr (@, inoec ) .
13/23 © 049 3y fo32 S
12.9/23 = 0.28 IS Sz p.06)
Y14 f23 = 18/ 4. Sfaza 0.20
AvSmes = /463 ) 0./7
Co,
340 /23 = 137
/818 fo3 = B2~
HA2 i3 2 476
3835 43 = /L7
S$83 A3 5 2¢3
Sy 43 = 228

Avsidges = 72




—

DRAFT/WP

d3006-4/971130

03/30/92 11

4. Tabulate emigsion factors

Average emission factor

Process Pollutant Units Uncontrolled Controlled

| e W P4 Grr) /03 /%an 3.5 o.(L
P oo o) “ /.03 oY
C@) b /72

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
Liquid/gas (L/G) ratio
Mist eliminator type

Packed-bed scrubber

Packing depth

L/G ratio

Caustic use (Y/N)
pH

Mist eliminator type

Carbon absorber

Bed depth

Superficial gas velocity

Bed temperature

Desorption mechanism (medla)
Flue-gas moisture

Cycle length

Time-on-line after breakthrough

§






