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recommendation for use by the United States Air Force.

The Office of Public Affairs has reviewed this report, and it ise
releasable to the National Technical Information Service, where it will be
available to the general public, including foreign nationals.

This report has been reviewed and is approved for publication.

Government agencies and their contractors registered with Defense
Technical Information Center (DTIC) should direct requests for copies to:
DTIC, Cameron Station, Alexandria VA 22304-6145.

Non-government agencies may purchase copies of this report from:
National Technical Information Service (NTIS), 5285 Port Royal Road,
Springfield VA 22161.
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SOURCE EMISSION TESTING OF THE CLASSIFIED WASTE IRCINERATOR,
GRIFFISS AIR FORCE BASE, NEW YORK

INTRODUCTION

Background

A stationary source sampling survey for opacity, particulate emissions,
and hydrogen chloride (HCl) emissions was conducted on the classified waste
incinerator at Griffiss Air Force Base (AFB) NY on 10-14 Aug 92. Testing was
attempted on 24-28 Feb 92, but inclement weather at Griffiss AFB prevented test
completion. Successful source testing previously had been conducted on 19-23
Sep 88. The incinerator did not meet particulate emission limits at that
time. Recommendations in the Sep 88 survey report (USAFOEHL REPORT 89-
031EQOO79DEF) (1) were: (1) reduce the exit gas velocity to prevent
particulate entrainment into the exhaust gas, and (2) reduce the loading
charge rate. Recommendations were complied with prior to the Aug 92 retest.
The current survey was requested (Appendix A) by the 416th Medical Group (416
MG/SGPB) to meet New York State Department of Environmental Conservation
(NYSDEC) permit requirements. Personnel involved with on-site testing are
listed in Appendix B.

Description

The classified incinerator (Figure 1) is located in Bldg 13,
approximately 150 feet east of Bldg 19. The incinerator is an Advanced
Combustion Model CA-750 Standard Unit (Figure 2). The incinerator is a two-
chamber design. The primary chamber has one afterburner that is adjustable to
800,000 British thermal units per hour (Btu/hr). The secondary chamber has
two afterburners that are adjustable to 1,200,000 Btu/hr. The primary chamber
is under-grate, forced-air fed by one blower. The incinerator is fired by No.
2 diesel fuel. No pollution control equipment is installed. Equipment
specifications are listed in Appendix C. The incinerator currently is used to
burn Type O waste with a rated capacity of 500 pounds per hour (lb/hr).

Applicable Standards

Regulations applicable to this incinerator are contained in “"Codes,
Rules, and Regulations of the State of New York, Title 6, Chapter III -
Resources, Sugchapter A - Prevention and Control of Air Contamination and Air
Pollution, Part 219" (6 NYCRR 219), as amended 28 May 92 (2). Regulations for
existing incinerators are found in Subpart 219-5 (Appendix D). A copy of the
application for the Certificate to Operate is provided in Appendix E.

Emission limits for this incinerator are 0.85 lb/hr for a 300 1lb/hr
charge (Subpart 219-5.2). Visible emissions must average less than 20 percent
opacity for any 6 consecutive minutes (Subpart 219-5.3). There are no
applicable hydrogen chloride standards.

METHODS AND MATERIALS

Sampling and analyses of the incinerator emissions were conducted in
accordance with U.S. Environmental Protection Agency (EPA) Methods 1 through 5
and 26. These methods are found in Appendix A to Title 40, Code of Pedera%
Regulations, Part 60 (3).




Figure 1.

Classified Waste Incinerator Building and Stack.

stack height is approximately 29 feet.

The incinerator has a circular stack that is 3 feet in diameter.
The stack has two port holes that are
located on the same horizontal plane, 90 degrees apart,

Total
The ports are located

13.5 feet (4.5 duct diameters) downstream and 4.5 feet (1.5 duct diameters)

upstream from any flow disturbance. Twenty-four traverse points (twelve per
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Figure 2. 1Incinerator Primary Chamber.

traverse) were required for a representative sample. The number ot point.
required was determined based on the inside stack diameter, sampling port
locations, and type of sampling conducted (particulate). Three samplinge run

one of 120 and two of 96 minute duration, were conducted and the renulte

LR R



averaged to determine final emission values. Sampling time of the last tvo
runs was decreased based on flow rates.

Prior to the first sampling run, the degree of cyclonic flow was
determined using a Type S (Stausscheibe) pitot tube to measure the stack gas
rotational angle at each point along the center traverse. A straightening
vane had been installed in the stack, based on a determination of excessive
cyclonic flow during the Feb 92 emission survey attempt. Flow conditions are
considered acceptable when the arithmetic mean of the rotational angles is 20
degrees or less. Measurements of cyclonic flow, with the straightening vane
in place, were within acceptable limits. A preliminary velocity pressure
traverse was accomplished with a Type S pitot tube at this time.

A grab sample was taken for Orsat analysis during each ssmpling run.
Orsat analysis measures a sample’s O, and CO, content for molecular weight
determinntion (EPA Method 3). Orsat sampling equipment and analysis equipment
are shown in Figures 3 and 4, respectively. Stack gas molsture content also
is required for molecular weight calculations. Moisture content was
determined from moisture collected during particulate/chloride sampling.

/ FLEXISLE TURNG

=

\ TO ANALYZER
FILTER (CLASS WQIL)

SQUEEZE Rull 4

Figure 3. Orsat Grab Sampling Train.

Figure 4. Orsat Analysis Apparatus.
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Samples for particulate and chloride analysis were collected using the
sampling train shown in Figure 5. The train consisted of a button-hook probe
nozzle, heated glass-lined probe, heated glass fiber filter, impingers, and a
pumping and metering device. The probe nozzle was selected to permit
isokinetic sampling of the gas stream, i.e., sampling when the nozzle tip
velocity is the same as the stack gas velocity at each point sampled. Stack
gas velocity pressure was measured at the nozzle tip using a Type S pitot tube
connected to a 10-inch inclined, vertical manometer. Type K thermocouples
were used to measure stack gas and sampling train temperatures. The probe
liner was heated to minimize moisture condensations. A heated filter was used
to collect particulates. The impinger train consisted of four glass impingers
in series. The impinger train was used as a condenser to collect stack gas
moisture. The acid impingers were used to collect chlorides for subsequent
hydrogen chloride determinaticn. The first, third, and fourth impingers were a
modified Greenburg-Smith design. The second impinger was a standard
Greenburg-Smith design. The contents of each impinger were prepared for HCl
sampling in accordance with EPA Method 26 ("Determination of Hydrogen Chloride
Emissions from Staticnary Sources”). The first and second impingers contained
100 milliliters (ml) of O.1 normal (N) sulfuric acid (H,S0,) . The third
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Figure 5. Particulate/Chloride Sampling Train.




impinger contained 100 ml of 0.1 N sodium hydroxide (NaOH). The fourth
impinger contained 200 grams of silica gel. The pumping and metering system
was used to control and monitor the sample gas flow rate. Equipment
calibration data are in Appendix F (4).

The contents of impingers one and two, and the glassware rinse water,
from each sampling run were combined and submitted to the Armstrong Laboratory
Analytical Services Division for chloride analysis by ion chromatography. The
results of these analyses are in Appendix G. Example calculations for
hydrogen chloride determination are in Appendix H.

Front-half particulate matter (particulates deposited in the sampling
train from the probe to the filter) was analyzed in accordance with EPA Method
5. Field data (traverse point calculation sheets, preliminary velocity and
traverse data, particulate data sampling sheets, and visible emissions data)
are in Appendix I. Visible emission {opacity) readings were conducted by
personnel certified by the Texas Air Control Board. Emission calculations are
in Appendix I. Emission calculations were performed using the "Source Test
Calculation and Check Programs for Hewlett-Packard 41 Calculators” developed
by the EPA Office of Air Quality Planning and Standards (5).

The incinerator was operated with a 300 1b/hr charge of Type 0 waste
during the test. This 1s the maximum charge rate for routine operations. The
maximum rated capacity for Type O waste for this incinerator is 500 1lb/hr.

RESULTS AND DISCUSSION

Source testing was conducted on 12 and 13 Aug 92. Results of
particulate sampling are provided in Table ! (5). The partic:late emission
rate is expressed in both grains per dry standard cubic foot (gr/dscf) of
stack gas and in 1lb/hr, columns five and six, respectively. The particulate
emission rate during run 3 was 0.90 lb/hr less than during run 1 and 1.02
1b/hr less than during run 2. Particulate emis-ions variability was similar
during the Sep 88 test (Appendix J). At that time, results of run 3 were 1.24
lb/hr and 0.85 1b/hr less than runs 1 and 2, respectively. The average
particulate emission rate for all three test runs of this report is 2.56
1b/hr. This is similar to the Sep 88 test results of 2.67 lb/hr.

TABLE 1. Particulate Emission Results

Standard/Dry Particulate
Sampling Gas Volume Particulate Mass Emission Rate Particulate Emission

Run (dscf) %0, Collected (mg) (gr/dscf) Rate (ib/hr)

]

1 39.502 12.0 721.8 0.28 2.82

2 44 . 445 12.2 948.6 0.33 2.94

3 41.5%6 14.5 630.3 0.23 1.92

Avg - - - - 2.56




Hydrogen chloride concentration results are listed in Table 2. Results
are reported in parts per million (ppm). The average stack concentration for
all three runs was 26.6 percent (dry, corrected to 7 percent oxygen).

TABLE 2. Hydrogen Chloride Concentration Results

Liquid sampte CL~ HCL Emissions
Liquid Samp'e Concentration Corrected to 7%
Run # Z02 Volume (ml) (mg/L) 02 (upm)
1 12.0 481.0 43.0 19.9
2 12.2 484 .0 49.9 21.2
3 14.5 343.0 88.0 38.6
Avg - - - 26.6

Hydrogen chloride emission results are listed in Table 3. Results are

reported in 1lb/hr. The average stack emission rate for all three runs was
0.08 1lb/hr.

TABLE 3. Hydrogen Chloride Emission Results

Standard Stack Stack Gas HCL HCL Emissions
Run # Flow Rate (dscfm) Concentration (ib/hr)
(mg/dsct)
1 1165 0.539 0.08
2 1043 0.589 0.08
3 957 0.747 0.09
Avg - - 0.08

Stack test conditions are provided in Table 4, Average stack velocity
was 9.32 feet per second (fps), 17 percent less than the Sep 88 test results,
Stack gas compousition averaged 12.9 percent oxygen and 6.2 percent carbon
dioxide. Oxygen percentages ranged from 12.0 to 14.5 percent, while carbon
dioxide percentages ranged from 5.1 to 6.8 percent. Primary (ignition)
chamber temperature averaged 817 °F. Primary chamber temperature was 610 °F,
690 °F, and 1150 °F for runs 1, 2, and 3, respectively. Secondary
(combustion) chamber temperature averaged 1560 °F during the three runs.
Secondary chamber temperature was 1580 °F, 1500 °F, and 1600 °F for rums 1, 2,
and 3, respectively. Isokinicity was 98.5, 97.7, and 99.5 percent for runs 1,
2, and 3, respectively.




TABLE 4. Stack Test Conditions

Stack Stack Gas Primary Secondary stack Gas Stack Gas
Velocity Temperature Chamber Chamber Oxygen {ontent | {arbon Dioxide
Run # fps °r) Temperature Temperature o) Content (%)
°f) °f)
1 10.25 1369 610 1580 12.0 6.8
2 9.17 1361 690 1500 12.2 6.8
3 8.55 1360 1150 1600 | 14.5 5.1 f

The average 6-minute opacity reading averaged less than 5 percent for
all three sampling runs. WNo reading exceeded 10 percent. Visible emission
data is in Appendix I.

CONCLUSIONS

The classified waste incinerator exceeded the 0.85 lb/hr emission limit.
The average particulate emission result of this test (2.56 lb/hr) is
consistent with those of the Sep 88 test (2.67 lb/hr). The particulate matter
was a white ash, indicating complete combustion.

The primary clamber temperatures, during runs | and 2, were below the
800 °F to 1000 °F range recommended by the manufacturer (Advanced Combustion
Systems, Inc.). The lcw temperatures and observed turbulence in the primary
chamber, and high particulate emissions indicate there is excessive draft in
the primary chamber. This chamber should operate in a slightly starved air
condition, approximately 80 percent of stoichiometric (approximately 6 percent
oxygen). The excessive draft is likely responsible for carry-over of
particulate matter into the secondary chamber and out the stack. This is the
same conclusion of the Sep 88 test. Combustion is complete; the particulate
matter was a white ash.

Stack gas oxygen content averaged 12.9 percent. This reasurement
indicates that the secondary (combustion) chamber is operating within the
recommended total excess-air level of between 140 and 200 percent of
stoichiometric (12 to 14 percent oxygen).

The 6-minute average opacity of the visible emissions was less than 5
percent. Additionally, no reading exceeded 10 percent. These readings are
within the 20 percent 6-minute average opacity limits required by the State.

Hydrogen chloride emissions averaged 0.08 lb/hr, higher than the 0.02
1b/hr emissions of the Sep 88 test. The concentration was 26.6 ppm by volume,
dry basis, corrected to 7 percent oxygen. Although there is no hydrogen
chloride emissions standard applicable to this unit, these values are below
state concentration and emission limits (i.e., 50 ppm aud 4 lb/hr) for
infectious waste incinerators.




RECOMMENDATIONS
The tollowing are actions recommended to improve incinerator operations:

1. Adjust damper on underfeed blower to obtain the proper draft
conditions. A draft of -0.05 to -0.1 inches water column is
recommended. This should increase the primary chamber temperature and
reduce turbulence in the chamber.

2. Adjust the air-to-fuel ratio on all burners to obtain proper
combustion air level. The primary chamber should operare at a slightly
starved air condition, 6 percent to 6.5 percent oxygen. [Stack gas
oxygen levels indicate that the secondary chamber is adjusted properly.)]

3. Ensure door gaskets seal properly.
4., Completely clean-out primary chamber, including underfire units.

The classified waste incinerator should be retested following completion
of recommendations ! through 4, above.

Additional actions that will facilitate proper incinerator adjustment
include installation of a draft pressure gauge in both chambers, and
installation of oxygen sensors in both chambers to measure combustion gas
oxygen content.

The particulate emission rate determined during this source test survey
differs from that listed in the Application for Permit to Construct or
Certificate to Operate (Appendix E). Additionally, 6 NYCRR 201 should be
thoroughly reviewed to ensure compliance with all applicable sections (2).
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DEPARTMENT OF THE AIR FORCE
18T MEDICAL SACUS (3A0)
GRISFISS AR FORCE BASE, NEW YORK (34a1.3000

02 CCT 1981

nEPLY 7O SG?3

ArTe Qe

Reevaluazion of Classified Wast2 Iocinerator

HQ SAC/SGP3
Armsizong Laboractory/OEBE (Capt Vaugha)

IN TURY
iss ArX3.

{ 3 IFR
1. Request resvaluation of the classifia:d waste {incinerator at Griffi

T

L2,

2. All recommendations made ia section IV of USAFOEHL RE?Ogt 89-03££Q0079D
Source Emission Tastiag of Classified Waste lacineracor, Griffiss AF3 NY, have

bean complied wizh.

3. IZ thers ara any questions plaase c3ll me ac DSV 587-3153.

Q 2928, eIt .
cc: 4113 SPTG/DEV

DONALD B. WATKINS, SMSzz, USAT 3 5276/
Suptc, Bioanvironzental Enginesring 415 MS3Q/MSID

Isz Ind, BQ SAC/SCP3, Offurc AF3 NT 681[3-5290 9 October 1990

T0: AL/OE3E

We suppor: the £15 Medical Group raquasz. We would like Eor your
organizazion to scheduls the resvaluation wichia the anex:z 120 days il

possidle.

Cotormatl & kil

RONALD L. SCHILLZIR, Colonel, USar, BSC
Chief, Bioenvironmental Eagineeriag
Office of the Surgsorn -
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PERSONNEL INFORMATION
I. Armstrong Laboratory Air Quality Test Personnel
Capt Dennis Sylvia, Air Quality Meteorologist, Project Officer
Capt Robert O'Brien, Air Quality Consultant
TSgt Mark Bishop, Air Quality Technician
SSgt Edward Primeau, Air Quality Technician
AL/OEBE
2402 E Drive
Brooks AFB TX 78235-5114
Phone: DSN 240-3305
Comm (210) 536-3305
2. Griffiss AFB On-Site Representatives
SMSgt Donald Watkins, 416 MG/SGPB
SSgt Dana Durand, 416 MG/SGPB
SSgt Lassiter, 416 MG/SGPB
416 MG/SGPB
125 Brookley Road
Griffiss AFB NY 13441-4301

Phone (416 MG/SGPB): DSN 587-5661
Comm (315) 339-5661

Mr Bruce Mero, 416 CES/CEV, DSN 587-2098, Comm (315) 339-2098

Ms Barbara Jones, 416 MSS/MSIR, DSN S87-3114, Comm (315) 339-3114
3. Advanced Combustion Systems, Inc.

Mr Scott Frolich, Project Engineer, Comm (206) 676-6005
4. New York State Department of Environmental Conservation

Mr David Hathaway, Region 6, Comm (315) 793-2554
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AFTERBURNER

11 ASa;’Adv—\

CA-SERIES

INCINERATOR

RAM CHARGER

C E 1
B L]
\_ J
ADVANCED COMBUSTION ENGINEERING, INC.
MODEL CA-750 SPECIFICATIONS
TOTAL
A 8 ¢ » £ STACK
UNITS DIAMETER | LENGTH LENGTH HEIGHT WIDTH DIAMETER | STACK HEIGHT
Feet 7.00 20.42 11.50 10.67 10.0 3.50 28.67
Meters 2.13 6.22 3.51 3.25 3.05 1.07 8.74

21
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VT SPECIEICATION

Incinerator Mdel No. CA-750 STANDARD UNIT

RATED CAPACITY:

AUXTTIARY BURNERS: (Gas cor Oil)

Primary Chamber:

Weignt

Type "0" 500 lbs/h=.

Type "L" 750 lbs/ar. 1--Adjustable to 800,000 BTU/Hr.
Type "2°7 940 lbs/h:,' Afrerburner:

Type 737 1bs/hz. 2--Adjustable to 1,200,000 BTU/Hr.
Type "4" 375 ibs/hr.

Other Contact Factory

Maximum Charge 7.5 cu. yd.

BASIC DIMENSIONS: Pri. Chamber Sec. Chamber Exhaust Stack
Cutside Diameter B4" 48" 42"
Shall Thickness 5" 10 g2 12 g2
Insulation (1900%) 2¢ {air cocled) 2
Refractor; (27007 4" (2900%) 3" (230¢%) 3"
Inside Diameter 72" 8™ 36"
Chamber Length 114" 347
Chamber Voluma 263 Ft. 20 Ft.®
Hearth A-ea 57 Fr
Inlet Inside Diameter 18" 36~
Section Length 6'-0"
No. of Secktions 3
Total Height from Slab 28'-8"

21,800 lbs 1,900 lks 6,373 1bs

UTILITY REQUIREMENTS

Electrical Service:

fxu 3s

Fuel: Nat. Gas $2 Qi1
Max. Firing.,. ...... 3200 ¢Fy 22.8 GPE

= 230 Volts
Average w/Temp. )
Control on 4 Wire
Afterburner........ . 1600 Cr® 11.4 gpy 3 Phase
Average-w/Tamo. 40 Amp
Control eon Pri. i
Crhamber & Afzar- i HP
[l b Pt - B P gc0 CFE 3.7 GgrPu 60 Hz.

mtoal Paefzranca ACS DQwrr. B-1967

ADVANCED COMBUSTION

22
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NEW YORK AIR POLLUTION RULES

APPENDIX 2

TABLE 1

Classification of Rofuse
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NEW YOF.K AIR POLLUTION RULES

S$-158
4£1.0571

2-8-31

SUBPART 219-5

EXISTING INCINERATORS
219-5.1 Applicability. This Subpart ap-
phes 10 any incinerator which was in-
stalled or construcied or for which an
application for a permit to construct was
received prior to the applicability date of
Subpart 219-2 located in the State of
New York except New York City and

Nassau and Westchester Counties.

v 219-5.2 Lmission limits. (2) All inciner-
ators having a capacity of 2000 Ib/hr or
less and built and installed after January
I, 1968, must be designed. buiit, installed
and operated to meet the emission limits
of figure 1°.

(b} No incinerator larger than 2000
Ib/hr capacity and built after January |,
1970, will be operated so as to produce
particulate cmissions which exceed the
amount shown in figure .

(c) No incinerator having a capacity of
2000 ib/hr or less and buili or installed
between April 1, 1962, and January 1,
1968, will be operated so as o produce
particuiate emissions which exceed 0.5
Ib/hr for every 100 ib/hr of refuse
charged. unless a final order of the com-
missioner provides atherwise

(d} Any incinerator having a capacity of
2000 1b/hr or less and built or instailed
prior to April 1, 1962, must either meet
the requirements of 219-5.2(c) or must be
equipped with adequate controf devices or
redesigned and rebuilt so as 10 meet the
requirements of 219-5.2(a) by January .
1949.

(e} No incinerator larger than 2000
Ib/hr capacity and built between Aprii 1,
1962, and January 1, 1970, will be operat-
ed so as to produce particulate emissions
which exceed 0.5 Ib/hr for every 100
1o/hr of refuse charged. unless a final
otder by the commissioner provides
otherwise.

() Any incinerator larger than 2000
Ib/hr capacity and built prior to April 1,
1962, must either meet the requirements
of 219-5.2(e) or must be equipped with

* Sec Appendix 2, infra.

Pupiisnea oy THE BUREAU OF NATIONAL AFFAIRS, INC.. Wasmington. D.C 20037
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adequate control devices or redesigred
and rebudt to meer the requirements of
219-5 2(b} by January 1. 1970

219-5.3 Opacity of emissions. {2} No
incinerator, built or installed after Janu-
ary 26, 1967, regardless of size, will emt
visible emissions having an average opac-
ity during any six comsecutive minutes of
greater than 20 percent, under normal
operating conditions.

{b) No incinerator built or installed
prior to January 26, 1967, regardless of
size, will be operated so 3s to emit visibie
emissions having an average opacity dur-
ing any six consecutive minutes of greater
than 20 percent, under normal operating
conditions.

219-5.4 Tests. (3) All incinerators larg-
er than 2000 {b/hr capacity must be tested
using emission tests acceptable to the
commissioner.

{b) All incinerators built or installed
after January 1, 1968 and having a capac-
ity of 2000 Ib/hr or less must be tested
using emission tests acceptable 10 the com-
missioner. Units which are representative
models may be tested instead of an actual
instaliation, using emission tests accept-
able to the commissioner.

219-5.5 Abatement. (a) Where the com-
missioner has reason to believe that an
incinerator installation is violating the
emission standards of section 219-5.2 of
this Subpart, he may have tests conducted
The owner must provide, at his expense.
sampling holes and pertinent allied faciii-
ties as needed, at the request of the
commissioner.

{b) If such tests indicate a contraven-
tion of the emission limits, the commis-
sioner may require the installation of ap-
propriate control equipment or he may
seal the incinerator if such equipment is
nct installed within the time limut speci-
fied by the commissioner.

{c) The commissioner may order the
cleaning, repair. replacement or alteration
of any equipment or control equipment
which causes or is operated 50 as 10 cause
a violation of this Subpart.

(d) The commissioner may order a
change in the manner of operation of an
incinerator which is operated so0 as to
cause a violation of this Subpart.
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APPENDIX E

Application for Permit to Construct

29




COCRDINATION AND FILE CQPY s et

P lase X - e daf |3
PRI KLV WL 2T s

Nvs Dest of Eavizacmezzal Cosservasiss

AT Dave Frosser
317 Waghinmghoe Streal
Vazertawe, NY 13921-3737

1. =

>3
{75-29-3

c=ed pleass
3
}

.

}
!
e {
3 i
< {
i ,
[} N
e

B ol SR B I

J¥Y
i
W i
i
t
H
NR i
[ i i
i ¢
Es i i
{
-

RN PG AOGaTSS CMGAA TG AME ARD SAME Heehat
td ‘ — A -

N (N

31



SR VA > -

N e i
r ISR AR T , T ] [ ﬁ. QEARATmE wT 36 Ine dOmmlais, Cuaremraia - — < e o o USSR,
! J e —— 3 el s oy
- e aEDer I
flun, [RSEE - INCINERATER e L
CHSTRUCT OR CIATIFICATE TO OPEANE

ER N &4 FIELLY SNY = -
ST PO aReLiCaATION FCR PERAMIT T3 T
Ve PP IR AR P SR nd By Py

T med M A CIwied sutaf

RO r- S it

(1L5) .
111514 -"““.;-.} ‘P, 45 e caran
- -~
E m -t..v cuwor € /tu “ret  1de L1 T 1 Ak T3a tetf
potar Gloaran ] f Gwinsam s 4T Amr s auee | Stuga e | --.a-J
§ e AN L

e sl ‘4.‘59 | n [ 29 | 3 rx.u i z:; Va2 | o
e mm “‘F‘T»h}‘u

JOSERY V. LIMK, Col, USAF
Asse _Siuil Xozioees

’. =i 37 taatd;iam
s —
S Adr Forz N/
Ls niA T ) s pr—— e T e
#. ealN sed STEA(F 230NCNE LR wean s FTANLT Am0Ya1s
‘ CeLlliss ATY w/A TR LR TN e
r ’1 T fawe - vawast e i ST Toees sminat T Y ——
! Coiliiss ADY ! wY 2451 L 7N MNia { BIA T Bomme aamd 38wk ’.. e e ——id
o ey NALGry — =t TR A R TR N T T I Nin
) LWL L] g,."”'"‘ LT TENE Y 08 et 12T LI > 7 s
il IO WS, PR P Grmeon (Qusatenn o, B (7200 28 T4 I8 s (0 W Al ) T U
Cwnsran, 330 a0t 2 402 as? "‘on-u s/
Faawd & Tl W Jewd®d aisetiintating Ll B e I Lo Lo R T IF sGewl 73 zamatht 118 DASGait "B MCRIL i
s A - oy
APRL i YO ACA: ¢ RTacy [ R PRV TRV E Sl TV
ot |

(e

" Tty
i
E

Y- T T Tl L Tk Xk T T XY
T mamd W TAA(A Y Rhed A MO, S s

1

Sy X T
H seran I;- TR T Kaioe 3 weetat
;'; i 23 , advasced Coadusclsa Systewms, Inc. Ca-7%0
H T eetm H l ~ rYega O i “ o0 Lara, e ’ swnnl MM iy ‘ At | Aarasve W EalOm 4 3 lamm 4
AL 3 LI POy B3/ s retsms ] -
:5 emTT -— N ‘._ - - —:ufu-»-,x.—u‘ T..
H B3 Tl o -
VL e L~ i g 70 | ¥/ e e Plsizlhlaisl]
| STy !Dl I“ r- - lu ‘- i3 - ‘ { 1 , tfo ’
L = = 1V~ " 130 ¥/ e Tee Lisltshithis
R o T T B e B D N PP VN B B | orw.
T = RED TR St i 8w 2ers
R ~ — o e ~
[ ! | . (T w2 ! '
LA i+ 1) rQ 1= ~ 3
1 i j . Fwre we! | 1
L 1
1 . o gmsian [CleTmy) t
U] mttis) T i Nl ACTUARS S bael AAD MCILy Muwatd "_*:’f"_‘; H
b2 - - i
[ TN sy | '
HERWLL! 0 adgaaaad facoig s Gugrass  Jax A3 %43 ~
A T v " i
e L I !
N A R C L 2 — C- s : . :
1 . - S i
¥ e 0 N " ; . .
:_-' g {afarmaiion Saken fraa az “AIsaspretic Lalsslze Svaluatlaa”. Periocawd By: AdA Csasuliants, ‘ou:ac: 7, 19as. ]
.5 { Test vas 3. Advasced Comouscliaa Sraceay, lac, =CA-750~ faciztracsr OO Yeralzg Typo 0 Saste - 2133 Doe:z ’
[ ’ Sagerelew 20ad, Bellriaghas, Washiageao 98224, Caples af iy Fepaes sre avalladle fIoe ZNa npu._n:. :
1 -
[ : 1
H 1
H ]
1 {
h ]
H ]
bt {
e 2 N pr
[ 79 58 23mAL03 FO0 n IS s 1O 2P ) TS AGED a8 Ml ¢ T RITACT 0w FO08 N J
t Cavfrmiusnt [ Caryoes - ] e e oD J
£ r T { wx, -
& wsut | Eab  mmmer vicmasr | a5 Pun | sttomn | @ reowas j
A
: e o I g, _ [y
; { raray Aearicncarty i wrars.oa-3 /A P 8.55x10-% ™ .1799™0 1
o SAS.s el |‘ rees _Jy. 8 f“ .
IR - - = v
[ i F
b S hy
{,.. i - .
1
i1 f - ™ -
ET [ J] L) ) { vhcamd .
PE e Pomarve 1Y DR L NGO Waadss T RS YNV Trassen ¥ Ty e ) ATGC) o Mad -~
HilR D) -~ 1—' 1-& - — -~ Iod4 P =T
= : i i | { | e
T St 1 %5 G o ¥ A ot o Sl V50 et 08 St e ot 1 St et Tou wenelwl # -u-.-ia qw.n« > ——nl el !
Tad AGAIAATI AL MR IR ITRLCTLD dmd omn B PTBAIED S ACERMECT TR ITAID UL CalEms s @ : B
LoD acT wiTB AL ARNOIOND X CRIT AG ACIAAPCmME I
B XAM0e T PLACCTT 0 e b ST ) A 4TRSS e 3 meda "“‘" "“-"‘"“"I“ ““""'""‘u-‘ it bh o R <!
p ;o it — ot
b e L e b e ] VST T " ‘ } ia
: PEAM 1T TO CINSTRUGT =~ | o ro s cmsa - .
2 .o - - MVATON Mg MMOVED AR LAl OB M, vOW Tl FLAMT
D T P S Y R PR T e pmsemm - T LT Wt ARGl B ANk
) ’ / é / /A( N ) e e Jarctx - 'l"i u-vcnn—n-— —uwn!wv—vnca—uw"
’ . T - 2 ALLITYRAI L "0 OtaaiL - -
f - = - P = e T AL T e st i e - R
) QEIIMMINDINY AZTION RE- \-_‘,.Cm"‘ Y it W s WML 1Y)
Pl e e T S A T A JP——Tioyy T L1 D etV a3 or r OGS Ab Al 7L PR, sy anar(32n uw k18
. B . - ' *
e e e e e e, Pl et e e e e s
RETA e AT A L WAL PR 52 a3 —

32




APPENDIX F

Equipment Calibration Data
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NOZZLE CALIBRATION DATIA FORI

Calibrated by é—_,) ’S}//WV

Date /2, ,4,4} 2.2
'No;zle . Nﬁzzle Diameter? b
identification D,, D., D, AD, D c
number mu (In.) | mm €in.) | mm Pin.} llmm-(in.) avg
/ /2.4 719.4/ /9.4 0.0 /9.4 é-%é)
-z 5.5 /5.4 /5.5 0./ /S-//?( d.¢ /a)
where:
aDl 5 3 = three uifferent nozzles diameters, mm (in.); each
ree=y diameter must be within (0.025 mm) 0.001 ir
b AD = maximum-difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.
c _ .
Davg = average of Dl’ Dz,-and D3.

Quality Assurance Handbook [15-2.6
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METZR BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Dace 3 Jvn 9z , Mater box number 5‘
Calibrated by YALGEA /TJAGIELSK

Barometric pressure, gb'5,~a7f.053'7in. Hg

Gas volume Temperatures
Orifice | Wet test | Dry gas | Wet test Dry gas meter
manometer | meter meter meter | Inlet |[Outlet | Avg |Time
setting ), ), (e )i Cey ), (e ), ] (2),](8),
(aH), "y d3 v 4 4 d Y. 51
oac in. HO 34 fr °F °F °F °F . {min o {ia. z’z'o
) L
4o 0.5 s aeo |77 07 |e/ 18 15 1] B8 [ n97) poz/ | tén.
A 7 . -
7.0 1.0 5 4975 gf 14 f;} g3s 7;?;3‘?-5' 15|98 foo7 | /1.8%
— |5¢ _|se g P
GG 1.5 10 995 |57 B5]0799 e 85| 8515114987 23 | 2923
60 2.0 10 9.955| 1L 97 196935559 9951128 1000 | 150
95 9. 187 o0 | 44 =
¢.0 3.0 10 |00l 72; S 97‘?2 2375"& 2.5 1CAY pors (2085
— & ‘7 -
§9 4.0 10 9935138 76 |29 0m0|8590 | 45 |9.0| re32 | 1a05
avg /018 | .97/

2
ﬁi s |, V., B, (t, + 460) e = 0.0317 AH [(:w + 460) e}
n- 13.6 |1 AH i TP, (t, + 460) \
B,0 Va(By + 13 ¢) (r, * 460) bt v
(5)(29.a55) (127560) . . 0 7 £ _
0-5 | 0-0388 g asnrys Tl 1Te9ee] =102/ [doqrlzenseol 1 — £ 7 =
Pirecy 2.¢

0 $)(29.853 ) LS+ 4.0 A g
1.0)0-0737 \aa7eWaanss+ A2 ) 79v40) = Lp07 zooer(wsruts) & [
1.5310.110 ;‘l-if)(z?arr*%)/mﬁﬁﬂ)i/;@_ LATS (AL RO L0 7AAL3
2.0 0.087 |0 g0 7re gocs T Y573 920) 2/ 0/% 3o 0cr 7195w 520 ) 2 A7
‘O 2

ol o 221 (/0)(21-955) ( 9247+ 4¢0) 0.0 14 . g0l A -~
3. 22l 39050 el 7G5 rgce) LS (79 acr/97.5 *n) 70 = zZovs
r4

(10X22.055 )98 ¢ wlr) ‘ : -
0] 029 Vo oaskzsorct B ) (ke sucyloR (zogsy fosrmall  f0 L TLELS

is only one thermometer on the dry gas meter, record the temperature

If thers
under td.

Quality Assurance Handbook M5-2.3A ({ront side)
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APPENDIX G
Laboratory Analysis for Chlorides
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AIR FORCE
OCCUPATIONAL AND ENVIRONMENTAL HEALTH DIRECTORATE
BROOKS AFB, TEXAS, 78235-5000

REPORT OF ANALYSIS

BASE SAMPLE NO: CN920006
SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: DATE RECEIVED: 920902
DATE COLLECTED: 920812 DATE REPORTED: 920910

DATE REPRINTED: 920922
SAMPLE SUBMITTED BY: 416 MEDICAL GROUP/MGPB

PRESERVATION GROUP G OEHL SAMPLE NUMBER: 92052395

Test Results Units Method
Chloride 43.0 mg/L EPA 325.2
Comments:

SAMPLE ANALYZED BY ION CHROMOGRAPH.

S (0)]=)74

buryl S. Bird, GS-12
chief, Inorganic Analysis Function

TO:

AL/OEBE
ATTN: MAJ GARLAND
BROOKS AFB, TX 78235~5501
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AIR FORCE
OCCUPATIONAL AND ENVIRONMENTAL HEALTH DIRECTORATE
BROOKS AFB, TEXAS, 78235-5000

REPORT OF ANALYSIS

BASE SAMPLE NO: CN920007

SAMPLE TYPE: NON-POTABLE WATER

920902

DATE RECEIVED:

SITE IDENTIFIER:

920910

DATE REPCRTED:

DATE COLLECTED: 920813

920922

DATE REPRINTED:
SWMPLE SUBMITTED BY: 416 MEDICAL GROUP/MGPB

OEHL SAMPLE NUMBER: 92052396

Results Units Method
9 ng/L EPA 325.2

PRESERVATION GROUP G

Test
Chloride 49.

CoRY

Reviewed by:

Duryl S. Bird, GS-12
Chief, Inorganic Analysis Function

TO:

AL/QEBE
ATTN: MAJ GARLAND
BROOKS AFB, TX 78235-5501
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AIR FORCE
OCCUPATIONAL AND ENVIRONMENTAL HEALTH DIRECTORATE
BROOKS AFB, TEXAS, 78235-5000

REPORT OF ANALYSIS

BASE GAMPLE NO: CN920008

SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: DATE RECEIVED: 920902

DATE COLLECTED: 920813 DATE REPORTED: 920910
920922

DATE REPRINTED:
SAMPLE SUBMITTED BY: 416 MEDICAL GROUP/MGPB

PRESERVATION GROUP G CEHL SAMPLE NUMBER: 92052397

Test Results Units Method
Chloride 88.0 mg/L EPA 325.2

im (COBY

Duryl S. Bird, GS-12 )
Chief, Inorganic Analysis Function

TGC:

AL/OEBE
ATTN: MAJ GARLAND
BROOKS AFB, TX 78235-5501
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AIR FORCE
OCCUPATIONAL AND ENVIRONMENTAL HEALTH DIRECTORATE
BROOKS AFB, TEXAS, 78235-5000

REPORT OF ANALYSIS

BASE SAMPLE NO: BK920009

SAMPLE TYPE: BLANK/CONTROL SAMPLE

SITE IDENTIFIER: DATE RECEIVED: 920902

DATE COLLECTED: 920813 DATE REPORTED: 920910

. DATE “EPRINTED: 920922
SAMPLE SUBMITTED BY: 416 MEDICAL GROUP/! .B

PRESERVATION GROUP G OEHL SAMPLE NUMBER: 92052398

Test Results Units Method
EPA 325.2

Chloride <.3 mg/L

Comments:

SAMPLE ANLAYZED BY ION CHROMOGRAPH.
< = Signifies none detected and the detection limits.

' CORY
Reviewed by: A H
LS

Duryl S. Bird, GS-12
Chief, Inorganic Analysis Function

TO:

AL/OEBE
ATTN: MAJ GARLAND
BRONKS AFB, TX 78235-5501
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APPENDIX H

Example Calculations
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Procedures for Calculating Hydrogen Chloride Concentrations

Step 1: Calculate the mass of hydrogen chloride (HC1l) in the liquid sample.

m=8*V * 36.46/35.453

Where:
m = mass of HCl in liquid sample (ug)
S = concentration of chlorides in liquid sample (ug Cl7/ml)
V = volume of liquid sample (ml)
36.46 = molecular weight of HCl (ug/ug-mole)
35.453 = molecular weight of Cl1™ (ug/ug-mole)

Step 2: Calculate the concentration of HCl in the stack gas.

€ = [K * m]/V,

Where:
Cmngcf = concentration of HCl, dry basis (mg/dscf)
K = 107 mg/ug
m = mass of HCl in liquid sample (ug)
V,= dry gas volume measured by the dry gas meter, corrected to
standard conditions (dscf)

Step 3: Convert HCl concentration into units of parts per million (ppm)

pom = [mg/dscf * 35.31 dscf/dscm] * 24.45/36.46

Where: .
24.45 = constant
36.46 = molecular weight of HCl

47




Step 4: Correct HCl concentration to 7 percent oxygen (02)

ppn (at 7% 0,) = ppm * [(20.9-7)/(20.9-%0,)]

Where: .
20.9 = percent oxygen in ambient air

IO2 = percent oxygen measured in stack gas

Step 5: Convert HCl concentration to pounds per hour (lb/hr)

lb/hr = C * V [t * [2.205 * 10°® 1b/mg]

Where:

thncf = concentration of HCl, dry basis (mg/dscf)

V, = dry gas volume measured by the dry gas meter, corrected to standard
conditions (dscf)

t = duration of test, expressed in hours

2.205 * 107® = conversion factor from milligrams (mg) to pounds (1lb)

Example Calculation for Hydrogen Chloride Concentration - Run 1

m = 49.9 pyg C1l7/ml * 484 ml * 36.46 [ 35.453 = 24,838 ug

C = [1073 mg/ug * 24,838 ug)l | 44.445 dscf = 0.5588 mg/dscf

mg/dscf

ppm = [0.5588 mg/dscf * 35.31 dscf/dscm] * 24.45/36.4 = 13.23 ppm
ppm (at 7% 0,) = 13.23 ppm * [(20.9 - 7) [ (20.9 - 12.23)] = 21.21 ppm

c = 0.5588 mg/dscf * (44.445 dscf/1.6 hr) * (2.205 * 107 1b/mg) =

0.000034 1b/hr

lb/hr
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Field Data
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSEI POINTS

Stack ID: (rasseel Lbosre Z:mstack diameter at ports: 3 _

{duct diameters) )

Distance A (ft) 45
Reconmzended number of traverse puints as determined by

distance A: X0
Distance B (ft} /3.8 {(duct diameters) §5

Pecommended number of traverse points as determined by

distance B: 2

o

Number of traverse points used: S
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PRELIMINARY SURYEY DATA SHEET NO. 2
(Velocity and Temperature Traverse)

BASE

Griffiss AFB

OAYTE

11 Aug 92

BOILER NUMEBER

Classified Waste Incinerator

IHSIDE STACK DIAMETER

AL/OEBQ

36 Inches
STATION PRESSURE
27.8¢ In Hg
STALK STATIC PRESSURE v
-0.065 - In H20
SAMPLING TEAM

TRAYVERSE POINT NUMBER

YELQCITY HEAD, Vp IN R

Q.08

STACK TEMPERATURE (OF)

7438

Q2.0/0

/324

2.9/¢

ALK

0.0/0

L5y

a.0/Z

4353

a /o

2,342

a.0/.5

434/

0.0/8

A TN

0020

4332

10

208

La3/ L

11

2.015

1298

a.nl2

N N

1283

T= ;3¢

FPS = ;2.0

FPM = 70%

AVERAGE

OEHL [27v

APR 78
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Run 1
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Source Test Calculation and Check Program

Output of Run 1

IMP. Z HOH ...cevvevonsossncsnncons 6.6
ZHOH (.cieeecenroconcacevnaannnes 6.6
MWd ceiieiirenrerecosseressnvenss 29.57
MW WET .oviecanneinnnasnnsseeesns 28.81
VOL MTIR STD c.cvvecerrocscrnnesss 39.502
STK PRES ABS ...ccieviioncnseesse 29.74
VOL HOH GAS ....ccevvenvevenncsaes 2.77
% MOISTURE ......... sresrssrsssess 6,56
MOL DRY GAS .....vvvvennvsnnaceess 0.934
Z NITROGEN .....covvveceaensassss 81.17
MOL WT DRY ....ccvvvveceencerosse 29.57
MOL WT WET .c.civernenneccnssasas 28.81
VELOCITY FPS ...cvevecenreanaesss 10.25
STACK AREA ....vcvvccvncnnanan sees 7.07
STACK ACFM «ccevvrvncencneesas 4,346,
STACK DSCFM .....cccvveeseeess 1,165,

Z ISOKINETIC ....covcvuuceconseees 98.46

F GR/DSCF ..vvvevuecnnsnassnssaees 0.28
FMG/MMM ..cvvveieenanncnsonanss 645,27
FLB/HR tivevnrnrnennanssannnnnses 2.82
FERG/HR ... vveviueineninencnncansss 1.28
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

Griffiss AFB

/

DATE
’ 12 Aug 92

RUN NUMBER

BUILDING NUMBER

Classified Waste Incinerator

SOURCE MUMBER

Advance Cowbustion Systems, Model CAI-750-

PARTICULATES

WEIGHT PARTICLES

ITEM

tor) - (s}

{ FINAL WEIGHT

INLTIAL WEIGNT

()

FILTER NUMBER

0 0853

O.50%

ACETONE WASHINGS (Probe, Front
Helt Filtar)

0.2/ 3

BACK MALF (I nesded)

Yeral Weight of Particulotes Callesred

I

0 7218

WATER

INITIAL ¥ EIGH
e

FINAL WEIGHT
(&n)

T+

WEICHT WATER
(am)

1450,
IMPINGER 1 {399

/50 700

SO

A SC,
IMPINGER 2 @ioar

703 700

(n

No OMf
IMPINGER 3 (Tae)

8 200

IMPINGER 4 (Sllica Gel)

207.9 200

Teatal ¥eight of Warter Collecrad

3E. G

o

1.

GASES (Dry)

ANALYSIS
1

ANALYSIS

AMALYSIS
4 3

4

ANALYSIS

AVERAGE

6.9

63 6.7

¢ 8

220

VoL 5 ¢

Vel T N7 = (100% - % CO7.% 09 .% CO)

OEHL "9°™ 20 Mo, 287

MAY 78 a

X Jnse

228 ,,

59




Run 2
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Source Test Calculation and Check Program
Output of Run 2

IMP. Z HOH ..vveveevnrennnnnnnanes 6.8

T HOH vevevvoreroceesonnnnnnennees 6.8
MH cvvevrevececresnenonnnnnnnnes 29.57
MH WET orvveeeensennnonnnnnaneess 28.79
VOL MTR STD vvevveveeensonoenees 46,455
STR PRES ABS +vvvveeerencennnenns 29.68
VOL HOH GAS +evvvvenceeeocenannnns 3.22
Z MOISTURE +vvvvvveeneneannenannas 6.75
MOL DRY GAS +vvveeeonennnnensaneas 0.932
2 NITROGEN +vvveveeneneeeenaansss 81,00
MOL WT DRY +evvevvnnnnnnneenocess 29,57
MOL WT WET ..vvvvevvnnnennnnnness 28,79
VELOCITY FPS evvvvvvnveeeeeaenanss 9.17
STACK AREA +evvevveveecnnnnnsnnees 7,07
STACK ACFM +vvveveseeeeeecenes 3,890,
STACK DSCFM .evvvevneereenees. 1,043,

I % ISOKINETIC evevevvvevancenneees 97.67

F GR/DSCF +evvvvrsiercennannsssnns 0.33
FMG/MMM o..vvvvvenaannnnranesse 753.55
J FLB/HR .ivverecnecannnannnncssses 2.94
FEG/HR .uvveveenrovnsneneansnsonss L34
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AR POLLUTION PARTICULATE ANALYTICAL DATA

Num MuBER

BASE OATE

12 Aug 92

Griffiss AFB
NUMBER

BUILT NG SAURCE mumBER
Classified Wasce Incinerator Advance Combustiorn Systems, Model CAI-7 o

PARTICULATES

1,
1TEM FinaL WEIGHT POTIAL WEISHT wEIGnT PARTICLES
(o) {(om) (o)
FILTER NUMBER 2856 g -
= 0, 72777

ACETONE WASKHINGS (Prade, Front

Hett Flites o, /70?

BACK NALF (If newded)

s Tursl Yeighe of ?-nlak.v-. Collecrad 0?;/8& -
i, YATER
ITEM FiNAL WEWGHT INITIAL WEIGHT WEIGHT WATER
(o) Lo} tam)

IMPINGER 1 (NID) sz o0 2

IMPINGER 2 (H20) /b /00 &

IMPINGER 3 (Drr) 700 00 o

IMPINGER & (Sitica Gal) 2084 200 gy

: . Toral Weight of Warer Collaerad
— i . sral Woight of Warer e éa ‘7/ -
1. GASES (Dry)
TEN r ANA;.YSIS T ANA;YS(S " Auu.;ms } *"‘:—"’" AVERAGE

¢.7 é. 77

VOL&CD: é 5 63
/2.2 /2.3 /223

VOL%OZ /2.2

VOL % Ny ‘i

Vel S My = (100X . % CO7.% 07X N

OEHL (077, 20 P M vt T
S U A e 2R e
X [Froe 224 m/
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Run 3
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Source Test Calculation and Check Program

Output of Run 3
m

IMP. Z HOH ....cccvvveveereenensss 8.1
THOH ..c.vvevrveronssnnncessnnsss 8.1
MWA toierineennnneneonnceassaaaes 29.40
MW WET ...ciccvvenenvncacnnnnasss 28.48
VOL MIR STD .cvcecevecanconssvaess 61,556
STK PRES ABS ....cciviuvesanveess 29,63
VOL HOH GAS ..c.vvvcencacesssasess 3.68
Z MOISTURE ...vvvcecvacrenneceenas 8.13
MOL DRY GAS ....vevevvnvscecscnnses 0.919
Z NITROGEN ......¢coivevveeeceae. 80.34
MOL WI DRY ...ccvvvennnnenssnsan. 29.40
MOL WT WET ...000vcvevessacecsses 28,48
VELOCITY FPS ...vveecveesancaesaes 8,55
STACK AREA ... vscenencnnsnanneeas 71.07
STACK ACFM ....ivevevnoasnoaes 3,627,
STACK DSCFM ....ccoevenssnenaess 957,

Z ISOKINETIC ..cicveenasennanasse 99.50

F GR/DSCF tuvvvinevncnnnannnnanaes 0.23
FMG/MMM ..coeverennecuisanrenass 535.62
FLB/HR .vveeevneeccennssnsnnnanes 1.92
FEG/HR .vvvvecvennnnsssnevsnsenss 0,87
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APPENDIX J

1988 Stack Test Conditions
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Stack Test Conditions - 1988

Stack Velocity Stack Gas Stack Gas Oxygen Stack Gas
Run # fps Temperature Content Carbon Dioxide
&5} ¢9] Content (%)
1 11.36 1421 8.7 10.6
2 11.72 1436 10.3 9.0
3 10.71 1443 9.5 9.4
Avg 11.26 1433 9.5 9.7
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APPENDIX K
EPA Method 9 Certification

77



has met the

a The Texas Air Control Board A

Certifies That

ROBERT J. O'BRIEN

Has compisted 8 coune conducted by The Texas Alr Control Soerd and
for evak "

T
")
L N4

9 vielble
March 2°, 1992

—

September 25,

1992

E’?étjz J (/ﬁ»lzé,ﬂ/?z J

79

S GOVERNMENT PRINTING OFFICE 1993.0-761 05260066




