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SOURCE EMISSION TESTING OF THE CLASSIFIED WASTE INCINERATOR,
GRIFFISS AIR FORCE BASE, NEW YORK

INTRODUCTION

BacktroMnd

A stationary source sampling survey for opacity, particulate emissions,
and hydrogen chloride (HCI) 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-
031EQO079DEF) (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.

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 0 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, Subchapter 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 lb/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 I through 5
and 26. These methods are found in Appendix A to Title 40, Code of Federal
Regulations, Part 60 (3).



Figure 1. Classified Waste Incinerator Building and Stack.

The incinerator has a circular stack that is 3 feet in diameter. Total
stack height is approximately 29 feet. The stack has two port holes that are
located on the same horizontal plane, 90 degrees apart. 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. Incinerator Primary Chamber.

traverne) were required for a representative sample. The nmlibor ,t p,'in'
required wa! determined bared on the inside stack diameter, --. in, p,Ž,.t
location., aind type of ,;ampling conductod (part i(,u- lat.). T'hro, ru.rip
on- of A 20 and two of 96 minute dur;itioll, were 2onducted and th" e.



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 sampling run.
Orsat analysis measures a sample's 02 and CO2 content for molecular weight
determinntion (EPA Method 3). Orsat sampling equipment and analysis equipment
are shown in Figures 3 and 4, respectively. Stack gas moisture content also
is required for molecular weight calculations. Moisture content was
determined from moisture collected during particulate/chloride sampling.

PROBE
Z FLE..XIBLE TUI:NC

FI.TIA ICLASS' TOONALL)I

/
SOUlZE IuLI

Figure 3. Orsat Grab Sampling Train.

L I

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 determination. 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 lCI
sampling in accordance with EPA Method 26 ("Determination of Hydrogen Chloride
Emissions from Stationary Sources"). The first and second impingers contained
100 milliliters (ml) of 0.1 normal (N) sulfuric acid (H2 S0O). The third

TEMPERATURE SENSOR

PRO8E
--TEMPERATURE HEATED AREA THERMOMETERSENMPE RA URETHE P MC %•' T P •

PITOT TUBE SENSOR FILTER HOLDER C F

PROBE STACK
~WALL

P1 TOT TU•E

PITOT MANOMETER IMPINGERS ICE EAT" \
ORIFICE" BYPASS VALVE

\ V A"CUUM..
GAUGE

THERMOMETERS }( )MAIN VALVE

DRY GAS METER AIR TIGHT
PUMP

Figure 5. Particulate/Chloride Sampling Train.
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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
traver.;e 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 lb/hr charge of Type 0 waste
during the test. This Is the maximum charge rate for routine operations. The
maximum rated capacity for Type 0 waste for this incinerator is 500 lb/hr.

RESULTS AND DISCUSSION

Source testing was conducted on 12 and 13 Aug 92. Results of
particulate sampling are provided in Table 1 (5). The parti..,.late emission
rate is expressed in both grains per dry standard cubic foot (gr/dscf) of
stack gas and in lb/hr, columns five and six,respectively. The particulate
emission rate during run 3 was 0.90 lb/hr less than during run I and 1.02
lb/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 lb/hr less than runs I and 2, respectively. The average
particulate emission rate for all three test runs of this report is 2.56
lb/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) %02 Collected (mg) (gr/dscf) Rate (Lb/hr)
#

1 39.502 12.0 721.8 0.28 2.82

2 44,445 12.2 948.6 0.33 2.94

3 41.556 14.5 630.3 0.23 1.92

Avg - --- 2.56
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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 sample CL- MCI Emissions
Liquid Samp'e Concentration Corrected to 7/

Run # %02 VoLume (ml) (mg/I) 02 (ppm)

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 dre listed in Table 3. Results are
reported in lb/hr. The average stack emission rate for all three runs was
0.08 lb/hr.

TABLE 3. Hydrogen Chloride Emission Results

Standard Stack Stack Gas HMC MCI EmissionsRun # Flow Rate (dscfm) Concentration (lb/hr)
(mg/dscf)

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 composition 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 OF. Primary chamber temperature was 610 IF,
690 OF, and 1150 IF for runs 1, 2, and 3, respectively. Secondary
(combustion) chamber temperature averaged 1560 IF during the three runs.
Secondary chamber temperature was 1580 OF, 1500 IF, and 1600 IF for runs 1, 2,
and 3, respectively. Isokinicity was 98.5, 97.7, and 99.5 percent for runs 1,
2, and 3, respectively.
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TABLE 4. Stack Test Conditions

Stack Stack Ga% Primary Secondary Stack Gas Stack Gas
Vetocity Temperature Chamber Chamber Oxygen Content Carbon Dioxide

Run # fps ( 0 F) Temperature Temperature (%) Content (')
(0 F)0

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

The average 6-minute opacity reading averaged less than 5 percent for
all three sampling runs. No 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 1bihr). The particulate matter
was a white ash, indicating complete combustion.

The primary cl'amber temperatures, during runs 1 and 2, were below the
800 OF to 1000 OF range recommended by the manufacturer (Advanced Combustion
Systems, Inc.). The low 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
lb/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 and 4 lb/hr) for
infectious waste incinerators.
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RECOMMENDATIONS

The following 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 operate 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 I 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).

REFERENCES
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•EPARTMENT OF THE AI•M PFORCE
W14,6r. ýeoCAL GAOUP I$SAC):

0AWIN1S3 A,* OA*CS RASE. NPW yOax t3- sow

.... CSG3 0 2 GOCT 91

,•= Reevaluation of Classified Waste Incinerator

HQ SAC/SGS
Arm.zrong Laboracory/OEBE (Capr Vaughn)

1. Request reevaluation of the classified vaste incinerator at GCriffiss A•3-

2. All reco=eendacions made in section IV of US-k-OE'L R:.ORT 89-031EQ0079DEF,

Sour•e Emission Testin.g of Classified Waste Incinerator, Cri!fiss A:-3 N'Y, have

been co•olied with.

3. If there are any questions please call me at DSN 587-3153.

DONALD B. WAT:<INS, S,1S3g, USA:- cc: 456 SPT/DEV

Supt, Bioen'vironxencal Engineering 416 MS3Q/XISt3

Ist Ind, HQ SAC/SCZ3, Offurc A1'3 YE 68r3-5290 9 October I99M

TO: AL./OE3E

We support the 4-l6 iMedical Group requesz. We would like for your
organizatian to schedule the reevaluation within the next 120 days if
possible.

RONALD L. SCHILLER, Colonel, USA:, BSC
Chief, Bioenvironmencal Engineering
Office of the Surgeon, -
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1. .45aiAdv
AFTRaURNER

INCINERATOR CA-SERIES
INCINERATOR

0
RAMA CHARGER

A

K

ADVANCED COMBUSTION ENGINEERING, INC.
MODEL CA-750 SPECIFICATIONS

A a C 0 E STACK TOTAL

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
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Lnc i-•e--at~r c-Mcd_. l No. CA-750 S-1-A•'ZA R,. LWI'T

-RATED CAPACITY: AMIARY E FUvS: (Gas or ClI)

Type "0" 500 Ibs/hr. Primary Chamber:

Type "1" 750 lbs/hr. I--Adjustable to 800,000 BTU/Hr.

Type "2' 940 lbs/hr. Afterburner:

Type "3" ibs/hr. 2--Adjustable to 1,200,000 BT•J/Hr.

Tvoe "4" 375 lbs/hr.

Other Contact Factory

Maximum Charge 7.5 cu. yd.

BASIC DIMENSIONS: Pri. Chamber Sec. Chamber Exhaust Stack

Outside Diameter 84" 46" 42"

Shell Thickness -" 10 ga 12 ga

Insulation (19000) 2" (air cocled) 2"

Refractory (27000) 4" (29C0°) 3" (23000) 3"

Ins ide Diameter 72" 36" 36"

Cha-mber Length 114" 34"

Chamber Volume 268 Ft. 3  2C Ft.

Hearth Area 57 Ft.

Inlet Inside Diameter 18" 36"

Section Length 6'-0"

No. of Sections 3

Total Height from Slab 28'-8"

Weight 21,800 1,bs 1,900 Its 6,3Wo lbs

UTILITY REQUIE-I!ENTS

Fuel: Nat. Gas 12 Oil Electrical Service:

Max. Firing ......... 3200 CF7i 22.8 GPH 230 Volts

Average w/Temp.
Control oa 4 Wire
Afterburner ......... 1600 CFH 11.4 GPS 3 Phase

Ave rage-w/Temn. 40 Amp
Control -n Pri.
Ch*mber & Af•er- 3 HP

burner .............. 8GO CF:-7 5.7 GPH 60 Fz.

ADVANCED COMBUSTION
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S-5.
NEW YOFK AIR POLLUTION RULES 411:0571

SUBPART 219-5 adequate control devices or redtsgr.cd
EXISTING INCINERATORS and rebuilt to meet the requir•mcnts It

219-5.1 Applicability. This Subpart ap- 219-5 2(b) by January I. 1970
plies to any incinerator which was in-
stalled or constructed or for which a1t 219-5.3Opacity at emissions. (a) Nu
application for a permit to construct was incinerator, built or installed after Janu-
received prior to the applicability date of ary 26. 1967, regardless of size, will cnmt
Subpart 219-2 located in the State of visible emissions having an average op3c-
New York except New York City and ity during any six consecutive minutes ,of
Nassau and Westchester Counties. greater than 20 percent, under normal

operating conditions.
219-5.2 Lmission limnts. (a) All incner- (b) No incinerator built or installed

ators having a capacity of 2000 lb/hr or pro to Januar 26 l 16 regarles
less and built and installed after January prior to January 26, 1967. regardless of
les 19nd, buit adesignd d.built, installed afsize' will be operated so as to emit visibieI, 1968. must be designed, built, installed emissions having an average opacity thie-

and operated to meet the emission limits enisanynsixaconsecutivemiue ofater
of figure I ".ing any six consecuti,= minutes of' great~er

than 20 percent, under normal operating

(b) No incinerator larger than 2000 conditions.
lb/hr capacity and built after January. 219-5.4 Tests. (a) All incinerators larg-
1970, will be operated so as to produce er than 2000 lb/hr capacity must be tested
particulate emissions which exceed the using emission tests acceptable to the
amount shown in figure I*, commissioner.

(c) No incinerator having a capacity of (b) All incinerators built or installed
2000 lb/hr or less and built or installed after January I, 1968 and having a capac-
between April I, 1962, and January 1. ity of 2000 lb/hr or less must be tested
1968. will be operated so as to produce using emission tests acceptable to the corn-

particulate emissions which exceed 0.5 missioner. Units which are representative
lb/hr for every 100 lb/hr of refuse models may be tested instead of an actual
charged. unless a final order of the corn- installation, using emission tests accet-
missioner provides otherwise able to the commissioner.

219-5.5 Abatement. (a) Where the corn-(d) Any incinerator having a capacity of missioner has reason to believe that an
2000 lb/hr or less arid built or installed incinerator installation is violating the
prior to April 1, 1962. must either meet emission standards of section 219-5.2 of
the requirements of 219-5.2(c) or must be this Subpart, he may have tests conducted
equipped with adequate control devices or The owner must provide, at his expense.
tdcsigised and rebuilt so as to meet tbe sampling holes and pertinent allied faciii-

requirements of 219-5.2(a) by January I. ties as needed, at the request of the
1969. commissioner.

(e) No incinerator larger than 2000 (b) If such tests indicate a contraven.
lb/hr capacity and built between April 1, tion of the emission limits, the commis-
1962. and January I. 1970. will be operat- sioner may require the installation of sp-

ed so as to produce particulate emissions propriate control equipment or he may
which exceed 0.5 lb/hr for every 100 seal the incinerator if such equipment is
lb/hr of refuse charged. unless a final not installed witbin the time limit speci-
order by the commissioner provides fled by the commissioner.
otherwise. (c) The commissioner may order the

(f) Any incinerator larger than 2000 cleaning, repair, replacement or alteration
lb/hr capacity and built prior to April I1 of any equipment or control equipment
1962. must either meet the requirements which causes or is operated so as to cause

of 219-5.2(e) or must be equipped with a violation of this Subpart.
(d) The commissioner may order a

change in the manner of operation of an
incinerator which is operated so as to

"See Appendix 2. infra. cause a violation of this Subpart.

-Pumi~smo Dy THE OUREAU CF NATIONAL AFFAIRS. iNC. Wasirngtto. 0 C 20037 49
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"APPENDIX E

Application for Permit to Construct
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APPENDIX F

Equipment Calibration Data
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NOZZLE CALISRATION DAT-A FOPIR

Date 12 Aj ;zCalibrated by 7-

Nozzle Nozzle Diameter b
identification b D ! D ADD avD

number ....... )Iu•m f.in.) I .mm ?i - Im i .)

. /S.V. o/5 /q.S('.7t )

where:

aD1 2 3  = three uifferent nozzles diametersi, mnn (in.); each
diameter must be within (0.025 mam)0.001 ir'

b AD = maximum difference between any two diameters,- mm (in.),

AD <(0.10 Mm) 0.004 in.

c Dav = average of DI, D2, and D3

Quality Assurance 35ndback 1,15-2.6
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IýETER BOX CAL.IBRATION DATA AND CALCUIATIOtI FORŽI

(English units)

Date z .J,(//- q I- Meter box number________

Barometric pressure, Pb -ZSi.H Calibrated by _7-,4/rA/~~

Gas volume Temperatures
Orfie Wet testj Dry gas Wet test gas meter

anomlete meter meter mete r IetOutlet Ag Tm
man) tI vg Tm

setting (V) (V) (t ,Cd,(td) (e), .

i O ft 3  ft 3  op Op mm in. E 0

0. 5 5 I AO Vý L.2 7~ 7? IM~z O / .,7
7.6 1.0 5 i./97y -9 9v.5 1 .07 1.22

6. 1.5 10 9.9 _77____jC7? _____ 17 i'1 .41 7
__ _ _ _ __ _ _ _ 77 2_ _ ~ _(o 2.0 10 j~ - -77 *7 i22ý'

6ý 3.0 10 /6c.0f ?i ' ý.5
Y9 4.0 10 j ,3- 7ý t 0 _______9____

13. iH wPb (t d + 4 6 0) -0.0317 AH (t +460) 2

H 20 Vd(Pb + jT-3.) (t, + 460) b d i
050- 038V.9 CtI +T, 460)4qC

(XXl Z9.&S ):S'4 4&0

2.0 10.0314 9-75Yqr'!*'-) rIz407 zq 637- AwoI

3.0 0.214

4.0 0.294 ??s)zrL'6l9!A.5 rr

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

under t d*

Quali:;y Assurance Handbook MS-2.3A (fzont 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.

Reviewed by: _(__oo_ __

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

TO:

AL/OEBE PAGE 1
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

SITE IDENTIFIER: DATE RECEIVED: 920902

DATE COLLECTED: 920813 DATE REPORTED: 920910

DATE REPRINTED: 920922
Sk'4PLE SUBMITTED BY: 416 MEDICAL GROUP/MGPB

PRESERVATION GROUP G OEHL SAMPLE NUMBER: 92052396

Test Results Units Method

Chloride 49.9 mg/L EPA 325.2

Reviewed by: C C _ I_ _

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

TO:

AL/OEBE PAGE
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

BASEAMPLE NO: CN920008

SAMPLE TYPE: NON-POTABLE WATER

SITE IDENTIFIER: DATE RECEIVED: 920902

DATE COLLECTED: 920813 DATE REPORTED: 920910

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

"PRESERVATION GROUP G OEHL SAMPLE NUMBER: 92052397

Test Results Units Method

Chloride 88.0 mg/L EPA 325.2

Reviewed by: __ _

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

TO:

AL/OEBE PAGE I
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/1 B

PRESERVATION GROUP G OEHL SAMPLE NUMBER: 92052398

Test Results Units Method

Chloride <.3 mg/L EPA 325.2

Comments:

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

Reviewed by: ,n r

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

TO:

AL/OEBE PAGE 1
ATTN: MAJ GARLAND
BROOKS 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 (HCI) in the liquid sample.

m = S * V * 36.46/35.453

Where:

m = mass of HCl in liquid sample (pg)

S - concentration of chlorides in liquid sample (pg Cl-/ml)
V = volume of liquid sample (ml)

36.46 = molecular weight of HCl (pg/pg-mole)

35.453 = molecular weight of CI- (pg/tpg-mole)

Step 2: Calculate the concentration of HC1 in the stack gas.

C = [K * m]i/V,

Where:

C%/dscf = concentration of HCI, dry basis (mg/dscf)

K = 10-3 mg/pg

m = mass of HUl in liquid sample (pg)

V,= dry gas volume measured by the dry gas meter, corrected to

standard conditions (dscf)

Step 3: Convert HC1 concentration into units of parts per million (ppm)

ppm - [mg/dscf * 35.31 dscf/dscm] * 24.45/36.46

Where:

24.45 = constant

36.46 = molecular weight of HCI

47



Step 4: Correct HCI concentration to 7 percent oxygen (0,)

ppm (at 7% 02) - ppm * [(20.9-7)/(20.9-%02 )]

Where:

20.9 = percent oxygen in ambient air

%02 - percent oxygen measured in stack gas

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

IF -lb/hr - C * Vm/t * [2.205 * 10-6 lb/mg]

Where:

Cg/dscf - concentration of HCI, dry basis (mg/dscf)

VM =dry gas volume measured by the dry gas meter, corrected to standard

conditions (dscf)

t duration of test, expressed in hours

2.205 * 10-6 _ conversion factor from milligrams (mg) to pounds (lb)

Example Calculation for Hydrogen Chloride Concentration - Run I

m - 49.9 pg Cl-/ml * 484 ml * 36.46 / 35.453 = 24,838 ug

C g/ds-f - [i0-3 mg/pg * 24,838 pg] / 44.445 dscf - 0.5588 mg/dscf

ppm = [0.5588 mg/dscf * 35.31 dscf/dscm] * 24.45/36.4 = 13.23 ppm

ppm (at 7Z 02) - 13.23 ppm * [(20.9 - 7) / (20.9 - 12.23)1 = 21.21 ppm

Ctb/hr = 0.5588 mg/dscf * (44.445 dscf/1.6 hr) * (2.205 * 10-6 lb/mg)

0.000034 ib/hr
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APPENDIX I

Field Data
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DrETERINATION OF MINIMUM NUMBER OF TRAVERR5Z POINTS

Stack ID: 7Aj€• • -•iStack diameter at ports: 3 (ft)

Distance A (ft) 1 (duct diameters) /S

Recommended number of traverse points as determined by

distance A: o0

Distance B (ft) /i&5 (duct diameters) VS

Pecommended number of traverse points as determined by

distance B:

Number of traverse points used: _

'S

0 -
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PRELIMINARY SURVEY DATA SHEET NO. 2
(Velocity and Tempetrture Traverse)

BASE DA IE

Griffiss AFB 11 Aug 92
BOILER NUM3ER

Classified Waste Incinerator
INSIDE SrACK DIAMETER

36 Inches
STA T ION PRESSURE

S '...X $?A IC PRESSURE .

-. 0.In 5420
SAMPLING TEAM

AL/OEBQ

TRAVERSE POINT NUMBER VELOCITY HEAD, Vp IN H21, jSTACK TEMPERATURE (OF)

I~~~~~~h 0., ________i?R

2../3

_________ .010 ,5A i.•Y

5_ _ _to 7 /, 39/2
6 A. f/, 7 ?,$11/

8- A 1?(

1 • 7O9 /-/(,

11R 
M16

FPS - 12.0

FPM= -o 70

AvERACE

OEHL APR 79
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Run 1
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Source Test Calculation and Check Program

Output of Run 1

IMP. Z HOH ....................... 6.6

Z HOH ............................ 6.6

MWd ............................. 29.57

MW WET .......................... 28.81

VOL MTR STD ..................... 39.502

STK PRES ABS .................... 29.74

VOL HOH GAS ...................... 2.77

% MOISTURE ....................... 6.56

MOL DRY GAS ...................... 0.934

% NITROGEN ...................... 81.17
MOL WT DRY ...................... 29.57

MOL WT WET ...................... 28.81

VELOCITY FPS .................... 10.25

STACK AREA ....................... 7.07
STACK ACFM ................... 4,346.

STACK DSCFM .................. 1,165.

% ISOKINETIC .................... 98.46

F GR/DSCF ........................ 0.28

F MG/MMM ....................... 645.27

F LB/HR .......................... 2.82

F KG/HR .......................... 1.28
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASC~~ 
DATE 

~N ME

Griffiss A. 12 Aug 92/

Classified Waste Tncinerator Advance Combustion Systems, Miodel CAT-750

PAR TICULA TES

IT~.m FINAl. WEI~e4T INMTAL wF1G-NT VIEIGI1T PAIýTICLES
fsM) , r ($wi fAw)

F IL T E R N U B E

ACETONE WA -, 4INGS (Pr-.b. F,~,
M.tl File-.)

SACKr HALF (If n.d.4)

ITEM FINAL WEIGIIT INITIAL. WEIGHT WEICMT *A-EW

OmIF I JI~a I0
IMP~s ER P2.1.100-2-

IMPINGER (SIlIcI 0.1) Z0-7. 9 zoo 7. 9

CASES M,,~)

ITEi4 ANALY'SIS ANALYSIS ANALYSIS ANALYSIS AVERAGE

VOL C02 .77

VO 21 2 0 /2 0/20

VOL CO
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Run 2
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Source Test Calculation and Check Program

Output of Run 2

IMP. Z HOH ........................ 6.8

% HOH ............................. 6.8

MWd ............................. 29.57

MW WET ........................... 28.79

VOL MTR STD ..................... 44.455

STK PRES ABS ..................... 29.68

VOL HOH GAS ...................... 3.22

Z MOISTURE ....................... 6.75

MOL DRY GAS ...................... 0.932

Z NITROGEN ....................... 81.00

MOL WT DRY ...................... 29.57

MOL WT WET ...................... 28.79

VELOCITY FPS ..................... 9.17

STACK AREA ........................ 7.07

STACK ACFM .................... 3,890.

STACK DSCFM ................... 1,043.

% ISOKINETIC .................... 97.67

F GR/DSCF ........................ 0.33

F MG/MMM ........................ 753.55

F LB/HR ........................... 2.94

F KG/HR .......................... 1.34

61



a.a

a.I 00

-~T M

- 4 V

w. u

I-,U

49

aN N
10.

.4J

01

I-62



az~ T

w u

1- CLv.I

024~1-

Co 0" 'D 0

L; 1 I
- ~0

.- I.,63



S7_ __ _- N

-~ ~-___ _ ------ I L I7E

E-1
__ _ __ _ __ _ __ _ __ _ __ _ z v -1

-- - -. .- - - - -



AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE C tiffiss AF B 2 A S 9

Clasifie Wase Ininertor dvance Combusti~on SYstems. Mcdel CAI-715C',

mACG- PA A LA (

0W4LEE ________________

PcxNoL PCPC.c1 (P-".A (P"1WGA(A

.

( o) 
TM'

INIIA A LG

3/00 /o0 0 C-

III.GASES (D,

IANAYh1 ANAL.YSIS AN4ALVJ13 APAY315AER~
1 ANA AVEAG

VOL C2 /3 6 7 7

Vol-O /2. /2-3 1Z. 23

VOL CO)

OEHL 20-
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Run 3
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Source Test Calculation and Check Program

Output of Run 3

IMP. % HOH ....................... 8.1

Z HOH ............................ 8.1

MWd ............................. 29.40

MW WET .......................... 28.48

VOL MfR STD, ..................... 41.556

STK PRES ABS .................... 29.63

VOL HOH GAS ...................... 3.68

Z MOISTURE ....................... 8.13

MOL DRY GAS ...................... 0.919

Z NITROGEN ...................... 80.34

MOL WT DRY ....................... 29.40

MOL WT WET ...................... 28.48

VELOCITY FPS ..................... 8.55

STACK AREA ....................... 7.07
STACK ACFM .................... 3,627.

STACK DSCFM. .................... 957.
% ISOKINETIC .................... 99.50

F GR/DSCF ........................ 0.23

F MG/MMM ....................... 535.62

F LB/HR .......................... 1.92

F KGIHR ........................... 0.87
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VISIBLE EMISSICN 0252-RVATION FOqRM

aTST '5P=S 33 45

=CU:zj :t%4;:N~f C?4:Ar:NGAC= ~ sj~ i ~ I~ ___________

CPfPLnNGMC iAI-___________
I ~, 

-P.z~i A er ds-N cc~

G A ST A;-cV Ul~ L.EV EL I-GT~'AlETO CaSEAVEA __________

/,ý , '4 x : .. p(/ E- r ,~~_ _ _ _ _ _ _ _

s- /,Z4 S 42 // Era Ir C'13IU __ _ _ _ _

o~ 0WAs~iao :ý-wssC~'Ici Io _________

3'SC. T-'5 C ZA-C. CAC WA-SF C;ACP-E O 'PC C _____________

)c-ai SEjd - '0~ .2e, I C I_ __ _ _ _ __ _ _ _

Pj T,-. IPC7 iWI Ž. ! c.I
sEu~: 17CT~Z ~ o~,A

oZ5,A~s- P: t--w3CK:;:_ _ _ _ _ 1

S~~an _ _ __f:-

Si--t~~2r - <, "9r E- j imf

140- 5,f E-4 f,- j PCA7
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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
(OF) (M) Content (M)

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
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The Texas Air Control Board
Certifies That

ROBERT J. O'BRIEN
HI ump4sted a ' ea o aa 1,-"d by The Teenm Ak Codgl gkm'a nd
has me4 the ~zmnunb mm ssbt M WI6&bl 5Uill• l5

March 27, 1992

September 25, 1992
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