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I. INTRODUCTION

On 19-23 Sep 88, a stationary scurce sampling survey for opacity,
particulate emissions, and hydrogen chloride emissions was conducted on the
new classified waste incinerator at Griffiss AFB NY by personnel from the Air
Quality Function of the AF Occupational and Environmental Health Laboratory
(AFOEHL). This survey was requested by the 416 Strategic Hospital/SGPB via HQ
SAC/SGPB to meet permit requirements established by the New York State
Department of Environmental Conservation (NYSDEC). Personnel involved with
on-site testing are listed in Appendix A.

II. DISCUSSTON

A. Background: Griffiss AFB had an accumulated amount of classified
waste material which needed to be destroyed. A shredding machine had been
used, but was inadequate; and, the accumulation was considered a potential
security risk. Before placing a new classified waste incinerator on line, the
NYSDEC ordered compliance testing as a condition for obtaining an operating
permit. Compliance testing included onacity, particulate emissions, and
hydrogen chloride (HC1) emissions. HCI was a concern because of the potential
for incinerating small percentages of classified microfiche and other
chlorinated plastics.

B. Site Description: The classified waste incinerator is located r =
separate building approximately 50 yards east of bldg 19. Figure 1 is a
photograph of the incinerator building and stack. The incinerator, Model
CAI-750-MI, was manufactured by Advanced Combustion Systems, Bellingham,
Washington and has no pollution control equipment. A view of the incinerator
can be seen in Figure 2. The following are operating parameters:

1. Two-chamber cesign

2. Fired by #2 fuel oil

3. Load capacity
a. 500 1bs/hr for type 0 waste
b. 750 1bs/hr for type 1 waste

C. Applicable Standards: The monitoring requirements and regulations for
opacity and particulates are defined under Codes, Rules, and Regulations of
the State of New York, Title 6, Chapter II1I--Air Resources, Subchapter A--
Prevention and Control of Air Contamination and Air Pollution, Part 219.
Appendix B has a copy of the applicable state laws. Particulate emissions are
based on a charge of 300 1bs per hour and are extrapolated from Figure I of
Appendix 2 in Part 219. There are no applicable standards for chloride
emissions but testing for chlorides was requested. Proposed new incinerator
emission standards (Part-219.5) do not aLply to existing Type O waste
incinerators. The following is a summary of the applicable standards:




1. Particulate emissions: 0.85 lbs/hr

2. Opacity: not to exceed 20% or No. 1 on the Ringleman Chart

Figure 1: Classified Waste Incinerator Building and Stack
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Figure 2: View of Incinerator

D. Sampling Methods and Procedures

New York State Codes, Rules, and Regulations, Title 6, Chapter III--
Air Resources, require that emission testing be conducted in accordance with
Appendix A to Title 40, Code of Federal Regulations, Part 60 (40 CFR 60).
Therefore, sample train preparation, sampling and recovery, calculations and
quality assurance were done in accordance with the methods and procedures

outlined in 40 CFR 60, Appendix A.

For testing purposes, the incinerator was operated with Type 0 waste
at a load rate of 300 1bs/hr, although the maximum rated load was 500 1bs/hr.
Griffiss AFB personnel were unable to provide an estimate of the amount or
frequency in which they would burn, since they had not operated the




«ncinerator previously. 1t was determined that 300 1b/hr would ~e more than a
sufficient charge. This change was coordinated with the State “h the
stipulation that the load rate used for testing would be the ma.,.mum load rate
for future incinerator use.

Sampling ports were already in place approximately 4.5 duct diameters
downstream and 1.5 duct diameters upstream from any flow disturbance. Based on
the inside stack diameter, port locations, and type of sample (particulate), 24
four traverse points (12 per diameter) were used to collect a representative
particulate sample. Appendix C shows a typical stack cross section and the
actual traverse point locations for each stack surveyed.

Prior to testing, cyclonic flow was determined and a velocity pressure
traverse was accomplished. A grab sample for Orsat analysis (measures oxygen
and carbon dioxide for stack gas molecular weight determination) was taken
during each sample run. Orsat sampling and analysis equipment are shown in
Figures 3 and 4. Flue gas moisture content, needed for determination of flue
gas molecular weight determination, was obtained during particulate sampling.

Particulate samples were collected using the sampling train shown in
Figure 5. The train consisted of a button-hook probe nozzle, heated stainless
steel probe liner, heated glass filter, impingers, and a pumping and metering
device. The nozzle was sized prior to each sample run so that the gas stream
could be sampled isokinetically; in other words, the velocity at the nozzle
tip was the same as the stack gas velocity at each point sampled. Flue 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 flue gas as well as sampling train temperatures. The heated,
stainless steel-lined probe was used due to the extremely high stack
temperature. The heated filter was used to collect particulates and pass
condensable materials. The impinger train (first, third and fourth impingers
were modified Greenburg~Smith type; second impinger standard Greenburg-Smith
design) was used as a condenser to collect stack gas moisture and condensable
particulates. The first and second impingers were filled with 200 ml each of
0.100 N sodium carbonate to collect any HC1. The third and fourth impingers
were empty and contained 200 grams of indicating silica gel, respectively, to
collect any remaining moisture. The pumping and metering system was used to
control and monitor the sample gas flow rate. Each of the three tests were 84
minutes in duration.

Emission calculations were done using "Source Test Calculation and
Check Programs for Hewlett-Parkard 41 Calculators" (EPA-340/1-85-018)
developed by the EPA Office of Air Quality Planning and Standards, Research
Triangle Park NC. A1l field data and resulting emission calculations are
presented in Appendix D. Calibration Data is presented in Appendix E.

111. CONCLUSIONS

The emission survey results did not satisfy the Mew York State's emission
limits. Opacity was well within 1imits and did not exceed 5% at any time
during the test. However, particulate emissions were well above the limit.

s, hompdianine




The high particulate emissions were somewhat of a surprise since the opacity
averaged near zero. The average particuiate emission was 2.6677 1bs/hr
compared to the limit of 0.85 1bs/hr. The average HC1 emission rate was
0.01579 1bs/hr. The stack emission test results can be found in Table 2.

IV. RECOMMENDATIONS

The Classified Waste Incinerator is not in compliance with particulate
emission 1imits. Considering the incinerator is new and of good design, it is
not obvious where the problem may lie. The particulate collected was
primarily a white ash so incineration was complete. However, it was observed
that forced air to the primary chamber caused turbulence in the chamber and
could be sending ash up the stack. The design cof the chamber should limit
exit gas velocities such that nonoxidized particulate matter and ash are not
entrained in the exhaust gases and carried up to the secondary chamber and out
the stack. Perhaps an adjustment here might alleviate the problem. Also,
further reducing the charge rate may bring emissions below standards.

Finally, we recommend a re-evaluation of the incinerator after NYSDEC action
or any procedural or equipment adjustments have been accomplished.
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Figure 3: Schematic of Grab Bag Sampling Train
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Schematic of ORSAT Apparatus
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TABLE 1

SUMMARY OF EMISSION DATA

RUN CHARGE PERCENT SAMPLE STACK GAS PARTICULATE CHLORIDE
# RATE ISOKINETICS VOLUME FLOW RATFE CATCH ChTCH
(1bs/hr) %) (dscf) (dsctm) {(mg) (mg)
1 300 98.85 14.3610 1255 683.5 2.7824
2 300 99.N2 35.4670 1293 603.1 1.4287
R) 300 102 .87 33.72880 1168 [N .00
TABLE 2
STACK EMISSTON TEST RESULTS
GRIFFISS AFB CLASSIFIED WASTE INCINFRATOR
RIIN STACK GAS PARTTCULATE el PASS
] .- FEMISSTONS EMTSSTONS STANDARDS
%00 xea (lhs/hr) (lbs/ln) (7T o1 N)
1 8.7 10.6 .01 N.01344 N
2 10.3 0.0 1oapge 0.01653 N
3 9.5 9.4 JL0606G 0,01 741 N
AVERAGE 2.6677 0.01%79 N
8
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AFOEHL Test Team

Maj James A. Garrison, Chief, Air Quality Function

Capt Paul T. Scott, Consultant, Air Quality Meteorologist
TSgt Benjamen Hernandez, Environmental Quality Technician
SSgt Daniel Schillings, Industrial Hygiene Technician

AFOEHL/ECQ
Brooks AFB TX 78235-5501

Phone: AUTOVON 240-2891
Commercial (512) 536-2891

Griffiss AF8 On-site Representatives

Capt Richard Tourjee 416 Strategic Hospital Griffiss/SGPB
MSgt Donald Watkins AUTOVON 587-3617

Ms Gilda Bielba 416 CSG/DAD

Mr Ryan Ziminski AUTOVON 587-7708

Mr Bruce Mero 416 CSG/DEEV

Mr Fred Conover AUTOVON 587-2098

Mr Walt Hyde 416 CSG/DEMM

New York State Department of Environmental Conservation (Region 6)

Mr David Prosser, PE (via phone)
Regional Air Pollution Engineer
(315) 785-2513

Mr David Hathaway

Principal Engineering Technician
(315) 793-2554
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STATE AIR LAWS

PART 218
VEHICLES PROPELLED BY
DIESEL ENGINES

(Effective May 1, 1972; May 10, 1981}

Scetion 2181 Applicabiliny. This Pant
shall apply o alt vehiddes propelled by o
diesel engre. excluding marine vessels,

218.2 Fohibitions. (o) No person who
vwns, opeates af dais rvehicle propelled
by oo diesel engirs s hio owns, leases or
cocnpies land ana nas actual or apparent
: the operation of

aaehoce propetied by G dresel engine which

don:nion or control

s present o sand fandls shudl eperate sard
101 o he operated,
in such a nunner har evhaust emissions of

vehnole oraliow o

(oshade of blue, bicen or gres equal o or
greater tn Numbe Don the Rangelounn
chur o equvalent sandurd acceptable to
the Compinsaoner oo praduced Lor g con
tnuons perod af mare than five second.,
when the sehicie v in motion

thy No person who owns, onerdates ar
teases i bus ar ruck. the motive power for
abch s provided by o diesel engime or who
ownre, deases or occees land ond has the
et oo appar
sver the aperabion of o bus or truck present
on such Land, the mative power for which
sad bus or truck os provided by o diese
crmne, shall allow or permat the diese!
erorne cbencl bas or treck toadle for more
thuan fnve conseeative minates when the bus
or truch s ot gn mobon, eseept as
otherwise pernntted by section 218 3

Common or wentrol

218.3 FExceptions. The prohibitions of
subdivision (b of Section 2182 shall not
apply when

{9 A bus or truck s foreed to remaen
motontess because of traffic conditions
aver which the operator therzof has no
Jentrod

i Resuiaions edopied by tederall stete
avies having qurndiction re-

auire he pnaslenance of g spealic

ar Jocal oo

temperdture tar passenger cortort The
¢ apecitizd i schdivsion thy of
2 mas heanercasad baionlv o

the enten: necessary o compiv with such
regulations

(¢) A dicsel engine is being used to
provide power for an zuxiharn
such as leading, discharging, mixing or

processing cargo; coatrolling cargo tem-
perature; construction; lumbering: ol or
gas well servicing: farming: or when oper-
ation of the engine is required for the
purpose of maintenance.

(d) Fire, police and public utility trucks
or ather vehicles are performing emergen-
cy services.

(e) Trucks owned or operated by per-
sons cngaged in mining and quarrying are
used within the confines of such persons’
property.

(3N truck o o remain motenless fora
perniod cveceding two hours, and during
which period the ambient temperatuce s
contmus v below  twents-five  dueerees
b abrenhen

PART 219
INCEINERATORS
(Effective May 1, 1472

Section 219.1 Title. These rules shall be
known as the New York Stote rules to pre-
vent wor poltution from imcinerators

219.2 Applicable geographical area. This
Part sindd apply to the entire State of New
Yark

219.3 Definitions. (i Inomerator, Am
structure or furnace in winch combustion
takes placeand tope 001020 3 or & refuse s
used as tuel wlone or i conjunction with
fosstl tuel

() Retuse, Al waste material. inchud:
but not hmitad o, garbage, rubbinh
crnerator rosidue, street ceanings. dead
antmalby, and oftal Retuse s clasabed

gccordance with Table 1o Appendin 2

tc) Smoke. An air contaminant cor-
sintine of amadl gas-borne particles entied
by an air contumenation source n o suf-
Noient number to he ohservable

219.4 Emission limits. () Al ane
anerators having o capacity of 200008 b
ordess and butlt and installed after fanuan
1. 196K, shili be designed. bl imsradied

and operated to meet the e '
[3

sion bmrs o

fieure

(hy No incimerator farger than 200
hohr capacity and bt witer fanvary
1970, shall be operated sooas 1o produce

TSee Appendin

Environm..nt Heporter

17

particlate emisstons whoch evoerd the
amount shown in figure |*

(¢} Noindnaalor having g vipacity of
2000 Ib/he or dess and built or instalted
hetween Aprd L0 19620 end Junuary |,
1968 shall be operated <o as o produce
particulate emissions which eveeed 0.5
hohr torevery 100 1b hr of refuse charged.
unfess o fmal order by tre comnusstoner
provides otheraise,

(d) Anyv ncerator baving g capucity of
2000 Wb /hr or doss and bl or instalied
prior to Aprib 119620 <hali either meet the
requirements of 219 3¢y or shall be
cyuipped with adequate control devices or
redesigned and rebuilt <o o to meet the
requarements of 219300y by Janaary 1.
1969,

{ey No inanerater darger than 2.000
Ih bir capacity and built between Apnil 1
a2, and January 10 19700 Shall be
operated suoas o produce particulaie
cirissions which exceed (1.3 th /hr for every
100 1b "hr of refuse charged. unless a final
order by the commicaoner provides
otherwse,

(N Any manerator lareer than 2.000
Ib/hr capacity and built prior o Apri! |,
19602 shall either meet the requirements af
2y ey or shadl be equipped with ade-
gudate coatrol deviess or redesigned  an
rebiwilt ~o as to meet the requirements of
219 4¢by by Junuary 1. 1vT0.

219.5 Smoke cemissions. (a) No in-
cinerator, built or aestalled wlter January
20, 1967, regardless of size. shali emut
sirokhe of an opacity denser then 20 per-
ceat or Noobof the Ringelmann ¢hart or
equivalent, under norma! operating con-
ditron

(hy No aaneratar bedt or wstalled
prior te fanuary 260 16670 recardioss of
stze, shall broperated so c- v cintt simoke
of g opaerty denser than s pereent or
Noo Dol the Roanpeebrann chort or
arenatent, under mormia. operating con-

[SEAE RSN

219.0 Tests. () AH mmoneraions lerger
Uons 20000 hr/tny capaciiy shall be tosted
usine sohinetic samphing technigues 1n
aceordance with {esy procedures aceep-
table to the commissione:

(h, Al nanerators bailt or instilled
dites January i, 1968 and having @ capaci-
el 2000 i dhr or Jess saall he tested in




NEW YORK AIR POLLUTION RUL.

accordance with special test procedures
proinulgated by the commissioner. Units
winch are representative models may be
tested instead of an actual imstallution, in
accordance with special test procedures
promulguted by the commssioner

219.7 Abatement. (&) Where thie com-
mussioner has reason to believe that wnn-
cinerator anstallation viotating

eminsions stundards of section 21U -

the

he

s

miy have tests conducted The owner shall
provide, at his expense, samphing holes und
periinent alhed facihties as needed. at the
reaues! of the commissioner.

() 11 such tests indicate @ contraventinr
of the enmussion Iimits, the commissione:
min require the installation of approproate
control equipment ur he may seal thy .
cainerator if such equipmeni s not imsiaited
withie the time limut specited by the con:-
missione’

APPENDIX 2
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(c) The comnusacie:r moy order the
cleaning, repoas, repiacement o alieration
Gioany equrment or conlrel cgaipment

wihich cuuses or N upcrulcmf SO as Lo Cause
Violation o

thies Part

COMmInNS s dnay o erder

Yy The
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STATE AIR LAWS

Secrion 220.) Dehni
purpess of the Fan

uons of Far:

APPENDIX 2
TABLE 1

Classification of Refuse
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(Eaective March 16, 1973; May 10, 19%3: (12 Dry process portiand cement piant  bined water. introducec into the hir gy
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i O
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1ons.

(%) For the purpose of tlus Pari. the (2) Feed to the kiin The werght of &b

A portland cement plan: where the raw ing the ume wher 2 siack sample 1s being
fz) For the  matenal ki feed entering the hiln ir & tekern o determine complignce with sou

fuels and unce~-

ereszl defini- powder form has 2 moisture content of one  tions 220 2 and 226 3 of thys Pan

TP pereent of less by werght (3 Upset condiuror,

Environment Repo -

19

Anyounaveiccbis

PO Sy ey

e R



{This page left blank)

20

—— e e AL



APPENDIX C

Sampling Port Location
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DETERMINATION OF MINIMUM NUMBER OF TRAVERSE POINTS

Stack ID: .. . - Caer o, Stack diameter at ports: 2y (f£t)

Distance A (ft) v {duct diameters) 1.4

Recommended number of traverse points as determined by
distance A: .

Distance B (ft) S (duct diareters) i

Recommended number of traverse points as determined by

-~

distance B: =
Number of traverse points used: N
Ly Z‘( [ . ;Li
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APPENDIX D

Sampling Data and Calculations
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ELIMINARY SURVEY DATA SHEET NO. 1
(Stacxk Geometry)
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L—
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PRELIMINARY SURVEY DATA SHEET NO. 2

(Velocity and Temperature Traverse)

- G e P

DATE

2 Sk an

e Fed Lok el

1

INSIDE STACK DIAMETER

1’43' (..7' Inches
STATION PRESSURE
-lq\ 37¢ In Hy
STACK STATIC PRESSURE’
-~ O) L/g In 1120

SAMPLING m

TRAYERSE POINT NUMBER VELOCITY HEAD, Vp IN H2

[ STACK TEMPERATURE (0F)
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

HBASE

Gh“q"l'iﬂ AFB

DATE

22

Dept E8

RUN NUMBER

CNE

BUILDING NUMBER

SOURCE NUMBER

Model cAT- 754-MI

C/a 55 1[0&( [Caste Ine ne veder™

PARTICULATES

ITEM

FINAL WEIGHT
(am)

INITIAL WEIGHT
(gm)}

WEIGHT PARTICLES
[ gnty

FILTER NUMBER

52173

2 S o 6

¢.234 7

ACETONE WASHINGS (Probe, Front
Hall Filter)

98 5¢4 ¢

(/5 [l &

O E

BACK HALF (if neaded)

Total Weight of Particulates Collected

e ETH -

WATER

tTEM

FINAL WEIGHT
( om)

INITIAL WEIGHT WEIGHT WATER
{gm)} iR

IMPINGER Y (H2()

242.a

204 & 2.

IMPINGER 2 (H20)

Alg. ¢

204 ¢ IZ

IMPINGER 3 (Dn)

¢q

Ly 2.8

IMPINGER 4 (Silica Gel)

2072 | g0 | 72
Toral Weight of Water Collected 7
oral Weight of Water Collecte } {1 (/ :)__ P
I GASES (D) -
-~ ANAI‘.YSIS ANAZLYSIS ANAL;’S'S “N":YS'S ; AVERAGE
VOL = CO, i \
‘ 1.6 /2. & 12.L . b
vouL o e /
g % S 8 Xv é’ ‘g" 7
LOL ~ COo '
|
vOL % N,

Vol % Ny = (100% - % CO3 - % Oy . % CO)

FORM
AMD Eg se
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VISIBLE EMISSION OBSERVATION FORM No. ,\:’UN # /
COMPANY NAME OBSERVATION DATE START END TIME
g 550
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

Griﬂ]’Sﬁ

CATE

22 St 89

RUN NUMBER

| TwW

BUILDING NUMBER

SOURCE NUMBER

Medel CAT-750-MT
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ITEM

FINAL WEIGHT
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INITIAL WEIGHT
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FILTER NUMBER
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S Y13
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ITEM

FINAL WEIGHT
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ofa
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Vol % Ny = (100% - % CO2.% 02 -% CO)
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VISIBLE EMISSION OBSERVATION FORM
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™ 15 COMMENTS
i

STATE ZIP
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AIR POLLUTION PARTICULATE ANALYTICAL DATA

BASE

Giltliss

DATE

22 Sept 88

RUN NUMBER

THREL

BUILDING NUMBER

SOURCE NUMBER

Mode| CAT-T5-HT

Classidied lOaste Tnein auder

PARTICULATES

ITEM

FINAL WEIGHT
(gm)

INITIAL WEIGHT
(gm)

WEIGHT PARTICLES
(om)

FILTER NUMBER

42 84

42874

JA1D

ACETONE WASHINGS (Probe, Front

Hall Filrer)

1065, ¢7277

102, $¢4 3

334

BACK HALF ({if needed)

Tota! Weight of Particulates Collected

4444 -

WATER

ITEM

FINAL WEIGHT
(em)

INITIAL WEIGHT
(ém)

WEIGHT WATER
(gm)

IMPINGER 1 (H20)

246. ¢

20¢.F

o8

IMPINGER 2 (H20)

286. &

208 ¢

4@

IMPINGER 3 (Dry)

4.0

8.4

2.2

IMPINGER 4 (Stilica Gel)

206. &

20¢.¢

&b

Toral Weight of Water Collected

58.6 o

. GASES (Dry)
rem ANALYSIS ANALYSIS ANALYSIS ANALYSIS AVERAGE
voL % co,
» ¢ 4 -
VoL % 0, é q
7 q 4 4 '5
voL % ¢co
VoL % N,

Vel % Ny = (100% - % CO3 . % 02 - % CO)

AMD 722%. 651

REPLACES OEHWL 20, MAY 78, WHICH IS OBSOLETE,
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VISIBLE EMISSION OBSERVATION FORM

NO. ’2,(/"/# 3
COMPANY NAME OBSEAVATION DATE START TIME END TIME
friFreess AFR 22587 58 | /34D /440
STREET ADDRESS SEC
- V] 15 30 45 COMMENTS
VO | OO | O | 300 U Clrness
T ok T zP 2 | S| ST STIS kes it porl como
om Ao _ _ 7 ”
PHONE (KEY CONTACT) SOURCE ID NUMBER _ 3 Q__ Ol O£ arc
Ciapss - wabtEnenifr AR || ¢ | &6 | S s7| ¢
PROCESS EQUIPMENT OPERATING MODE st S0l olo
2 STAT INUNRRB(T R e 3w : :
CONTROL EQUIPMENT OPERATING MODE e lo |O O |0
NONK T1O O (o |0
OESCRIBE EMISSION POINT s lo lold 10O
- - ~/ 3 4 ; .
SCREEN APIPRON 2 (4 &4 wic)lo |o O
HEIGHT ABOVE GRCUND LEVEL HEIGHT RELATIVE TO OBSERVER - o o
2.5 ) sen 2% End O O
DISTANCE FROM OBSEAVEA DIRECTION FROM OBSERVER 12 Q 0] O Q
san /OO End V' Start End )
o::cmse EMISSIONS = @ O & @)
Stan LF Brow M R yisiBUY -End - 14 O O O O
EMISSION GOLOR IF WATER DROPLET PLUME s|lolec ol
Stant & )?LL‘"V? d \/ Attached (] N/,’,L Detached O = - u
POINT IN THE PLUME AT WHICH OPACITY WAS DETERMINED s 1O 10O 10 o
Stan ﬁ:ﬂ JSrOM STACH End 7 10 '®) Q O
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BACKGAQUND COLOR SKY CONDITIONS w10 O 0 (o
Stan = End San OVRRCB™ gy 20 O Ololo
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P 28
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-~ - e}
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o 3 T ST L < - o)
NAL YSES REGLESTED AND RESULTS Ue3l18
PRESERVATICH GROUF & PEESER. ATION GRDUP F 1 GRoUE G\ >\
FARAM . Y - - Hsn s
ETER TOTAL MG/ L LANA‘{' YE w L3 <Al PARAMETER TOT &L MG L
Cneml‘tnl Oxygen 0¢ 340 ARSENIC Gont fO100T BORON 01022 is
Demnend ° e !/
5 SRS S r'y
T.iel Digeiac . BORON :
GOoe R . . qon- N, P 1
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3 [ 4 L]
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e S E Nt . b g6
Orihe PO4 as P . ELEN Vies 0114 o | MBAS us LAS ° . !
PHOSPHORUS 0066 5 SILVER viers loroTs TURBIDITY 00076 Case 1
es P . 9 !
ZINC 01060 {01042 I . 1
T+ t 4
PR eavAT O SR0OUP ALCIUM s .
€5€ / 2+ S3ROUP D C Cit 00u1s I«’iUQH mE |
C et mrsf "ER TCY e MG L e Ca . i I
MAGNESILM I mg i
A vman B
CYA~NIDE WOT2T . ae Mg %S |ons 2 . _J
CYANIDE Free, ) m |
~a- ags 38 |nngas
Amensiie o Cip | 007° . PCTASSIUA 10U 38 | « ] i
n!
m‘
SOIIU 00630 | g e 7 ]
PRESERVATION GROUP E | PRESERVATION GROUP J !
PARAMETER TOTAL UG /L : PARAME TER
v
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NOZZLE CALIBRATION DATA FORM

Wright Patterson

Calibrated by C:ﬂ,\,'u_.;;/y\

Date Dec 85
Nozzle - Nozzle Diameter? b c
identification D,, D,, D,, aD, Davg
number mm (}n.) mm %1n.) mm ?1n.) mm (1in.)
. - e
WSEL | eS| 69D ﬂ; e
where:
aD1 23 = three different nozzles diameters, mm (in.); each
rerey diameter must be within (0.025 mm) 0.001 in.
b AD = maximum difference between any two diameters, mm (in.),
AD <(0.10 mm) 0.004 in.
c =2 T2 » P4
Davg = average of Dl’ D2, and D, .

Quality Assurance Handbook M5-2.6
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METER BOX CALIBRATION DATA AND CALCULATION FORM

(English units)

Date [2 I\Al 88 Meter box number 20p  NUTECH
Barometric pressure, Pb = 29.1 z in. Hg Calidbrated by _&i\ 5 SCOH‘
Gas _volume Temperature
Orifice [Wet test | Dry gas | Wet test )ry gas meter
manometer | meter meter meter |Inlet |Outlet } Avg |]Time
setting | (V), (vy), (e,), [ (tg D,](t5 ), | (£y),] (8),
(aH), 3 3 7. o Yi Aﬂ@i
Jat in. H0 fr f °F/R | °t/R | °E/R. | °FR |min in. B0
i 7% 7%
4 0.5 5 4668 |29 539 28351 5%.5] 53¢ L3 | /.070|p.0/0
78 )
1.0 5 ldpre ls 538 i 5%5)5 5375]543 123 14.07812.008

bl

g 15 | 10 15390 |0 538 |55 |nHe |545)is.s |/ 0sal 2. 050
y_2:0 | 10 Ja4s5 | 5395 | teses|55495| 5535 |i3.5 |1 0701 2. 087
L 3.0 0 4dg | 540.5 |10SBS ’355).5 550500 |1.081 2. 109
¥l to b

g 4.0 101 [1.590 [5 541 oq5'é759¢555 Se1,319.8 |/.08212.138
Ave 1/.077V2.070)

2
Am}{: wo | V, P, (t, + 460) o - 0.0317 & [(tw + 460) e]
BZO 13.6 i V (P . AH6) (tw + 460) i Pb (t.d + 460) Vv
(s)29.774X 538D (o3INCS) (:‘3?&5,/) RS
0.5 J0.0368)y - 0 (g Y79+ ZrcY(S28\He, = 29 119)(s JS’JI ]

(s 39,19 593 (039 (53 8)( 3372
619019+ 136)(538) M@z = Trac [_ ,/

- (70)C39.77 s"/,_ (-c317 T _.)Q.__"J

43 = /?_77)&? i§E " 57) ez T2513 ‘)%'qmﬁ

(10} 253. 19} ¢ <‘.3 < (-0317)(2,0) (_3751/3 s) L
Y2919+ 395Vl (HI9(553.5)

z , /
gy s57:8) (.0317)( 3) (S90S Ty,; ©
3.0 j0.221 ﬂr49u7 4“‘17‘-)3[/»3.6Y:v05'3 He v: =5 119 (5T )5) [ /O /

(o l)(ﬁff ICPTEYIIED) - (0317)(4) (SYIX 7 z
6.0 Jo.294 o - S s el ) |Mes: TR 3] Y-y

2 1f there is only one thermometer on the dry gas meter, record the temperature
under td.

1.0 ]0.0737

1.5 j0.110

2.0 |0.147

Quality Assurance Handbook M4-2.3A (front side)
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