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SECTION 1

SUMMARY

Partiml ate emissions from a newly installed Fairc h ild-H ille r Film
Incinerator/Silver Reclamation Processor were determined to evaluate
compliance wit n ap p licable emission stand~rds .

This un it is subject to two emission standards , an opacity standard
and a par t icu late emission standard . It complied wi th the opacity
stand a rd but exceeded the par t icu late emission s t a ’ da r ~ .

Lv~ iev indicated thd~ a large fract ion of ttt part iculate emis-
sions may have been contri but”d by the refractor y lining. The unit had
been recently in st a l led and operated only once prior to tne tests. Ash
rinsed f rom the sampling probe contained as much as 3’ sil i con and
aluri n ur , wn ich are ma jor constituents of the refrac~ ry li nin i ; . There
was reason tn suspect th at the percentage of silicon and alum inum in the
total  pa r r i c u la t ~ ct t e r W a S  much greater than lndicat ’ d by the probe
rinse -iso .

‘ he a~ tr ’ u r s  are of the opinion that emissi rls f r ü r , he refractory
li n i n g wou i~ cease with proper curing (opera~ in n the unit over a period
of time), ~rid that their elim ination might rei ’ t t ’~’a ’i erri ss i os to
less than the snodard . Retesting ~fter proper curin g rf  t h ~ refractory
lining is recommended . To assure proper curin g o4 t t€- c r i m a r ~~ nham ber
lining, film must be used as in norma l operation.

SECT rO N II

INT Pfl~ JCT ION

‘ t tne r .g ~~st ot AF LCF EEv d I n  ~FLC/ S G B , ar C V Q  ~~~~~~ i o n  ‘ A l e
o o d L ’ t y  a rid particulate emissions from a newly ~,i st i 1 l ei . F ai r

~- i1l er h u i m Incinerator/Sliver C t~~l t ion Proces srr , :t -
~ ir 4 - t ~~ r~ ori

A ’Ei wa: cnr .1u~ ted 13 - 19 July 1976. T~ie objective w i comp i tn~e
testir ~ with local air pollution regulations. b i s testing wa require d
by toe ~e :ior al A i r Pollution Contrn l Agency .

SECTION III

PER SON’ t L

1. ~ri~~i~ -Patterson AFB OH:

a. Mr Thomas [. ~hou p - OEEV , Project Officer
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b. iLt Fr~n~ T. Luou~ynsk i - SGPB , Base dioe Ov ironni e :tal Engineer

2. Peji ~n~~1 Ajr Poflutjon r np trd l Aqen~~~f~~:

a. Mr Jerry Shoemaker - Air Pollution Control Specialist

b. ‘v’ ’ Ben Outcher - A i r Poll ut ion Contr ol Speci a list

c. ~i Tom Clark — Air Pollution Control Soeci al ist

d. ~
‘:~ Jim Buchanan - Air Pollu tion Control Spe ciallY

j .  Fa i rc hi i d -H ill er.

Mr Benjamin F. McLean - Service Representative

~~. USAF Environmental Heal th Labc~atory, McClel lan AFB CA:

a. Capt .u ill ia r: E. Norm ingt on - Project Officer

b. Cu pt Jerry W. Jackson - Con~u1tant

c. Capt Mar l in L . Swe igart - Engineer

d . Sg t ~~l l i am W. Conway - Laboratory Technici cn

SECTION IV

1NCI~ :PA TOP DESCRIPTION AND OPERATION

‘ . Ee~cript~on:

FIgures 1 and 2 show the basic desi gn of the Fa i rcn i ld -H i l  er Fi lm
Inc irerat or/~~lver Recla mation Processor Model 1150-300. The unit

nsists of a large cy lindrical combustion chamber , a small afterburner
sect i on , and a stack. The entire system Is refractory lined (an 84”
extens i on was added to the top of the refractory stack for testing ).

2. Operation:

The combusti on chamber is loaded wi th fi lm. After purgi l~~~: the
chamber with air and preheating the aft~rburner section , the film is
ignited by two pri m a ry burners located in the combustion chamber. The
f~ )m Is volatilized by partial oxidation achieved by operating the
combustion chamber under starved oxygen conditions. The gas velocity

2
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i n; the cum us t i on crid il ber Is re la t i ve ly  low to I ~;i i t t t i~ m int I t i
of pa r t i cu la tes  enter in g the afterburne r sect ion.  The unburned gases
and part icu lates from the ~~~~~~~~ chambe r are passeci Into the after-
burner f la~m~ and mixed with additional air to srrp lete the combustion
pr Ice o s. Add it ion a l air is introduced into the gas stream at the top of
the afterburner section for cooling and velocity stabilization in the
sH~~ Tne E-r ti r E combustion cycle requires ~2 hours for a rated fi lm
cn arp t- of 830 pounds (~ b~). A typical cyc le is de~cribed in Table I.

TABLE I

~~E N C E  OF LVENTS
rAIryHILo- HILLEP SILVER RECLAMATION W I T

Time Irto iy 1~ event

O cu r After !)urnors on for preheat

1/2 Hr,u P r i m a r y  burn ers ignite and oes~n
starved oxidation of charge ( f i lm )

I~ Hours Primary bur ners off (blowers remain on)

~2 Ho~rs A fterburners off (blowers remain on)

20 Hours Blowers off

24 Hours S i lver  and ash recovered

~hC ~ 1C) N V

g A~I IL~NG METHODS AND PROCEDURES

A l l  sa m pl ing and ca lcu la t ions were done according to the procedures
the C~p sendi x to Title 40, Code of Federa l Re~~j~~ ions , Part 60 (40

CF° 60), Metrods 1, 2,3 and 5. Bath the State and local regulations
o res c r ibed the A ’ e r i can  Soc iet y of Mechanical Engineers Power Test
Code - PTC-27 , da ccd 1957, entitled , “Determ ining Dust Concentrations in
a Gas S t r t iam , or equivalent method. The methods and procedures in 40
CFR 60, dated 1 July 1974 are equivalent to the PTC-27 Method.

TO establish isokinetic sampling rates dur inc the first test a dry
gas fraction of 0.93 was assumed. This was in lieu of making a pre-
liminary moisture determination in accordance with Methnd 4, ~1Q rR 60.
The true dry cas fraction for each test , determined from water collected
r1 uring sampling, was used for all fin al calculations including verifica-
tion of isokinet ic sa~’rpli ng .

5
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sam~ l i n g  w i S  COfl.i cted at ~~~~~~~~~~~~ periods in crc cycle. eree
samples ~ec1 c t ire r l on a Sepa ute  day) were taken during the early part
of the cyc le  (between 1½ and l’~ ncu rs into the cyc l e), one between 3½
and fY, hours Into the cycle , and three between h and 7½ hours intr the
cycle. T he or iginal intent was to sample the ii r s t 2 hours or~ rh e
cycle , oet w e ’ ’I the fifth and seventh hour and f i na l l y  betw r~ r the tenth
a r e  twelfth hour . Howeve r , pl il e opacit y was such that it appea red
cer t i l r !  r~ c Inciner a t was meet ioc: stand i r ds and sampling at the erG of
tr e 12 hour cyc le (sa r n ç l irg at n i ght) w~ s ~xc1uded für safety reasons .
Th is prot oco l  ~as in er ro r , as is exp la i nec  in Section V i i i .

SE C TI~ N VI

APPLICA b LE STANDARDS

Visible c m issions:

Greene County Go ra~-al Health D i strict , Air Pollution Control Regula-
tior s ~~~~~ ~ection ~4c.0, and Uh io EPA Regulation AP— 3— 07 , Titled
Thntni 1 c~ it i e  Air Contaminants From S ta t lo ary o ’~ces , r: ohibit

s~ h~e e m i s s i ns equal to or greater than #1 on the P ngelm~nrc ~H o r t  o r
2 opa city . it allows visible emissions greater than ~3 on the kingel —

r :ar ir Lhart or 60% opacity for a period of not more than 3 min 1 ses durir .g
any 60 mi n ut e period .

2. Particulate Emissions :

Green e c u n ty  General Hea l th District A V C P , Section 125.0 and Ohio
EPA Regul a tion AP -3—i0 , prohibit particulate matter in exhaust gases in
‘~xces s of 0.2 lbs per 100 lbs of combustible refuse charged for iricin-
orators ha ’iinq capacities less than 100 lbs per hour .

SECTJ )N VU

RE SULT S

1. V i sible Em iscio n sr

Visible om ission s complied ~‘.ith the applicable standard . Plume
opacit y was OS (not visible) except during a 1 minute period of Test 18.
Durin g this 1 minut o , opacity did not oxm oed 5 .  Plume opac ity was
observ od and recorded each 15 seconds by Air Pollution Contro l Specialists
from the Reg ional A ir Pollution Control Agency , Dayton OH. Data are too
voluHnous ‘or inclusion in th is section and are presented in Appendix
A.

6
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2. Partimu at : ~~~~ iur~

Results of tue arti culate un is sion tests are eserited i Tab ie
I i . Emiss i ons dur na all huc one of seven Indiv idual tests e~’ceeded the
applicable stan dard. The aierage cm l ssion rate for all sevv cests was
0.31 lbs/lOU lbs of f iln incinerated. The standard deviation ~as 0.2
lb/1J~0 lbs. (The appare : ly large standard deviation is caused by the
n~ces si ve l y large quantity of part iculates tro rd in ti-c t No 1A. It is
~robahle that tr e high ~ciue in the first cest was caused by sp all in g
f rom an uncu ed refractory sui lace , and k quite likely anomalous .
~ck inq p r o o f , tn~ measuremert ma y ‘iot he rejected; however , rei ;rdiem

~~y be p r o p e c e d  o r the basis that tee above assumption Is cS — ~cct , as
1iscussc .~ later .) Al ] s~~mp ing dat. are presented in ~~ endix B.

TABLE II

PAR i ICUtA T E [MISSiUN pATES , FA IRCH ILD-H ILLE P UCOEL fl50-300
Fr L M r rCTNERATO R/~ lL ’E R RECLAMATION UNIT

WRIGH T-P~TTF*CON APi OH
TE5TED :5 ,17 ,18 ~ 19 JULY 1976

Cha rge Burn Rat~~ Part iculate Emissions 3
Tes t’ (ibs ) (ib~/hrI (lcis/hr) (lbs/l.OO lbs_Burne~ ~~~~~~~~
1A 568 49 0.32 0.65 Failed
lB ~~9 0.16 0 .3  Fai led

2A 622 0.29 0.17 Passe d
28 ~?? 54 0.12 0.22 Failed

3A d04 53 0.12 0.23 Failed
3B 604 d3 0,11 O ,2l Failed

4 607 53 0 19 0.36 ajled
Avera ge and Standar d .:eviation 0.31±0.2

~R Tes t ssa cee — i~ hours into cycle.
B Test sta rtpd 5½ hours into cycle.
Test 4 st ar- co d ~

- 3~ hours into cycle.

11.5 hours bur n time .

~PA Method 5

~A llow ab le emission rate is 0.2 lbs per 100 iLl S of film burn .

1
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LJ :SCUSSI2N

For erau ns di scu ~ sed ir ‘h Is section , we ‘eei that the se test
results ar’ not repr ecentativ e of l i n t  inunus operation and th t the unit
sho u ld be opera ied fo an ex:.- del period of time (at least YC dais ),
nd then be ete ted. Th is  opin ion Is based cpon evide nce that thai-

rate s the refrac~or y lining ~a r hove contrLuted a sub tantia l c’ rti o n
of the ~arci cu l ate ~~issio r s , c r 1  that these emissions “~.y L.c r ed uce d
suffi ci enti~ to bring the un i t  In c sp liance with sti ,d .rd . as the
-e f rac to ry  ]~~n i n g  cu r~~ . with contin ,us operation.

Also, the sampling procedure and the applicable standard will be
i iscussed. An i . - . .~~~ burn rate based on a worst case ’ s i tuat io n had
‘ o be used to conve stack emission s from lbs/hr to the unit s in the

~pl ica b le standard , l b s  of partic ulates emitted per 100 lbs of film
burned.

1 .c . s Ln~ H o r n  Re~ racto ry ~~~~~~

roe percent~ .J~: by -,e rght of s i l icon and aluminuil (major constit—
se n ts of ‘he refractory lining) + in the ash rin sed from the sampling

• probe is presented in Table III. Ii four tests (1A ,1B ,2A and 4), a
subs tan t ia l  nort ion of the ash was s i l icon and alum i num , and ~irce
n at jrul ~as and film do not contain these elements , it is pro bable that
the , were contributed by the refractory lln In g. * Excessive spa ll ing of
the lining d u rin j test . 1A , 18 and 4 may account for the very hiah
emission s dur~ nq these three tests .

• * r~rTlbi e !it air (combustion air) was elir inated as a na tential ~c . rc e.
+ See Appe ~~iix E .

H

,
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~AP.1 III

~ERCE N T BY ~EIGE~ 5~ ELEMENT IN r POBE RINSE ASH
FA IRCH ILD- HILL ER MODEL 1150-300

F:L M IhCINERATOR /SILVER RECLAMATIO N u NIT
WR IG HT~PATTrP 2ON A FB OH

1E~TED 15,17 ,18 & 19 ~JLY 1976

Pero :nt Els ri.ent In Probe Rinse Ash*

Silicon rlum in um Total

1A 7.2 1.1 8.3
lB 6.4 1.1 7.5

2A 5.8 0.9 6.7
26 1.6 0.3 1.9

3A 0.6 0.5 3.3
18 ~ .9 0 .3  1.2

4 .2 0 .5  4 .7

* Sn a ly tical data are presented in Appendix C.

A ltr . •gh part iculate emissions exceeded the standard (Table II) by
a greater percent age than silicon and aluminum found in the probe rinse
as h (Table UI), and the elimination of these elements at this percent-
age would not reduce emissions to less than the stancard , we have

• reason to susn~ct that the particulate matter collected on the filte r
m a y  h ive conta i ned a much larger percentage of silico n and alur~i o~ o thao
the probe rinse ash , and that the elimination ot these elements ‘ay
i ndeed reduce emi ssions to less than the standard . Ot this ~H~ t it is
necessary to oxp~ain that the filter samples w e c e  ana 1y~~d for s i lver
rontent and s~esequently inad erten tly disposed of betore the retractory
nroblem was s ispected. Conse . .~ ntl y, the filter samples could not he
,na l yzed for sili con and aiu ili r Ai n . Our suspicion that the fi l ter catch
may have contained more of these elements was based upon the fact tha ’
the percentage by wei nht of silver in the particulate matter collected
on the filter substantially exceeded th at in the probe rinse ash in all
F . t s  (Table IV). if s i l i con  and aluminum followed this trend their
percen~ane by weight in the t t a l  particulate matter could be substan-
tial . *

NoLe : Whil e silicon and “al imi nu r~ are referred to as the elements ,
they were pr . ,cnt as sili’:a (S j02) and aluminum silicate , ra ther than
i~ the element ’l form .

9
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[missions durin g the first , second and last test (1A . 18 and 4)
were significantly greater than during the other four tests. Silicon
and aluminum were also significantly greater in the probe rinse ash f ror l
these tests than In the other tests (except 28). This could Indicate
that excessive spa ll ing (cracking, s tress i ng , ch ipping) of the refrac-
tory was occurring during these tests .

It should be pointed out that this unit was operated only one time
prior to the f i rst  test and the refractory lining was not cured. It may
be possible that the refractory cement lining characteristic of these
incinerators is not adequate to withstand the conditions occurring
during film incineration; even though new , the lining cracked and pieces
fell into the firebox during the course of testing. If this hypothesis
is true , it is likely that none of these incinerators can meet the
particulate requirement even after curing . Two other similar units
tested in 1972 exceeded standards and had highly irregular emission
rates (Re f. 5). It is , however , adv isable to cure and retest , i n the
interest of economy , rather than assuming an Inadequately resistant
refractory linino , ana replacing them without retesting. It Is also
possible t ias  oxides of nitrogen formed from high-temperature air ,
from film emulsion , or perhaps nitro cellulose f~lm , may cause an aci d
at tack  on the upper portions of the stack. This possibi l i ty wi l l be
investigat ed in future tests.

TABLE IV
• PERCENr BY WEIGHT OF SILVER IN

PROBE RINSE ASH AND FILTER COLLECTED ASH*

Percent Silver
Test Probe Rinse Ash Filter Collected Ash

IA 0.6 1.9
lB 1.6 4.2

1.3 5.6
2B 1.0 4 .2

3A 2.4 3.8
3B 0.7 8.8

4 0.5 4.6

* Analytical data are presented in Appendix 0.

10



? T est P ~~~~~~~ ~~~~ m ir i1 n y .  Su rri s a t e :

ftc app i l ca tlon o~ an average burn rate (lbs of film/ 11. 5 hour
t u r n  cycle) as used in these tests to convert stack emission in lbs/hr
to units of he app licatl e standard (lbs particulates/100 lbs film) is
questionable because the burn rate varies with time . As the plot of
arton di ec ide versus time In nlqu re 3 indicates , maximum oxidat~on

occurred early in the hur ’r cycle during the A tests . l~ then t~ pered
off as the c/cue continued . T oe most accurate proc ed ure , arl the one
intended for use in these tests , is to take 2 hour samples throughout
the burn cycle, plot the em issi on rates .in lbs/hr , integrate the curve ,
and then divide by the wei~ Lt of in~tia l charge in hu i:reds of pound s .
This procedure was not useu in these tests because samp les ~~t~~~O not
taken from the latter part of the burn cycle. These latter samples were
not taken because the visible emission observations (0% opacity ) led us
to believe the incinerator was meeting standard s.

Unfortunately, the nature of the emissions was such that even
though then were rot nsible , they were present. This fact tends to
ronf irr ~~~~~ nyn otnesis that they were mainly refracto ry particles.

SECTION I X

CONCLUSIONS

1. Emissions from this unit complied with the applicable v~oib le
emission standard but did not comply wi th the aop licab le particulate
em ission standard .

2 . s igni f icant  fract ion of the part iculate emiss ion may have been
contributed by the incinerator ’ s refractory lining. These emissions nay
or may not cease with time depending upon the characteristics of the
rrl fr.act ory material. The elimination of these emissions may or ay not
decrease total emissions below the standard.

3. Be~a u~e 0 E the probable emissions from the refractory lining and
the possibility that they would cease after proper curing of the refrac-
tory , these tests should be considered invalid.

4. The unit should be retested but only after it is operated for an
extended period of time , say 90 days , to assure curing of the refractory
lin ing.

5. If the incinerator fails upon retesting , and the presence of re~ ra c-
tOr , articles is proved to be the cause of failure , a more adequate
ref ract o ry ~~ t be sought , unless a variance for this class of i n c i n -
erat o r  can be obtained.

11
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SECTION X

RECOMMENDAT IONS

1. The unit should be retested but only after it has been operated for
a sufficient time to assure proper curing of the refractory lin ing. An
expert In the field of refractory lining should be consulte d to establish
the required cu ring time . A normal charge of film must be used during
these curing burns to assure high primary chamber temperature .

2. Procedures for retesting should be as follows :

a. The inc inerator should be charged to its rated capacity of 800
lbs .

b. Emission tests should be conducted throughout the 12 hour burn
cycle and emissions Integrated over this period. This would eliminate
the need to assume an average burn rate, i.e. , 800 lbs /11.5 hours .

c. Both the filter collected sample and the probe rinse sample of
particulate matter should be analyzed for silicon and aluminum.

d. Samples of the f ilm should be analyzed (if it is possibl e to
obtain a sample because of the highly classified nature of the film) for
si l icon and aluminum.

e. Background emission tests should be conducted , i.e. , operate
the unit as usual but do not charge It with film.

f. Particles should be measured with optical or electron micro-
scope to determine why they are not visible (size distribution).

13
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TABLE A-I

- REGIONAl . AIR P(~I. LUTI0~1 COnTROl ._ A r.E~CY
45 1 tlest Ttn rd Street

Dayton~ Q~To 45a02
Phone: 2Z 5-4 435

REPORT OF VIS IBLE EM I SSI ONS

OBSERVER �~ ~~~~~~O~~O..t4 LOCATION: tLM4~_________________

DAT E 7/i5 [7cc ADDRESS ~~

OBSERVAT ION BEGA H JO ~~ EUDED iL~ 01
Te~~~~~t~ic~_t _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _

~T1T. SECOIDS
SOURCE 0ESCRIP T I0~4 ~~~~~~~~~ 

• 
— 

~~r~j3- 
-
~~~~

- 
~~~~

- W’~1ENTS

I~c.s~c~ ec’c~~ c - oo o~~o ~ _ _ _ _ _ _ _ _ _ _ _ _ _ _

OBSERVATION P01111 7o ce’e~* ~c~oc\~ -
~~~~~ ~ .Q..1~~ .Q 

-

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

STACK : Dist ance From 7o He4ghi~ ~~~~~~~~~ 

_ft.~ o4 ~~ o ___________________________

WINO: Dl recti on_~~~O
0 
_Speed ~ S mph 1 

.2?. Q.. I ~06Sr~Y C0~u3ITION e.O.S~’ Air Temp.&8 0F — — —
PLUME BAC~GROUUD 

- •i~: •~~~~~ ~~~~~~ ~~~~~ 

•
~

• i 
-

PLUME Cc4.OR
____ ____ - 4 09 0 .~~~~.. ~~~~ . ~~~~~ ________________________

SKETCH: In:l ud2 1) wind dir¼ction; 2) sun ~~~~ . C __________________________
position ; 3~ observer position ; ~) 

~location of emission ; and 5) U arrow. -—

9,’ \ I, t~~ a~~e~ ec !?.. ~~~~~~~~~~~~~ _____________________

_ _ _—_ _ _ _ _

~~~ N _ _ _ _ _ _ _

• ~~~~~~~ a ___________

AVEMGE OPACITY 0 ___% 0 IQ . Q. ,.~~ _________________________

TOTAL R~AOICG TI1~ minj !.?_ ~_L.O_ ___________________ _______

REIIARrS Pr~\\~~ ~~~~~ ~~~~~~~ ~~ 
—______

Ic ~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~ _ _ _ _ _ _ _ _ _ _ _

__________________ i.

~

L1cJ. Qi .

~

.Lc

~

. :

~ 

-

128 
__________  ________- - -—r~~~~i~~
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TABLE A- lI
— Kt b1U~ ML Mi 1< Y (JLLIJ I LtIU ((I~i I~U1. AG’~UCY

451 West Third Street
• t~on Onio_ 45402

Phone: 225-4435

REPORT OF VI SIBLE EM I SSIONS

OBSERVER Jer~~ L LOCATION: NAME 14.1 P4f~
DATE iv! f5 / 7 7 ~ 

• ADDRESS____________________

OBSERVATIO N BEGAN 1L:aD ,9~P7 EUDED //,‘1O49M
7~~rI ~~QAJ j  

- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

~TFT. Srconos
SOURCE OESCRIPTIO?~ F~ir c#4 / , 1a~yra7~r — oo~~s ~ ~~~

/.ENTS

_ _ _ _ _ _ _ _ _ _ _ _ _  
.o o O o o o  

_ _ _ _ _ _ _ _ _

OBSERVAT IOU P01111 P/NE ~( ~~~~~

-

~~~~~~
- .2! Q.. ~Q Q Q ________________________

• ;— _ _ _ _ _ _ _ _ _ _ _ _ _ _

STACK : Distance Prom ‘7~4IIeigh t 2.2- f t .  o4 ~ 
) _________________________

I~IND: Direction Li • Speed ~5 irph 0’ 0 0 Q.. 0 ____________________________—
SKY CO~1DITION C~?or- Air Ter~. 8’( 0F 06 

~
1
~~ Q 2

PLUME BAC~GROU~D
_ _ _ _ _ _ _ _ _ _ _ _ _

i~LUfr.E CO~0R_~~~~~~~ °° Q. 2 _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

SKETCH: Incluiie l) wind direction; 2) s’in 10 j. O 2 Q Q. ____________________________position ; J) observer position ; ~) 
~ 01 __________________________location of em ission ; and 5) N arro~i. -— — —

1)0 crEv~~ J! ..Q .Q ~ 2 ______________________

Lt i22QlQ _ _ _ _ _ _ _ _-

_ _ _ _ _ _ _ _ _-

~~~~~ _ _ _ _ _ _ _ _ _ _

~~~~ ‘ 8 Q . ~~o o  ____ ______

1~~ _ _ _ _ _ _ _ _

• 
_ _  _ _ _ _ _ _ _ _ _

O J C O a  __-____  _ _ _ _

AVERAGE O?t~C1TY_ 0 ~ !~.. 01 0 Q. Q.. _____________________________
TOTA L r.EAD1:~ TIi ~Z_....jQ 24 

— _________ ________——RJ’tARLS________________________________ 25 Q ~Q _________________________

_ _ _  ___________ _ _  
_____-  -__

• ! QIo.c~L~~
_ 

_ _

—---— -— .~
g o!~ O1c7

A-2
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TABLE A-I ll

— - 
PF( t(~N~ ! P I P  PO~ It IT 1O~ CC;1TRc~I~ f.r~F~~y

• 4 51  • •~ • ‘. 1r~~-’~ Street 
—

U / ~ 
• . • • •• /

REH~~ or V IS iB LE _ [r15 10. )

CFjSEP.V~~ ~~~~~~~~~~ r~~-& ~..f , 
— 

LOCATION : NAIIE f)

— 
ADDRESS PJJ~ 2~ I

OS S E RV AT IO r;
1~-~ c / d~’~~~ J _ _ _ _ _ _ _ _  ______________________________

SOUR~~
0
~~~~~~~O((~y~~4_4) ~ ~O ~~~~~TS

_ _ _ _ _ _  

00 
_ _  _ _ _ _ _ _ _ _ _ _

OBSERVATION POINT W~~ ..2!. 2i0 Q.. 2 _____________________________

— 
. O2~~~~~~~~C!Q ____________

- -~.~~~-~-Lc- .~ _ _ _ _ _ _ _ _ _

STACK: Distance Front c~gh~ ~~2t ft. 04 0 0 0 o 
_____________________________

~:Ic:D~ D1re~t~~; 2€Q Sp~ ’d 3—S n p h 05 0 0 0 ________________________________

c 
~ 

C:;
~ I~~T0M c Q A ~r Tei~~. ~Q °~ ~~~~~ . ~~~~ . ~~~~~ 

______________ ________

rL U:~E ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 

.?~~~~
___

~~ 
—__________

~~~~ LOt.01( 
~~~~~~ — - —- — —. --———- ~~~~ 

- 

0 ______ — - —_______

S~CiCI: Include ~) ~i1n~ r~:tio.~; 2) s~n ~~~~~~~~ ~~~~~~~~~~~~~~~~~
position ; ~

) o tse rv~.r ;~~itlon ; 4) ~ I~~ ~51 o to 
________ _______ ___________location ~f erni s~ion; ~r~1 

~
) N erro~s.  — 

~~~~~
-
~~~~~~~~

- 
~~~~~ 

—
~ 

________ _______-___________

‘ 3 O O o ~~ _ _  _ _ _ _ _ _

—

M~Pj\C~ 01t~C T 1 ’ 22

TOTAL r~~ ;~~ TIr~E I ~~~ ______ 
minç;~ ——~—-~~- ~~

i~~~ i:S~~~~4~~ -~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -____________

A~2~~~
_— ‘LL~ i~iI_i 1~

_ _ _  _ _  
_ _ _-_ _ _ _ _

__-- -.  - -
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•
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TABLE A -IV

- • Rr( Y r~’.~ ,‘UP Pfl r :-~ CGUT~lO~ A~ E~U T

~si ;:C ct Tt’ i~ J Str-.ef - -

Pt)one: ~~- 43:,

RE P O PT OF VI S IB~F EMISSIONS

OBSERVER 7~~c-5, LOCATIO’~: NANE L) P ,~t F J 3
h ATE 15 jg-~ —~~~~~ — 

AD0~ESS 3LDC 2~ ’#
O~SERVArI C1: _____

SOURCE D SCR I PT! CM_~~~~~~~ MENTS

~~~~~~~~~~~~~~~~ _ _  _ _

OBSERVATIO 4 POItff j’ C...) ~-~.kJ( ~ .2.L 2 10_ O 9 S?~ v~- T1r 
. ~~~ 

is ~ o~ -~~~ z~L~
— - 03 3 

~~~~~ 
I .~~~

STACK: Distance From Sc.~ H~lg ht~~~~ ft. 04 O~S Oj ~~
WiNo: ~ -ecti on_L~ SpeedJ~~~~~~~p~t 35 0 iOlOLQ .~

CONOITION ~~~~~~~~~~~~~~~~~~~ Tcmp .~~C) cF~ ~~~~~~~~~~~~~~~

~.U~-IE ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~ :~;~ _____ __________

~Lt,rE co[c~ _ • . .  ~~~~~~~~~ . • -  
r-~ ~~~~~~ 

-_________

SKETCH: Incluce l) ~int~ direct 1~r.; 2) su; ID ~~ Q • 
—-

positic ’; 3) ~~~~~v~ r pos 4 t t e n ;  4)  II ~ ~~ ~~~~ 

—•  
. 

—

location ~~~
‘ annss or.; ~~d 5) U arru’,~. - -—- 1~~ —~~~~~~ 

——

‘.4. ~ JOJQ LQ~.CL
~j  OJ~ 21~~~~~ ~fr- ~~~~~

,. -~~~ - ~Q4~ - ~~& P~~t—~~~ 4L~p
~~~i~ 

-

.~~~7L) ) )  -_____

- 

~~~ ~~ t iri~L~~H1 -- -- ~~--~~~

AVE’~\GE OPACITY Q ~. 22

I(~T~ L ~~~~~~~~ ~~ 

— 

rnr

_____ _________ 

~24

-~~~~ L._L_JI_J__ ’ ~~ r
___ _ __- [~~~~~

I

S — L-~—~ --
~~

- --H -
~
- —
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TABL E A-V

RECIOUA I A I R  P 1 I T  I ~~i CPU . C f .

451 Uc~t I , ~~~ ~t r~~~t
~~2aL_L.1:~ ~~I~hQ n.?: 2~ - ~43~

REPORt OF V 1 5 ! r ~LE 1I11~~ I~~~

OBSERVE R~~~~~. (iI
~~~.LL,. LOCATION : HP~IE c~~ A~ 8

• 
D~TE~~~~ J.~ 15 197~ 

• A DDRESS___________________

oss :~ .~ rJoN BEGAn~ 1.L(~~~~~EUDE D_~L? __
~~~~~~( d~~~~L 

_ _ _ _ _ _  _ _

SOUif C~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~
-1 ;~ • 

cO~i~ NTS

- 

I 
• 

_ _ _ _ _  _ _

OBSERVAT ION Po~Ur e$ L) 4 ~~~~~~~~~~~~ 
.2.L ~� .~~~~... QJc~

)_ ______ —____________________

_ _- —

—

STACK: Distance Fron 30 Jght~ 
‘

~~~~~~ - ft. 04 10 o -

nIND: D 1 r t ’ ~ ~~3S Speed S 7 mph 05 J0 0 olpL _____________ -_________
I ~~

[
~ITI~~ Sc% ~~~~~ Air Te~~.j~~~°F

1
~
° ~~ CQ  ____________________________

: ~~~~ GPOU -— Jo a
• L f .~~t LCL’JU_ -— ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

00 
~~~ ~~~~~~~~~

SKETCH : I~ ci ~ I )  win d ~i~~cJ2r1; 2) ~un rIO 
~Q — — __________________________________ -pOS i .) t ) -~; 3) o~s’-. - i~r position ; 4) - -

Jocat 1~ ~ o~ e~,Jssi~~’; ~nd 
~) i~ dr;-o~-:. — • —~

—— —— — _________________ -—_________

I 
_ _ _ _ _  _ _ _

~ LJII _ _ _ _ _ _ _ _ _ _

~~~~~~~~~~~~~~~~~~_L~~~~~~~~~

- --

________ 
• ~~ 16

~~~~~~~~~TPt 
‘—--‘-- 

-

i,IRiiIt ~~.-~~~__  .1__ii
21 I 1 

______ ________

AV E~.At.~ U PA J T ’ ____________ ____% 

i_:~
_
~ 

—________ _______

iCT~r. LY.uT :~1 ~~~~~~~~ / 0 mln. ~~ ______

-- _  
_ _ _  _ _ _ _ __ - 1 - - -

2: 1 _________ _____

___  ~~~~~~~~~~
A-S

• ~~-•-  ~~~~~~~~~~ -— — - • • •-- ~~~~~~~~~~ • • ~ •- - • • • • - ••
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TABLE A-Vi

— flFPiU U ’~’ ~TR P~ III T in~: C T ~O~ A (;1I~CY
451 Y”st Th1~ d Str,~i?t

• ~~~~~~~~~~~~~~ - .

Phone: 22~-i435

RE~oRr OF V I S I B L E  Li-1ISSIONS

0PSERVER~ 
~~~~~~ Z-..)(~~~ )~~~. — 

LOCATIOU: UA~IE_ ~
) PAP 3

O1~TE /c 1974 ADDRESS 2~9Lf

03SERVATI (~ ~EGA~~~ ‘~J ~ END~D~~~ ~~~~ 
—

~.IIN.I SECOfIDS I
~OU i~CE oESCRIpTIoN~~~ .~~.L~1 4~ ~~~~~~~~~~ -t— -j-

~~~
-
~
i3- ~~~~~~ 

c ’ ~1~NTS

-

OBSE RVAT IOM POIKT S ~ 
. 01 

P 0 Oj O~- 

~~~~ o o 
~ ~~~~ - p

.

- ~~~~~~~~~

/ - 
10 3  Q

~ O1O O
STACK: Distance Fro~i p_HeI’jh t ~~~~ ft. 

~ ~~~b
WIND: DI ti’~ - - ~~~~~~S p 1 _~~~~~ ~~ 

05 
______ ________________

• .: CC~OITI J €0Z_~-~~Z~~_Air Te~~~~~~__

o1:
~~

6 iQ’O i  
~~

L~ f~E P~C~GflO~JND
______ 

__________________— ~~~~~~~~~ I ___________________________________

L U M E  C0LUrL cA~~~~~ _______ 
________________

sKETC h : ~nc1u~ 1) w i n 4 dlre:t ion ; 2) sun 10 ~ ~ O~ O1 
____________________________

po~it.~on; 3) cb~~rvcr posit ion; ‘~
) 

~ ~O ~ Q 
____________ ______loc E.tlo n of eni sc io r ; and 5) Ii ~~~~ ~~~~

- - —
~~

- -- —-— ——
J2 lQ~,~~ ~~~~~

_ _

_

__

_-

~f ~•iui~: __ _ _ _-_

t~VEPfiG~ O~~ ’~~~ IT (  
22

T0T~L ~~ ;~: Tii;F _______ ~~~ ~~~~~~~ 
—

~~~~~~~
— -—

~~~~~~~~ 
——_____________

- _ _ _  ~~~
L2
~ I 

_________

_ _  

_r~r~ 
__ J

~
-~~~~~~~~-~~~~~~~~~ --~~~~~ 

_ _ j __  --

2 8 1

-
~~~~~~~~~~~~~~ —— ~~~—~~~~~~~~--~~~~~~~~~~~~~~

• -- - -~~~~ •-- . • -  ~~~~~~~~~~~~~~ ----- • - - • 



TABLE A-VU
RE f 1O N~I A IR POl l HIU)N CONTROL AGENC Y

451 West Third Street
p~yton, Ohio 45402

Phone : 225-4435 U

REPORT OF Y~SIBLE EMISSIONS

OBSERVE R J~~rj L 
~~~~~~~~~ — LOCATION: NAME______________________

- DAT E J*1/
7 

,‘) ,i ’??~ ADDRESS ~~~~~ ~~~~~ s~/

OBSERVATIO N BEGAJ~ ENDED 9:sq ,~,,, 1 /
r~sra ~.u& I

RuT.
SOURCE DESCRIPTIO:i tii~.A1~d ~~ Cil ro1~

,-J— 00 15 30 45 COl~ ENTS
_ _  _ _ _ _ _ _ _—

OBSERVATIO N POINT 1vF ci( 
~~~ck .2.!- J~2~_O. .Q. ‘2_ _____________________________

STACK: Distance From_~~~~Height 12- ft. o~ ..a a
WIND: Direction i’i t.~J Speed Z - ‘j mph .2~. Q .a. ~ ________________ —_________

~~ CONDITICI CIQO. r Air Tcr p. ‘.3 o42~ ~~~ ~~~ ~~~T2 -

.1 o7 Q O Q ~O _ _ _ _ _ _ _ _ _ _

~‘LU4E ~ACKGROU~D So l.cA J~J %/ ~. • 

~~~~~~~~~~~~~ 

6— 
____________________

FLu E COiOR_ C(eo.’.— — .  _____ 

-

~~~~~ ~~~~~ ~ _______________________

SKETCN: Include 1) wi nd d irection ; 2) ~ui IC OtQ ~~ 0 
_____________________________

posit ion; 3) observer posit Ion ; 4) C D  0- _________________________loc at Ion of emis s ion; and 5) N arrow . — 
~~~~~~ 

______ —___________________________

~~~~~~ o c 2  __________

OB5~~ E~ 13 0 0 c~ 0 _ _ _ _ _ _ _ _ _ _ _ _ _

4% 
- . T~ ~51~5 o l D —

N~~ _~4~ ~~
j

~~ _______‘7 Q i o Q O  _ _ _ _ _ _ _ _ _ _

18 C10 C O  
_ _ _ _ _ _  _ _

19 
_ _ _ _ _ _ _ _ _

20 
_ _ _ _ _ _ _ _ _ _

- _ _ _  _ _ _

t.V ERAGE flP’~C i T Y  22 
~~ ~~‘ 0 0  _____________________________

IO TA L. RLAOII~ TI M E .�~7’ 
— 

m m .  -~~-~ -- ~ L0__~ J2 —_____ -—_____ ________

_ _—  

~ O~O iOi O 
_ _ _ _ _  _ _ _ _RCI ’.AI~KS 

— ~~~~~ cLc~Ioio -— —___________

_________________  
26 (

~~ ~~~oT _ _ _ _ _

27 ö D c ~bD I
_ _ _ _ _  _ _

A -7 -
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TABLE A -V I I I

- R~GIONA1 AIR POLLUTIO N CflNTR~I APEIICY
45 1 West Th~ rd Street
Dayton , Ohio 4~4O2 

-

- Phone: 225-4435 , )-‘
~
-. 

~
RE PORT OF YTS IULE EMISSIONS

OBS ERVER ‘Iet~.y L- £~O O/ C~’i~ LOCATION: NPJ4E 14-)PI9 F~3

DAT E J~~/~ /?. / ‘~ 7C ADDRESS___________________________

OBSERVAT ION BEGAN 9 C”il-t’l ENDED c1

~~
-s T ~~ e !~L c’~’/ c~~~ / ~ çç~~ —______

.4T~E ~~~CO~ICS
SOURCE DESCIUPTIOM _ . 

— 
Uôi iS ~~ ~ I~IENTS

-
~~~ 

_-I( ~~~~~~~~ _ _ _ _ _ _ _ _ _

• O6SERVATIOH POINT ~~ 
~ I . 

— -~~ d C) Q ___________________________

ç1~ °3 0 1 Q 0 0  _ _ _ _ _ _ _ _ _

STACK: Distance From_ Height ft. 04 ~~iO Q Q _________________________

WIND: Direction Speed mph~ 
05 0 0 ~Q. Q.

SKY CONDITION Air Teiv . OF~~~ ~~~ -~~~~~ c
07 Q~O Q 0  

_ _ _ _ _ _ _ _ _ _

PLUME DACJ CROUND____________________________ f 

~5 •
~5 a5

_________________ ________

PLuFIE C _ _ _  _______________ ~ q 

~ Q C) C ________________

SKETCH: Include 1) w ind d1r~ct ion ; 2) sun 10 0 0 & 0 
_________________ _______

• position ; 3) observer pos1 tii~n; 4~ II ~~~ p-j, 
~~~ ________________________loca t Ion o? e~i ,issfo n; ~nd 5) N arrow. — -

~~~~
- -

~~~~
- — — 

______________________—

• _ _ _ _ _ _ _ _

__ -______

IS

16

17 O D O t o  ___________

;8

‘9 ~~ _ _ _  _ _ _ _ _ _

20 c~~o Q~O ____________

:I o; Op QJ _ _ _-—_ _ _

AVERAGE O°ACI TY ~ ~~
[
~aQJc: c~

J_________________________ 
—

TOTAL Rt,~.DIUG IDlE _~~~f l .

~EMARK~ - L~~~ T f l  —____

- .  
- 26 00 o,oI 

_ _ _ _ _ _  _ _ _

______________________ 
2i O ; c 7 5 10 1  

—____

~~o o  ~~~~~~~~~~~~~~~
_ _ _ _ _ _- ~~~

-- -  -- ~i~ +6 ~~~~ 
-

A-8 
- 

—-—---- ~~~ --- —-~~~ —a----. -



• TABL E A -I x

REr. Tr’~’~’. AI R POILIJ T !O~’ (P~~ ’ ’f P ‘ .

45 1 W~~t ThIrt~i St r ’ t  
-

~~~tcfL C’ 
~~~~~~~~~~~~~~~~~~Phnne ?2 5—4 -. J

REPORT OF VTSIrIE EI1 !SSIO~IS

O8SER~~~~ \)e~ty L S~oe,~~~~
_ LOCAT ION: NAME

___________________ ______

DAT E 17. ,,X ADDRESS ~~ldç ~~
OBSERV MION sc~~ iO~I c f t r n  EI~D ED ij ; 1c~ n~ ~~~ , ‘

r a ~~~ j j  
-___

S0C’RCE DES CR IPTION ~ IrC.L Ic~ i a,ec at~r- 
~~~ U O i ~ 13O i __f__£

_ _ _ _ _ _ _ _ _ _ _ _ _  
1 1  _ _ _ _ _ _ _ _ _

O~SERVAT IOi~ POiNT ~f ~~ c/c — 
.2.!-

__— ._ _ _

0 3 0 0 0C  
_ _ _ _ _ _ _ _

STACK: Dist ance Fr i S ~~~~~’1 qht —~~~. ft. ~4 0 C ~~~~
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TABLE B-lI

Air Pollution Source Sampling

Data Sheet 1 — Preliminary Data

Base WPAFB Bldg No. 2~~ Boiler No. _________________

Date(s ) 14—19 Jul 76 Sampling Team 
_______________________________—

Bo iler Type & Make Fairchild—Hil ler Film Incinerator /Silver Reclamation Processor

Rated Capac ity 
— -

Type Fuel Natural Gas

Stack Geometry

Circular Stack: Wall thickness 2.Oht Inside diameter 18 . 0 11

Distance fro m outside of sampling port to inside diameter 6 . 0 11

Stack area 2 5 4 . 5  Nt~~ber Traverses No Points/Traverse

Locat ion of sampling points along t raverse :

Point % of Diam Distance from
Outer end of Nipple SKETCH

1 3 . 3  0 .6  Out

- 
2 10 .5  1.9  7 .9 —

3 19.4 3.5 9.5

4 32.3 5.8 11.8

5 67.7 12.2 18.2

- 
6 80.6 14.5 20.5
7 89.5 16.1 22 . 1

8 9 6 . 7  17 .4  Out

Rectangular duct: Sketch and show d imensions ;

B-2 
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TABLE B-IV

AIR POLLUTION ANALYTICA L DA TA

Test (\TlIIJb&- r 
______________

1. Pa rticu la te s Final Wt. Initial Wt , Wt. Particles

Collection Location (mg) (mg) (m g)

Filter (~\o. 
90 822.7 710.0 112.7

Acetone Washings 7755 5 7705 7 4 8P r a - .b e -F r on t  Half Filter Holder 
_____________ __________ ______________

Glass Connections - Back Half Filte r 
____________ __________ _____________

Holder

Imp iriger Solution Extracts 
_____________ __________ ______________

Impinger Solutions After Extract 
____________ _________ _____________

Total Weig ht of Particulate s Collected 162.5

2. Water

Final Wt . Initial Wt . Wt. Water
Cor ~ a~ n e r  (g) (g) (g)

Irnp inger  1 560.0 — 689.0 ( —)  129.0

Irnpi n g e r  2 798 .3  639.6 158.7

Imp ir iger  3 524.6 469.3 55.3

Impinger 4 (Silica Gel) 734.7 718.8 15.9

Total Weight of Water Collected 100.9

3. Gases (Sampling Port)

A nalysis Analysis Analysis
1 2 3 Average

Vol % CO2 (dry) 4.8 4.6 5.0 4.8

Vol % CO (dry) 0 .0  0 .0  0.0 0 .0

Vol % 0~ (dr y) 13 .4  1 1 . 8  15.0  13 .4

Vol ~~ N, ( d ry )  
_____________ ____________ ____________ _________________
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TAB LE B-V

AIR POLLUTI ON ANALYTICAL DA TA

Test Num ber 1

1. Partic ulates Final Wt. Initial Wt . Wt. Particles

Col lection Location (mg) (mg) (mg)

Filter (No. ___________ ___________ _________ ____________

Acetone Washi ngs
Probe-Front Half Filter Ho lder 

___________ _________ ____________

Glass Connec t ions - Back Half Filter 
____________ __________ _____________

Holder

Irnp ir iger Solution Extracts ____________ __________ 
_____________

Imnping em Solutions A fter Extract 
_____________ __________ ______________

Total Wei ght of Pa r ticu late s Collected —___________

2. Water

Final Wt . Y nitia l Wt. Wt . Water
Container (~1 (K) (K)

Irnpiriger 1 
____________ ___________ ____________

Irnping er 2 
____________ ___________ ____________

Imping er 3 
____________ ___________ ____________

Imping er 4 (Silica Gel) 
____________ ___________ ____________

Total Weight of Water Collected 
____________

3. Gases  (Top of Afterburner Section)
A naly sis Analysis Analysis

Component 1 2 
-__

3 Ave3age

Vol % CO 2 (dry) 10.0 11.4  1 1 . 2  12.0 1 1 . 2

Vol % CO (dry) 0.0 0 .0  0 .0  0.0 0.0

Vol % O~ (dr y) 4 .6  4 .6  5 .4
__— 

4.8 4.8_
-

Vol % N ;~ ( d ry )  
__________  ____

B-5 
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TA BLE B-V u

AIR POLLUTION ANALYTICAL DA TA

Test  Number 2

1 . i’a r t i cu la t e s  Final W t . Initial Wt. Wt. Pa r t ic les
Col lect ion Locatio n (mg) (mg) (mg)

Filter (No. 95 ) 753.0 7 1 3 . 7  40. 7
Acetone  Washings

Probe—Front  Hall Filter Holder 7063 .9  ‘023 .5  
______________

Glass Connections - Back Half Filter 
____________ _________ ____________

Holder

Impinger Solution Extracts 
____________ __________ _____________

Imp inger Solutions After Extract 
____________ _________ _____________

Tota 1 Weig ht of Particu lates Collected SI .1

2. Water

Fina l Wt . Initial Wt . Wt. Water
Cor t~iine r 

— 
(g) 

~~
(g) (g)

Impinger 1 616.9 560.0 56.9

802.2 798.3 3.9
Impinger 2 

____________ __________ ____________

527.9 524.6 3.3
impinger 3 

____________ ___________ ____________

Impinger 4 (Silica Gel) 7 4 5 . 7  734.7 11 .2

Total Weig ht of Water Collected 
___________

3. ~~~~~ (Samp ling Port)

A nalysis Anal ysis Analysis
Componen t  1 2 3 Aver age

V ol % CO2 (dry) 4 . 2  4 . 2  4 . 2  4 .0  4 .2  4 , 2

Vol % CO (dry) 0 .0  0 .0  0 .0  0.0 0 .0  0 .0

Vol % O~ (dry)  1 4 . 2  1 4 . 2  14 . 4  1 4 . 2  1 4 . 0  1 4 . 2

Vol ~ N . (d ry) 
______________ _____________ _____________ _________________
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TABLE B-VIII

AIR POLLUTION ANALYTICAL DA TA

Test Number -

I. Particu lat e s Final Wt . Initial Wt . Wt . Fartictes

Collection Location (m g) (mg) (rng)

Filter (No. 
____________ _____________ ___________ ______________

Acetone Washings
Probe-Front Half Filter Holder 

____________ _________ _____________

Glass Connections - Back Half Filter 
____________ _________ ____________

Ho!.der

Imp inger Solution Extracts 
____________ _________ _____________

Imp inger Solutions After Extract 
____________ _________ _____________

Total Weig ht of Particulate s Collected 
_____________

2. Water

Final Wt . Initial Wt . Wt. Water
Container  (K) (K) (K)

Imp inger 1 
____________ ___________ ____________

Impinger 2 
___________ __________ ___________

Impinge r 3 
___________ __________ ___________

Imp inger 4 (Silica Gel) 
____________ ___________ ____________

Total Weight of Water Collected 
____________

3. Gas ’S ..’ (Top of Afterburner Section )
A nalysis Anal ysis Anal ys is

Component 1 2 3 Average

Vol % CO2 (dry) 7.4 8.8 7.2 7.2 7 . 0  7 . 5

Vol To CO (dry) o .o 0.0 0.0 0.0 0.0 0.0

Vol ~-~r 0; (dry) 8.4 8.4 8.8 8.8 8.6 8.6

Vol % N ? (dry) ________—  __________ ______________

B-B
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TABLE B-X

AIR POLLUTION ANALYTICAL DATA

Test Number 3

1 . Particu lates Final Wt. Initial Wt. Wt . Particles

Collection Location (mg) (mg) (mg)

Filter (No. 94 ) 7 2 8 . 3  694 .5  33 . 8
Acetone Washings

Probe-Front Half Filter Holder 7259 .5 7 2 4 7 . 1  12 . 4

Glass Connections - Back Half Filter 
____________ __________ _____________

Holder

Iznpinger Solution Extracts 
____________ _________ _____________

Impinger Solutions After Extract 
____________ _________ _____________

Total Weight of Particulate . Collected 46.2

2. Water

Final Wt . Initial Wt . Wt. Water
Container 

— 
(K) (K) (K)

imp inger 1 669. 1 614.~, 5 54.6

Ixnp inger 2 651. 8 625.6 26.2

Imp inger 3 481 .0 470.0 11.0

Impinger 4 (Silica Gel) _ 80L 3 794 . 1  1 3 . 2

Total Weig ht of Water Collected 105.0

3. Gases (Sampling Port)

Anal ysis Anal ysis Analysis
Component 1 2 3 Ave age

Vol % CO 2 (dry) 5.0 5.0 5 .0  4 .8  4 .4  5.0 4.9

Vol % CO (dry) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Vol % 0. (dry) 14.6 14.4  14.0 14.0 ~~~~~ L5.O 14.4

Vol % N 3 (dry) 
_____________ ____________ ____________ _________________ 

C
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TABLE B-X l

A I R  POLLUTIO N ANAL YTICAL DA TA

Test Number 3

1. Pa rt i c ula tc s Fina l Wt . Ini t ia l W t . W t . P a r t i c l r s

C o l l e c t i o n  Location (mg) (m g) (rug)

Filter (~ ). 
_____________ ______________ ____________ ________________

Act tone ‘.Vash in gs
I robe-Front  Half F i l te r  Holder  

____________ __________ _____________

Glass Connections - Back Half Filter 
____________ __________ _____________

Holder

lr npi nger Solution Extracts 
____________ _________ _____________

Impinger Solutions After  Extract 
____________ __________ _____________

Tota i Weig ht of Particulate s Collected 
_____________

2. Water

Final Wt . In itial Wt. Wt . Water
______  

(g) (K) (g)

Imnping er  1 
____________ ___________ ____________

Imp inger 2 
____________ ___________ ____________

Irnpinger 3 
_____________ ____________ _____________

Impinger 4 (Silica Gel) 
_________ ____________ _____________

Total Weig ht of Water Collected 
_____________

3. Gases (Top of Afterburner Section)

Anal ys is  Anal ysis Analysi s
Component 1 2 3 AveC age

Vol % CO 2 (d ry )  9 . 8  12.0  12 .4  1 2 . 2  12 .6  11 .8

Vol 7~ CO (dr y ) 0 .0 0.0 0.0 0.0  0 .0  0 .0

Vol % 0~ (dry) /~ R ~ ~~0 -4.9

Vol To N , (dry) 
___________   __________  _____________

8-11
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TABLE B— XI I I

AIR POLLUTION ANALYTI CA L DA TA

Test Number 4

1 . Pa r t i cu l a t e s  Fina l Wt. Initial Wt . Wt . P a rticle s
Co l lec t ion  Location (mg)_ — 

(mg) (mg) 
—

Fil ter  (No . 93 734 .5 6 8 2 . 7  5 1 . 8
Aceto ne  Washings

Pr2~’e-Frort t Half Filter Holder 769L9 Th 77 2 14 7

Glass or ,nectj on s - Back Half Filter 
____________ __________ _____________

Ho l de r

Imp nger  Solution Extracts

Im pinger Solutio ns After Extract 
____________ __________ _____________

Total Weig ht of Particulates Collected 
- 

62.1

Z . Wate r

Final Wt. Initial Wt . Wt . Water
Cor ’~~~ner (g) (g~1~ (g)

Imn pinger 1 693 .4  6 4 9 . 1  44 .3

Imp inger  2 638 .0  6 3 1 . 8  6 . 2

I r n pinger 3 475 .5  471 .8  
— 

3 .7

Imp in g er  4 (Sil ica Gel )  8 2 2 . 2  807.3 14.9

Total Weight of Water Collected 69.1

3. Gas i’~ (Samp ling Port)
Analysis  Anal ysis Analysis

Component 1 2 3 Ave -age

Vol % CO 2 ( d r y )  3 .0  2 . 8  2 .4  3 .2  3.6 3.4 3.1

Vol To CO (dry)  0 .0  ~.o p .o p~p p .o p .o 0.0

Vol % O-~ (dr y)  ~~~ i~’ .n jLa i c  R 1i4  () ?5 1L

Vol % ~~~,- ( d r y )  —_____________ ______________ ______________ ___________________
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TABLE B-XIV

AIR POLL UT ION ANALYTICAL DA TA

Test Number ‘

1 . Part icu lates  Final Wt. Initial Wt . Wt . Particles
Collection Location (mg) (m g) (mg) 

-

Filter (No. 
___________ ____________ __________ _____________

Aceton e Washings
Probe-Front Half Filter Holder 

___________ _________ ____________

Gla ss Connections - Back Ha lf Filter 
____________ __________ _____________

Holder

linp iri ger Solution Extracts 
____________ _________ _____________

Imp inger Solutions After Extract 
____________ _______ _____________

Total Weig ht of Particulate . Collected 
_____________

2. Water

Final Wt . Initial Wt. Wt . Water
Container (g) (g~) (g)

Imp inger 1 
____________ ___________ ___________

Irn pinge r 2 
____________ ___________ ___________

Impinge r 3

Impinger 4 (Silica Gel) 
____________ ___________ ____________

Total Weig ht of Water Collected

3. Gases (Top of Afte rburner Section)
Analysis Analysis Analysi s

Component 1 2 
___________ 

Average

Vol % CO2 (dry) 7.8 7.2 7.0 7.8 6.8 6.6 7.2

Vol % CO (dry) QL~ 0.0 o~p n o  ILU 1 n 
_______________

Vol % O~ (dry) 7 . 2  9 . 2  8 .6 _ 8.4  9 .0  9 .4  8.6

Vol % N, (dry) 
_____________ ____________ ____________ _________________
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TABLE B-XV I

A I R  POLLUTION ANALYTICA L IDA TA

T est Number 
__________

1. Particulates Final Wt. Initial Wt . Wt. Particles

Collection Location (mg) (mg) (mg)

Filter (No. 92 7 1 9 . 1  690 .2  28 .9
Acetone Washings

Probe-Front Half Filter Holder 7220.4 7187.2 33.2

Glass Connections - Back Half Filter 
____________ __________ _____________

Holder

I mpin ger Solution Extracts 
____________ _________ _____________

Jrnpinger Solutions After Ext ract 
____________ __________ _____________

Total Weig ht of Particulates Collected 6 2 . 1

2. Water

Final Wt. Initial Wt. Wt. Water
Cor . - i r c r  (g) (g) (g)

Irnp inge r  1 653.6 592 .2  61. 4

641.1 633.3  7 .8  
—

Ixnpi n g er  2 
____________ _________ ____________

Irnpinger 3 4 7 3 . 3  4 7 0 . 5  
- 

2.8

Impinger 4 (Silica Gel) 
— 

7 5 2 . 2  740.0 12.2

Total Weig ht of Water Collected 84.2

3. CasE s
(Samp ling Port)

A nalysis Anal ysis A nal ysis
Component 1 2 3 Ave rage

Vol % CO2 (dry ) ~ c. ~~~~ s n 4.8 4.6 4 .~ó

Vol ~o CO (dry) 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Vol % 0~ (dry)  14.8  13 .6  13 .6  13.6  14.0 13.8 13. 9

Vol f J /~, ‘ ( d r y )   
___________ _____________ __________________
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0—A V I S

AIR POLLUTIO N ANALYTICA L DA TA

Test Number S

1 , Pa r t i cu la tes  Final Wt. Initial Wt . Wt. Par ticles

Col lection Location (mg) (mg) (m g)

Filter (No. 
_____________ ______________ ___________ ______________

Acetone Was hings
Probe-Front Half Filter Holder 

____________ __________ _____________

Glass Connections - Back Ha lf Filter 
____________ ______ _____________

Ho lder

Imp inger Solution Extracts 
____________ _________ _____________

Irn p inger Solutions After Extract 
____________ _________ _____________

Total Weig ht of Particulates Collected 
_____________

2. Water

Final Wt. Initial Wt. Wt. Water
Co1~~~~n€- r (g) (g) (g)

Im pinger I 
____________ ___________ ____________

Imp inger 2 
____________ __________ ____________

Imp inger 3 
____________ ___________ ____________

Impinger 4 (Silica Gel) 
____________ ___________ ____________

Total Wei ght of Water Collected 
____________

3. Ga se~ (Top of Af t erburner Section)
Analysis  Analysis Anal ysis

Component 1 2 
— 

3 
— 

Ave:age

Vol % CO 2 (d ry)  1L2 12 .6 1~~~i~ iz. o — - 
g 11 .0 _______________

Vol ‘
~~ CO (dry) 0.0 0.0 0.0 0 .0  0 .0  0 .0  0. C

Vol % C~ (dry) 4 . 2  4 .8 3 . 2  4 .4  4 . 2  6 .4  4 .5

Vol % ~~~~~ (d r y) -_____________ ____________ 
____________ 

_________________
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TABLE B-X IX

AIR POLLUTION ANALYTICAL DA TA

Test Number 6

1. Part icu lates Final WL In itial Wt . Wt . Particles
Collection Location (mg) (mg) (tu g)

Filter (No. 91 699.1 678.8 20.3
Acetone  Washings

Probe-Front Half Filter Holder 
~~~~~~ c 7023.8

Glass Connections - Back H alf Filter 
____________ _________ ____________

Holder

Imp inger Solution Extracts 
____________ _________ _____________

Imp inger Solutions After  ~~xtra ct 
____________ __________ _____________

Total Weig ht of Partic ulatee Collected 55.0

2. Water

Final Wt . Initial Wt . Wt . Water
Cor ~ a ine r  (g) (g) (g)

Imp inger 1 6 9 7 . 4  
— 

653 .6  43 .8

Impinger 2 646 .7  6 4 1 . 1  5 .6

Impinger 3 475 .9  4 7 3 . 3  2 . 6

Irnpi nger 4 (Silica Gel) 765.0  7 5 2 . 2  11.8

Total Wei ght of Water Collected 6 3 . 8

3. G a s - . s  (Sampling Port)
A nal ysis Analysis Analysis

Component 1 2 3 Aver age

Vol To CO 2 (dry)  3 .0  3 .4  3 . 2  2 .8  2 .6  2 . 8  3 . 0

Vol % CO (dry) 0.0 0.0 0 .0  0 .0  0 .0  0.0 0 .0

Vol % O~ ( d r y )  15 .0  14 .6  14.8  13.6 13 .6  14.0  14.3

Vol % ~~‘2 (dry)    
___________ _______________
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tAB L E B-xx

AIR POLLUTION ANALYTICA L DATA

Test Number 6

I . Pa r t i cu l a t e s  Final Wt . initial Wt. Wt. Particles
Collection Location (mg) (tug) (m g)

Filter (No. 
____________ _____________ ___________ ______________

Acetone Washings
Probe-Front Half Filter Holder 

____________ _________ ____________

Glass Connections - Back Half Filter 
____________ _______ _____________

Holder

Impi nger Solution Extra cts 
___________ _________ ____________

Imn pinger Solutions After Extract 
___________ _________ ____________

Total Weight of Particu lates Collected 
_____________

2. Water

Final Wt . In itial Wt . Wt. Water
Cor .t ai n er (g) (g) 

— 
(g)

Impinger 1 
____________ __________ ___________

Ixnpinger 2 
___________ ___________ ___________

Impinger 3 
_____________ ___________ ____________

Impinger 4 (Silica Gel) 
____________ ___________ ____________

Total Weig ht of Water Collected 
____________

3. G as r ~s (Top of Afterburner Section )
Analys is  Anal ysis Analysis

Component 1 2 3 Aver age

Vol T~ CO2 (dry) 10.0 10.0 9.8 7.6 6.8 6.8 8 .5

Vol % CO (dry) 0.0  0 .0  0 .0  0.0 0.0 0.0 0 .0

Vol 
~~~ 0, (dry) 8. 2 8 .6  9 . 2  9 .8  9.8 10.0 9 . 3

Vol % N~ (dry)  
______________ _____________ ____________ _________________

8-20
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TABLE B-XX II

AIR POLLU TION ANALYTICAL DA TA

Test Number 7

1 . Part iculates Final Wt. initial Wt. Wt . Particles

Collection Location (tu g) (mg) (mg)

Filter (No. 96 73 5 , 6 686.2 49- _4
Acetone Wa shings

Probe-Front Half Filter Holder 7 1 8 2 . 7  7 1 3 4 . 1  48 .6  
—

Glass Connections - Back Half Filter 
____________ __________ ____________

Holder

Imp inger Solution Extracts ___________ _________ _____________ -

Impinger Solutions After Extract ____________ __________ _____________

Total Weig ht of Particulatee Collected 98.0

2. Water

Final Wt . Initial Wt . Wt . Wa ter
Cor ainer — — 

(g) (gi (g)

Impinger 1 641.9 587.8 54.1

Impinger 2 578.5 570.8 7 .7

468.3 465.9 2.4
Impin ger 3 ___________ __________ ___________

Impi nger 4 (Silica Gel) 741.9  729 .5  12 .4

Total Weight of Water Collected 86.6

3. Gas es  (Sampling Port)
A nalysis Anal ysis Analysis

Compon ent 1 2 
__________ 

Ave age

Vol % CO 2 (d ry) 5. 4 4 . 8  5 .0  4 .0  3 . 6  3 . 4  4 .4

Vol ~
‘o CO (dry) 0.0 0.0 _0.0 0.0  0 .0  0 .0  0 .0

Vol % 0~ (dr y) 12 .6 1 3 .0  L2. 8 14 .2  14.8 14.6 1L7

Vol % N ,- ( d ry )  
___________ __________ __________ ______________
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TAB LE B - X X I I I

AIR POLLUTION AN A LYTICA L DA TA

Test Number 
__________

I . Part iculates  Fina l Wt . Initial Wt. Wt . Par ticles
Col lect ion Location (tu g) (mg) (mg)

Filter (No. 
____________ _____________ ___________ ______________

Acetone Washing s
Probe-Front Half Filter Holder 

____________ __________ _____________

Glass Connections - Back Half Filter 
____________ __________ _____________

Holder

Irnp inger Solution Extracts 
____________ __________ _____________

Impinger Solutions After Extract 
___________ _________ ____________

Total Weig ht of Pa r ticu latee Collected 
______________

2. Water

Final Wt. Initial Wt. Wt . Water
Container (g) (g) (g)

Imp inger 1 
____________ ___________ ____________

Imp inger 2 ____________ __________ -___________

Imp in ger 3 
____________ ___________ ____________

Impinger 4 (Silica Gel) 
____________ ___________ ___________

Tota l Wei ght of Water Collected 
____________

3. Gases (Top of Afterburner Section)
A nalysis Anal ysis Analysis

Component 1 2 3 Average

Vol % CO 2 (dry) 10.0 9 . 2  9~ 4 9.0 10.6 1(L h Q 7

Vol % CO (dry) 0.0 0.0 0.0 0 .0  0 .0  0.i3 _______________

Vol % O~ (d ry) 6 .6  6 .8  6 .4  7 .0  6.4 6 .8  6 ,7

Vol % r~2 (dry)  
____________ ___________ ___________ _______________
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CHEMICAL A N A L YSI S 
U SA P !NV IRONM !NTAL HEALT~4 LA6ORAT ORY/M ~CLELLAN (EHL)

Su IJMII T E D  e v  12 
D A T E  REC’O 3 SAM/n I NiJMGEI’

Capt Nô rml ngtnn - AAF-609 i t3 Sep 76 JñAP 10042-48
4 . A N A L Y S I S  REQ LJ ESTID 5 A I’i A C. Y C - T

Percent Silver , Silicon , and Aluminum 1. Thomas
6. SAMPLE DESCRIPTION

Ash

7 . M E T H O D O L O G Y
Emission Spectrography

8. RESULTS

?ercent Element in Ash

IN SN Silver Aluminum Silicon
AP 10042 1 0.59 1.13 7.2

10043 2 1.56 1 .12  6 . 4

10044 3 1.30 0.90 1.60

i3O~t5 4 0.96 0.30 1.60

5 2.40 0.54 2.80

10047 6 0.74 0 .26 0 .8 6

10048 7 0.50 0.48 4 . 2

9. REMARKS

• oar  t

THOMAS C. THOMAS, Chemist 15 Sep 76
SAC~~AMINY O EOAM -ALC APR 69 697

— - . 5
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CHEMICAL AN ALYSIS USA F ENVIRONMENTAL HEALTH L ABO RATORY ’McCL ELLA N (EHL)

I . S I C C . M , T T E D  BY 2. ) AT E  R E C’ D  3. S A M P L E  N - I M B E R

Sat COnway - AAF..609 
-— 23 Jul 76 76_A L~37114724

4 . A N A L 1 S I~ ~/~~ / 5 - A N A L f S T

Ag Mesrnan , Logsdon ,Thomas
6. .. A M / ~~~C [~ L S C t ~ I P T I ON

Filter Papers

7. ME’ HOOOi  - C - C

Atomic Absorpti on __________________________—
8.

LN SN Total rlilligrams of Silver

76 AP 8717 AA F 609-iF 2.08

76 AP 8918 2F 1.68

76 AP 8719 3F 1.90

76 AP 8720 4F 2.18

-~~ ~72 1 5F 1.10

7~ 4P 8722 6F 1.78

76 AP 8723 7F 2.28

76 AP ~724 8 Blank —

9. REMARKS 
-
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- C

‘ C .  S IG N A T U R E  (n.  DAT E
THOMAS C. THOMAS, Chemist J 28 July 1976

SAC ~~ANINTO FORM
ALC AP R 69 697 D—1
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APPENDIX E

ANALYSIS OF REFRACTORY LIN ING -
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CHEMICAL ANALYSI S U SA F ~HVIROPIMEP4TAL HEALTH LABORATORY /McCLELL AN (ENL)

I. SURM ’ ‘so ~~ 2. DATE REC D 3. S A M P L E  NUMBER

Capt Norrnington- AAF-609 17 Sep 76 27 OL~~~~_ 
______-

4 A! ~ A , Y S I S  R E Q U E S T E D  5, A N A L Y S T

QilalitAtluP And Qu ant i tA t ive T. Thomas
6. SAMPL E DESCRI PTI ON

Refractory Lining from Fairchi ld-Hiller Silver Reclamation Processor

7 . M E T H 0 0 0 0 C - Y

& Em ission Spectroscopy
8 RESU L S

Emission Spectrographic Analysis of the Firebrick showed:

Major (>1O%j Minor (1-10%) Trace (0-1%)

Silicon Iron Magnesium
Aluminum Titanium Silver
Calcium Sodium

X-~ -y Analy sis showed the Firebrick to be possibly a mixture of:

a. Silicon Dioxide , 5102 ( cEcristobalite)

b. Calcium Silicate , CA2SjO4

c. Aluminum Silicate , A9~.2O3’SlO2

d. Iron Oxide , Fe203

9. REMARK S

Obviously a poured refractory cement lining .

c.
¶0. S IGNAT URE II. D A T E

THOMAS C. THOMAS, ChemIst 29 September 1976
SACRAMFN T O P O RN —AL ( AP~~ I9 697
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