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This atmospheric emission evaluation report is an account of our findings
from stack gas samples taken from the exhaust gases of Attrition and Hammer
Grinders at Mayflower Farms in Portland, Oregon. The evaluation was
conducted at the request of the U.S. Environmental Protection Agency,

Office of Air Programs, Emission Testing Branch under Contract No. 68-02-0236
for the purpose of generating background information toc esablish emission
regulations on Grain and Feed Milling plants. EPA and Hi-Vol sampling trains
were used simultaneously for comparison of measured emission.

+ PURPOSE

SUMMARY

- A

The three stack gas samples collected were found to have concentratlons of
0.0068, 0.0022, and 0.0023 grains per standard cubic foot from the EPA
sampling train and 0.0036, 0.0022, and 0.0012 grains per standard cubic foot
from the Hi-Vol sampling train. An additional Hi-Vol sample taken during
limited alfalfa pellet milling was found to have a concentration of 0.0}63
grains per standard cubic foot. The standard cubic foot is reportdf ‘at
70°F., 1 atmosphere pressure and dry. Plant production rates during the
evaluations were recorded at 7.8, 4.0, 9.9 and 6.3 tons per hour for

Runs 1, 2, 4 and 5 respectively. Emissions calculated on the basis of pounds
per ton of production are 0.040, 0.010 and 0.015 for Runs 1, 4 and 5
respectively with the EPA -train and ¢.020, 0.101, 0.010 and 0.009 for

Runs 1, 2, 4 and 5 respectively with the Hi-Vol train.

Wesley D. Snowden, P.E,.
.Manager, Environmental Services




1B

N R EE N B aa '
mE e R Ml e

L B
-

_
1

A

| ' DISCUSSION OF RESULTS

Run #1 included simultaneous samples with the EPA train and the Hi-Vol train.
Run #2 was taken with the Hi-Vol only. Projections based on Runs 1, 4 and 5
on what the EPA train would have recorded for Run #2 indicate that the emission

- concentration could be as high as 0.03 grains per standard cubic foot. The

atmospheric emissions during Run #2 were noticeably greater when the plant

was milling alfalfa pellets. Run #3 was terminated when production was curtailed

15 minutes into a desired 108 minute run so run #3 sample was discarded. Run
numbers 4 and 5 included simultaneous EPA and Hi-Vol samples. !

The two trains were operated with +10% isokinetic. The Hi-Vol technique did
not consider the changes in orifice pressure deflection due to the presence

of moisture. The actual cubic feet passing through the Hi-Vol filter was
determined by assuming dry air passed through the orifice at 60°F. and then’
adjusting for temperature changes. Hi-Vol standard cubic feet per minute

dry was calculated at standard temperature and pressure, excluding water vapor.

The average actual flow rate for Runs 1, 2, 4 and 5 was 5307 acfm. The square
footage of dacron felt fabric was 792 square feet so the air to cloth ratio
was 6.95.

Preduction rates during sampling were determined to be: Run #1 - 2 tons”
of Oats and 12 tons of Barley/108 min. (7.8 tons/hour); Run #2 - 7.2 tons
Alfalfa pellets/108 minutes (4.0 tons per hour); Run #4 - 6 tons of Oats,’’
9 tons of Corn, and 2 tons of Barley/103 minutes (9.9 tons per hour); and
Run #5 -~ 7 tons of Corn, 5 tons of Wheat, 6 tons of Oats, 1 ton of Barley/
180 minutes (6.3 tons per hour). : P
. el

The atmospheric emissions measured with the EPA train per Method #5 g%'the
Federal Register, Vol. 36, No. 247 averaged 0.0038 grains per standard

cubic foot and 0.0023 grains per standard cubic foot with the Hi-Vol train
(See Table I). Note in Table I that the EPA train per Method 5 reported
emissions approximately 60% higher than the Hi-Vol sampling train and Run #2
Hi-Vol emissions were 7 times higher than the average when the plant was milling
alfalfa pellets. The inclusion of condenser water hydrocarbon extraction and
water evaporation portions in the total particulate of the EPA train increases
emissions on the average of 247%.
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PROCEDURE

This atmospheric emission evaluation was conducted simultaneously with

two sets of sampling equipment. The primary set of equipment was designed

by the United States Environmental Protection Agency (EPA) and the comparison
set of sampling equipment was designed by Oregon State University refered to

as the Hi-Vol procedure. The EPA equipment and procedures used on this
evaluation are detailed in the Federal Register, Vol. 36, No. 247, Hethod 5

and the Hi-Vol equipment and procedures used on this evaluation are partially
described in "A High Volume Stack Sampler", Boubel, R.W., Air Pollution Control
Association Journal, December 1971, Vel. 21, No. 12, pp. 783-787.

. The EPA sampling train was started first because a longer sampling time was
established for its use. The Hi-Vol sampling train was started within 15
minutes and located in the sampling port 90° away from the EPA train. The
EPA train was operated from 2 to 3 hours on each sample and the Hi-Vol train
was operated for 18 minutes on each sample,

The two sampling ports spaced 90° apart were located six diameters above the
last obstruction {fan outlet) and 2 diameters below the stack outlet. The EPA
train collected its sample from two 18 point traverses (36 peints total) and
the Hi-Vol train collected its sample from one six point traverse (limited
number because sample time was- short and velocity readings Were not as «
accurate as with the EPA inclined manometer). SRR
The stack gas velocity was calculated from velocity readings taken during
sampling. Preliminary stack temperature, pressure and velocity readings

were taken to size the sampling nozzle on the EPA train. With moisture

content of 3% determined by wet bulb-dry bulb technique, an EPA—desigpedfnomograph
detailed in the "Specifications for Incinerator Testing at Federal Pacilities"

was used to select a 1/4" diameter nozzle. The Hi-Vol nozzle selected from

a group of 4 graphs was a 1.875 inch diameter. The four nozzle and orifice
deflection selection graphs are enclosed in the back of this report. Combustion
products and/or chemicals were not present in the exhaust gases so the

dry weight of the exhaust gases was assumed to be that of air.

Isokinetic velocities were maintained on the Hi-Vol train by establishing a
"C'"" factor on the EPA-designed nomograph by trial pitot and orifice
deflections.’ Maximum and minimum pitot tube readings were used in the

4 calibrated Hi-Vol manufacturer graphs to determine maximum and minimum
orifice readings. The two readings crossed the "C" factor line at one place
which established the swivel point between velocity to orifice readings.
Rapid adjustment of the rate meter reading was possible utilizing the
nomograph.

,

Schematics of the EPA designed and Hi-Vol stack gas sampling trains used on

this evaluation project are enclosed in this report. Both trains were ; _

: 'F"calibrated prior to use on .this project. :The "S" type pitot tube used on . . ----, ...
-. . this project was calibrated and found to be 0.83. . *»° .. - -
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CLEAN-UP AND ANALYSIS

Clean-up of the EPA train was performed by carefully removing the filter
and placing it in a container marked "Run X, Container A". Reagent grade
acetone and brushes were used to clean the nozzle, glass probe and
pre-filter connections, The acetone wash was placed in a container marked
"Run X, Container B". The volume of water in the impinger and bubblers
(glassware) was weighed in their respective containers to the nearest

0.1 gram. The original weights which included approximately 100 ml in

the bubbler and 100 milliliters in the impinger were then subtracted

and the difference added with the water weight gain of the silica gel
constituted the amount of water collected during the run. The silica

gel was weighed in a bubbler before and after the run. The water from the
glassware and a water rinse of the glassware were placed in a container
marked "Run X, Container C". An acetone rinse of the glassware and

all post-filter glassware (not including the silica gel container) was
performed and placed in a container marked "Run X, Container D'.

Analysis of the samples in each container was performed according to the
following:

Run X, Contalner A - Transfer the filter and any loose particulate from
the sample container to a tared glass weighing dish and desiccate

for 24 hours in a desiccator or constant humidity chamber containing

a saturated solution of calecium chloride or its equivalent. Weigh

to a constant weight and report the results teo the nearest 6.1 milligram.

Run X, Container B - Measure the volume to the neavest 0.1 milliliter,
Transfer acetone washings from container into a tared beaker and o .7
evaporate to dryness at ambient temperature and pressure. Desiccate

for 24 hours and weigh to a constant weight. Report the result to the- "~
nearest 0.1 milligram.

Run X, Container C - Measure the volume to the nearest 0.1 milliliter. .
Extract organic particulate from the water solution with three Zs,ﬁﬁlllllter
portions of chloroform and three 25 milliliter portions of ethyl ether.
Combine the ether and chloreform extracts and transfer to a tared beaker.
Evaporate until no solvent remains at about 70°F. This can be accomplished
by blowing air that has been filtered through activated charcoal over

the sample. Desiccate for 24 hours and weigh to a constant weight. Report
the results to the nearest 0.1 milligram. After the extraction, evaporate

" the remaining water to dryness and report the results to the nearest

0.1 milligram,

Run X, Container D - Measure the volume to the nearest 0.l milliliter.
Transfer the acetone washings to a tared beaker and evaporate to dryness
at ambient temperature and pressure. Desiccate for 24 hours and weigh
to a constant weight. Report the results to the nearest 0.1 milligram.

Blanks were taken on the acetone, ether, chloroform, and deionized water
and subtracted from the respective sample volumes. The filter paper used
with the EPA train was a Mine Safety Appllance 1106 BH, heat treated glass
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CLEAN-UP AND ARALYSIS

Clean~up of the Hi-Vol sampling train was performed by first carefully
removing the 8" x 10" filter, folding collection side in and placing it
in its tared 6-1/2" x 9-1/2" manila envelope. An acetone rinse and
brushing was performed on the front half of the filter holder, probe and
nozzle and placed in a water-tightly sealed, teflon liner glass jar for
shipment to the laboratory.

Analysis of each sample was performed according to the following
procedure:

’ d
Filter - Desiceate the sample filter and blanks in their tared envelope to

dryness for at least 24 hours. Weigh the filters in their manila envelope
to a constant weight and report the results to the nearest 0.1 milligram.

Acetone Rinse ~ Measure the volume to the nearest 0.1 milliliter. Transfer
acetone washings from container into a tared beaker and evaporate to dryness
at ambient temperature and pressure. Desiccate for 24 hours and weight to
a constant weight. Report the result to the nearest (.1 milligram.

Blanks were taken on the acetone and a proportion of weight based on sample |
volume was subtracted from the sample weights. The filter paper used with
the Hi-Vel train was a Mine Safety Appliance 1106 BH, heat treated glass
fiber filter mat.
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+
o3

ey
- - N -.f'

.

L]
®

1
=
v

‘-u
.

NOZZL

\

QUICK
DISCONNECT INLET = NTROL VALVE
COUPLING EXTENSION co °

\o

PITOT TUBE

d

/'

— A

e

LEXIBLE
5 HOSE

)

ORIFICE

TEMP,

PR

=

4P

SUCTION BLOWER

&




T
248 -8

S

NOZIYO CONY 7L¥0c. B

SHYbS ZIMOTA AL |~ o

o

FSTOHONT FONTLD W | = M \w\w 2 M e
AT NOISSINT SOWLY -V /7

e
’ POV B KIS
YUYIA FCIAOYS OL
T b NI

——

lou

e et

~g JODY .

. @02

| 0,97 HO0Y AY
&quﬁ\t\&th}\q u@u\u\wn%J o

LYFSY o 0b
FPE D LY0S 2

LU0 MOV MOTFE T - N
NIULS OL CICIDAM \

X,/ *x £mo7, w..\ll%

-]

~
W

i~

UL PR . =

(o’ 7K B8 SN YT
MO LOND LI h\bwl\v/\
FHL OL VO NIV :

%

FLINYTLIY

A0S 0\(

CMITIA

\(V\“ n\H..l.......r.‘..

Ly
6& # n\%% LY0c/ m/

Ty o0V,

L MY OL P ISHOHEVE
4L LT oY 4ond =

A0

- ' ' .~l l ' l
' : l I '

2y
b
13 h_
v
| S .
Codl
. -..
-—- h
an.
r
"
}
e
i
7.
ot
-1
;e
£
MFEE
4 .
H
. s
Y,
:
A
h




1 YRS
' . i
da5 e
e
. PR
\ - RN
+ . L . _I.“‘“
, HEATED BOX *~ . .
I L | . } N L
o _—— TEMPERATURE : RS
| ! w [ ~ | FILTER =t I
. STACK WALL . _ SRR
i Jl ‘R ﬁ. R .... M
| HEATED mmowmn - ¢ RO
NOZZLE — % — ﬂ e e
+ __ | = ) : ro
] N N h; o W 0!
Mg" Type pitot__H \\nbw [ TR
integral with _ o i
sampling probe E _ i T
ia MANOMETER™  E | | 1 ICE_BATH |
_ TEMPERATURE " TEMPERATURE VACUUM .
GAGE UMBILICAL ’
VALVE s CORD =~ . -
| ORIFICE : coe T
Y O | 1 S
: | PUMP METER SRR,
BOX e
MANOMETER —en PR
L DRY CAS METER ] IETY

EPA STACK GAS SAMPLING. TRAIN
(PARTICULATE) : : L . g

. ' PR , T
Lo :




VALENTINE, FISHER & TOMLINSON
CONSULTING ENG!NEERS

. o - . ) Foad ;
JOB NAME _é.é/{')/s?/ 67/14??:("&/7/&'% //f’ﬁﬂf "élﬁffe’zw —/:/{Z».:LW DATE

COMPUTER PRINT-QUT OF ATMOSPHERIC ERISSION DATA

g7

-“l’ - B - - ) - ia - - " - - - - - -. - -
- . a1
2y . s

B

- s
+ E3
- .

PREPARED BY

/4329~42¢u¢¢mfﬂ/

= APPROVED._J‘/_@{;__..__ PAGE o
suBsECT_ AL L) 7 / LA A L Trsand LA / /D«- S LA /3/'/,{,/’/:‘{.*4)

/

V4

OF

ztcf)

G233

L. 20709659

C*&3

1701088713

VH

- o556
oe =57 557 Ts
.- 2eD65019 219501795 ] -
56155 VOLu - 17061257 .
#0324 . ; ' TEeLTI0T
Ur-“ PM {-.3_) 0.01 !1-"8 VH v} . ?) Ka
>0 T 506 nec
5TP d UL ) [~ 5
G&é9 T TeE G ] 24 n 57 Ts % r,ij
M 172:5€5619 21:240762 17.5734¢45 cvvei7iae Vo
ST 144 : ur s A
. 55¢ »5 7 557 fenariaangn Q
¢rzl VOlw 14-7635161 21240762 15.¢n4335 - ¢ > Qo
24311100 M 041 083 fe7p ?ff'TﬂD
556 5c7 5t g SOTOT
0376005 MF 151350 21+301395% 200079545 it i7 Py
P2:55 Wp ' o
0.46 0-81 G"?Z IR Coogse L QOS
6T ESRS Ww 556 557 546
16C0205C0¢% 21240762 20057650 5L7 Ts
1.004259 Cp 520 Terp
30017 Psu 45 0«75 A,
559 557 556
6555047 Cs 1¢+550006 20428933 o05.1007566 vl
0+36 03 .72 45'1325::,Vn
555 358 556 TG 00230 |
14574635 12928315 20007998
Q0 P
; G246 0365 072 GrCRE6ET
557 9538 554
16006673 14°271269 20+007598
i . 12 N
Cra6 G4 072 5005627 €
557 558 . 556 ‘
¥ e B4 . qr N - .
16+606673 151669077 20-007595 C"302621 PMRy
G002 By
o74 0 4TS 068 e
(.luf_ As
557 . 358 556 105 T
20+3022t6 1€+280356 19.444279 e
. : . . GrOCC341 Ap
| 052 o -
9'77 < -C"Eﬂw - . -
. S 5EY . R - 656 _ __.-\-*'Jlawr?} PMRAR_
Sleper09659 17t O0LE81I qeuse3Tay ST 0T N
. V_' _.- . : .... o .“ C+30865357 _PMRAVG
. L, .“0-‘_?'1-’_ - 0'52 - ".j_'.
S A SRR 1. & IS B i S




O VAALLINGDIND RIS RER G PIVLTINO TN
CONSULTING ENGINEERS / COMPUTEN PRINT-OUT OF ATIMOSPHERIZ ERIISSION DATA

Joo N;\ME.ﬁ‘;ﬂ/ '_-("7 /?}ﬁ(g‘ﬁf/ﬁl"ﬁfﬁf . DATE S 72
PREPARED DY UL S svzeny APPROVED V%J PAGE Z oF 7

SUBJECT. ///// '/éc'_— /7?’»(?7‘/64/-:,672-‘ ,514’/5‘5'/0/\/ Bz -—/)/% 22 ol &= 72

R e—

oA
.
PR
[
AR
|
<
X
-
-
N
3
<
I

| LoRTLOnE MFT S Ts G50 T 1¢-222067% Ka
' 127250580 15150654

L}

I

-1

-n .
w

Z

)

0
-

~¥
<
XI
-
J
.

—
[ol B
rY LS
w

1
LURY B ) N |

- Tl
i
[
4
-1
w
-4
L]
«

.
!
<
T
4
.

545 7T SAT Tyt 230 Ts z
I 17.07ana8 L 14ss54030
£3T 5
A~ - S;f‘,’.?r’)uﬁ:(‘ O
5476 ACFM, . 5ot - )
o 7 S8 - ; L v - ,
\.l'f.; i1a4 VOLM . —_— e n
~ e - EIN oo v oD TSTD
oo " o .
l 7Y Wy 19772132 17074436 BTE T
Zie17 p
TCeTC%i0gr W SN
C w .
g 5169+3146155
l 1:004186 Cp Qos
36417 Pey .
e S
l 554
£ 535547 C4 53¢ 15T
. 57 PS.\'
. Y I
Gro10 i An
' 37+3¢2218 Va
153245758 |
B = @
|- N 2‘;? PT
' - ~ 9+003528 Co -
' : 12 N
l : : 0-0035%526 C
m ’ 5156216 PMR,
l 3 247 Py
o - 2'132 As
o . o
l : . fa] T
. 0e015174 A

JEp—

T
.-
A . .
PR P [
I .
4+
‘
1
L
1
f
'
.t
b
1
'
v
1
+
1
'
.
v
‘
H




OF

A
it BT -8

Fgm 7&

-_—

PAGE
c.

/ pE

DATE
s

r 7

/’

-
APPROVED - e

COMPUTER PRINT-OUT QFATMOSPHERIC EMISSION DATA

27/ St AT A

e it SIS

e

e SOFE

¢ o : m N ..ﬂ._m 4
a. < -« o
" ) o m.. N A !
(o] e P 0 e z c < " e £ Oz«
[y} o 0 w i o C - O - ;
v U> < O ¥ O ¥RPde-<d< > od'u Z0VU acal<r-< o oo NT
L NS i 48] G ooy i) M~ ¢ g 3 -F o o~ (VI o (ST o N 4% 8 Po- NS oy o Oy Loy
— - ooy = B LY G L Ly T Oggeps (o (3 o’ . -y LS R s B L "2 . - lh u
A = 2 e [ LY LY. [ Ly oy e ey WY s 1N (8 = Y s — LY & B TS
] NET .r w3 03 ST W \O WA Ay A0 O L) Py . o D r- PR
LI [P T p%) [ah} r- Y e vty ﬁ@ PR . eet Ly Ly 62 - [AY s A o
o r (N r- [ Oy O : < i - L2 e nf, L , n..u
. . . . . . . a . . . T
- o (- R > @ o— < ' ¢ © @ o @ e
v =<t [ Cu -1 Gh - : R
L o ) ; 2
Uy o) ' Ty
. oy

"
> > | “
[Cnl Sl A tZ = th | CR TN Rl . ] . . - w :u
M1 LY T R T T T o | LY uo PR . , M
. - I~ \, . ‘
« LY OtT - r..u ; [E4 JW | :
[} LN 2 N W22 . . ‘ . o E :
. 2 .3 [ " : - .. .. R - i [
ﬁ,/ F.J .rd . ‘ , ) : < . . ~ _\ . - & .1
- - - ] . K B L
: ! ) + . S
[ 1 ) c i
- 4 - ) _ . _, ‘_.,
. ’ N N
i

[}

VALENTINE, FISHER & TOMLINSON

CONSULTING ENGIHNEERS

77

Jop NAM!; _[/’//é.f/l

B

‘

t L‘:/d/?’/ vl

o~

Y,/

PREPARCD Ov

!

L

-

SUDJECT.

'
~ H
X v r v
> - R .

. - . . L s *
e VSR N R O o D ) e , L ] . B
i TS A e It S ) ’ : ’ g AR
e L3 D PN | = Lot * )
> (] L) [ [ D . . o ..

— L [@N] t . - 4 . .‘”. . .
[N S o\ '
- - - .
~F e bS8 ' - M -
e — LR . '
3 :
Do
¥
. - -
. (=)
s = 4 £ O 2 o 3 @
= . = > O o O
[RE I € D (4 W [P I Wy 3 Cu [}
« [ U S | = (a [% KAV t -
[SV IR = LY LS [ SR ] L ] Lo
[} 2 M~ 2 T2 gl
= r ar f [95 TN o [
(&) a “ ) (4
- - - .
(o] - ~— (99
o
ﬂ.l

' l l l l _ P
'
4 . L
.

IR EE N s -l .



i VALENTINE, FISHER & TOMLINSON '
l CONSULTING ENGINEERS COMPUTER PRINT-OUT OF ATMOSPHERIC EMISSION DATA
JoB NAME Z:’.’WG )////'/'5.7/’[75’////5“/5/”/(/’}/{//) J‘Z"»dfv DATE P 7T
PREPARED BY_ 4L /7’.%//’(/1/ APPROVED el PAGE (/ 7/
-7
SUBJECT, /)”/f!/ 7= ¢ LA T /V//L/ //)r‘ Pl /Mf/"?/c”f’ =5 )
. ':\'.{-)!-' . r.."':: ._'ﬂ-"' VH

t had
Ehn A Ly Ts
) Ta4nRaT 21150308 174707517
.10“ -
.

VOL. S . :

it ] '(r\ ’
| T3t op, et coce YHO Lo oo Ka
:‘7],.._ hd -~ - - - - 1?')\.luul
S Tsio 55 nac se¢  Ts
l CETh 17206400 TLeLLL4LT 1T eI 0G WILEVEE! SP
Z - £ - - + - ot
’ o)
LT g e .
LA W D R B W]
rnr.,1l" - . A
'1 157004 VOLgn faTE Tt Cald | cuggpg 8
. . [
(AN Do PR O
1r87 VOLw 4, uneos 20004720 18+€53314 SaTeTTiEan o
l I.P:?CGC M e 45 ‘:-'—{ {'l{t: 5:’:" TSTD
oot f s Xy S50 18
Ce%E1670 MF ‘ LCe177507  10+208007 36013 Pon
9 SRR AR 147232172 eGel ozt o= e Sut L
i P - L
ll 2655 Wp o
- Cor T, o "7“‘0
neda .3-7-‘ G L A i o 3 Qs
. .
9":'7‘*;?”8 WW '-r T .:‘n;7
LA AR, ‘E'_,r
ol arly7zoTog 18eTICAZA 513 Ts
tercT?430 =0 S -t = -
1 enoT4arT Co 533 Tsio
~ov1z Psu naET CrEh 2 13 P
. P.A’r‘ Y ¢l - - ~
A c 547 100, T
[P - o
o SEQ o 19+710474 Jra03c91 A
l rosenee & 16-¢77675, 19r3038ES 7 : ! R
[ U Ao .
. 0vED 4T 400357 Y,
. , r.d Plz;‘ [~ -~ o r-ﬁ,. n
- 915 54t =41 15707820 |
550 SYt qpe116291 '
- 13¢4767¢ T
17222687 137 P
z 4
, ye6o 2°002106 ¢,
0+57 ¢-41 147
B A ~
548 TES 1001167270
17+673709 14-9868327

>
Nz

Qs s H

SN Gr02iod
086D Gea? 5«”?
545 648 18115281 5+$57359 PMR,
! 260938003 16°C40€73 055 n13:3 Py
| 7 548 547 c.it};‘ Ag
- . . ) &} < - HED
Csee seg  17EILTES 2500341 1
- e I U n
cergocrg 16318507
' .g.s gré:z L3¢ 107273
- 0_'-— r"r ) q‘:? \ri- L}'C‘- PMRAR
546 hek S L .
16+422875- 178117953 :

:x'i.,” __:_‘31E15¢3957.‘, T 3.13:3§§ m“ng
ﬁf;

C) .
-

-
30
'
tem

'
swa,
'J

-

’3\

"...‘\

™

=

=

—

s )

-
~a,
-3
[Pa i
g

1 h
- W
f
v
L}
"
|4
LN
, FANCEE
' -+ ".f#,- .
. )'.-‘
N
4
L,
¥
-3
'
v
Te A
— By T
Ty F-N
— 3
..J B .
- S
moey b
— L
—
-3 n
A T ¥
[WAREES SR )
'
‘
H
1
)
1
pa
2
.
13
.
1




VALENTINE, FISHER & TOMLINSON
CONSULTING ENGINEERS
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VALENTINE, FISHER & TOMLINSON
CONSULTING ENGINEERS
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VALENTINE, FISHER & TOMLINSON
(;ONSULTING ENGIINEERS
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TABLE 1

PARTICULATE CONCENTRATION AND PMPR CALCULATION TERMINOLOGY

Tstp- =

be made)

Dry gas meter volume @ meter temperature and pressure, dry - acf

Dry gas meter pressure (recorded as inlet deflection aceross orifice
meter) ~ "Hg

Dry gas meter temperature (average of inlet and ocutlet)
Standard atmospheric pressure (29.92" Hg)

Standard Temperature (520 or 5307 R)

= Volume of water collected (expressed as vapor at standard temperature

and pressure} - scf

% water, calculated from amount the train collected in impinger,
bubblers, and on silica gel

Mole fraction of dry gas

Molecular weight of dry stack gas - 1b/lb mole

Molecular weight of wet stack gas - 16/1b mole

Molecular weight of éir - 1b/1b mole oy
Velocity correction coefficient for gas density

Stack pressure (static + barometric) - "Hg

Velocity correction coefficdient f;r stack preésure <ol
Pitot tube pressure differential - "H,0

Stack velocity @ stack conditions - fps

Stack flow rate at stack conditions - acfm

Average stack temperature — °R

Stack flow rate at standard conditions - scfm

Time.over which sample was collected - minutes

Velocity of gases inside nozzle during sampling ~ fps

% isokinetic (& 10% desirable) -

Particulate concentration - grains/scf

e e apn

4 CO 5 by volume in stack (12 indicates;no A C02 correction is to -
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- Page 2
TABLE 1

PARTICULATE CONCENTRATION AND PMR CALCULAT1ON TERMINOLOGY

= Average pollutant mass rate — 1b/hr

Particulate concentration corrected to 12% C02
Pollutant mass rate — “concentration methed" - 1b/hr
Pollutant mass rate — "area ratio method" - 1b/hr
l
|
Particulate ceoncentration corrvected for non-isokinetic sampling
condition grains/scf f
|
Total Particulate collected by sampling train - mg
'
Area of Stack - FT2

Area of Nozzle — FT2

Velocity head readings for pitot tube - inches water

Standardized gas that passed through the sampling train -
cubic feet, 70°* F., 1 atmosphere pressure, and dry.

Yeloecity ecorrecticn.coefficient for type pitot tube - dimensdionless

0.83 to 0.87 for "S" type pitot tube normally-and 1.0 fﬁfJ"PV;
type pitot tube. -
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PARTICULATE CONCENTRATION & PMR CALCULATIONS

(VoLg) (Pp) (Tgrp)

(Bgpp™) (Tp)

15. PMR, = (Cg) (Qpg) (0.008571)

1l

PT Ag
16. PMRap = "T —An (0.000132)

(100) (voL,)

3 ' PMRp+PMRAR
l VOLgpp + VOLy 17, PR, - SRR
I 3. MF =-—L1'00—M— 8. ¢ _ PMRuyg
. : T oaTn o (1400)
QosN (
* P = 29.92" Hg.
l 4 Vig = (Wp) (MF) + 18 (1-MF) STD
£ W, = 28.95 LB/LB MOLE
I * W &
a
5. Cp A
I ' 237D
l JVH_ x T
Z n > "Sn
7 K =
I 8. Vg = 2.9 (Ky) (Cp) (Cp) (Cg)
- L
) #=
l 2 Q = (V,) (Ag) (60)
I 0. Qq _ 9, (Tgpp) (Bgy) OF)
o8 (Ts) (Pgyp)
-I (VOLgrp) (PsTp)(Tg)
: . Vo = WD Gsrp) Psw) @) G (60)
s 12. I = (100) _n
Pr
: 13. Co = W (0.0154)
: II . ¢y Q2
4. € _=.0I§ )
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HI-VOL PARIICULATE COWCENTRATION & PIR CALCULATION

MF = 1 - M/100 - 15. PHR, (Co) (Qpg) (0.008571)
' P Ag
. . 16. PURpp = T An (0. 000132)
VOL = (ACFMp) (T -
VoLgrp = m)(T) Tsp Psn (MF) PURHPITR AR
Tm PsTD 17. PMR ye = 5
= (100) (VOL,,)/ (VOLgyp + VOLy) ' PMRAyG
18. € = (1400
. QosN (1400)
|
* : = . n r, I
= (W) (MF) + 18 (1-MF) - Pgyp = 29.92° lg.
' o Vg = 28.95 LB/LE MOLE
Va ‘ :. .
CD = W, * ACTM, = Flow through orifice @
temperature.
. [ tgrp Pgy assumed equal to orlflce
c - . pressure.
S PSN
CA ‘
DNAE s,
K =
n
Vo = 2.9 (X;) (Cp) (Cp) (Cg)
Ly’ "‘
Q = (Vy) (Ag) (60) &
S
(Tg) (PsTp)
v (voLgrn) (Psrp)(Tg)
n © (MF) (TsTp) (Psw) (T) (Ay) (60)
vy
I = (100) R
VO
. PT
c a 0.0154
0 Vorgys ¢ )
c _ Cp. (12
‘ N

te




ATav/ N4 A . .

. STHAVYidd
-?J A 1
- B..U.Qn..m»hu«
] bt Glycg =T - “ ) N o Yy Aueny
..h. 77 S T I L AT T L R N S 57 P 7 ek G | Gl
a3 PR d ‘- I 4 - rar of — - R A =
g /5 - G i j377 | 27 ESR T 2b ) 227 2/ el | 222l
. o w PYays SE € T o £ 20z > z& Y HS D24 502/
z Lo : 57 i/ YA 2> | 022l 2 /4 22/ OH Cob 27 2L
_ L 7 o= TE T 77 AL SR 2 CoH v/ | 7L res 2777 |
" A ; Fra oL 93 9] a7 7> ShH 7 7 ) Y DL LSS PR
” 7 0 - A B R At BT 7703 A g4 182 s Lo 277 >3 Bl s
- = 2 ST BT A N Y =z P LR DA Y TV SF 75 YN
v By, 2 57 757 7oL 7 AL |2} e | 5F s £/ 005 1927
; LY TR A N A T AT A N TS O /0 W 20 4.2 W S X2 24
' w 7 P 77 =57 ...JNU 7 = SAr 057 ¢ Bl 4 Ry .G E7
R 0 DA S A WA 7 2 2 A 2 N W4/ W Z5 27
" K9 BNV R T VY] z 20 |50 5 < 73 % 57 7 VL R
- .”;.} ..M~Mn~ \M. v -~ .“1\ .nw?.u = A . 7 = — 73 YA 33 FAR S5 L7
ksl T oK =2 . N o] -y A T Pyl "3 — r v =
O R R <’/ <77 TETS | A |t e < cs | ad eV L3 £PES
AR W W AL L ST T T O 1557 z 73 35 27 553 2 e/
- ST B TR R ; ey I .
(d0) | (FH,) | D=V | WASISIC T (o%n,,) (do) | (do)|-®0 3u, )] 2410 wsild b 0091 51800) -
NG . :
ILISVIC| T&EL | SSENd (C<lia) INIOd "dWAL | *dWLL| WANOVA (do) FALL
XOYLS }MOVIS HYXy 304180 {4 I0LId HEONTAWI| Xod | Jind | *dnEl SvD X¥Q  |¥AIIW SYD KMQp  XOOId .
Sh ONILIHS WEIVEH! J90¥d o= *ON HELTIL
cul e HIONAT FE04d | > . s INTAINGE
= = | SB= Y 7 5415 .
Y *yIQ TIZZON IOHd , . 7 . *OR EAY
rEcerps Uiy 1 SHNVIE TIV NI TIId :INVIHOWI XddA -
55 ONTEIZS X0d MALVAH . T e e & S/HOIV¥Z0
- . E¥NISTOW QIHNSSY : vy el T amwa
2 : 20725 . EkVa
YA TUNSSTUL *¥VE - Vivd @T3Id ZIVINOILYVd \\hvu‘”&k\\%\awk&m\ . NOIIV2O0T

—7 “ WAL INFISWY - IH FTETRL B 7 o, ST

: NOZONIYSYM “HILIVIS . _
. OSNITRO % YIPSTA S HNIINATVA . . .




21dv/LTitA s 8 =y
IS T W e N B S EAYEEET 2 Y
s wﬁui&..hh?:: nwﬁﬁw R et Ry i Riiemsheemad R s 0/ v P RILIRE i : 4<HOHI
S ST T ) ooy SN i s i 8 A v S S S SR TR AR
T Y REcl BEEE T -
L | AN
- U S, 3 - -
r— -
e R i
: ;) 5 F) v BT A7 Dk 25/
Y e r> 7 ¢! .wn %M 7 .m 77 \wm\ \wm N\”M& 75 57
0 AT CA 2 A A ML oy > S 1 NG 77| 27 I IZEU
AR TR RN A i T3 5CZ | 9k 7 R 57555 | 2.7
R A N 7 AU A T P A W14 577 775 1 FEST
PO DO A W S0 T ey i ) IO A Pl WO,/ 0 254
A BRI LA 2Ly 2 ATV REE S Pz W -y et ST RE T IR Y
12 G DT 28 U N o R A ML W R AR LA WA
S IR BTN L e S N N IO YA A e/ 0 S AR T
AU W .ler .K\ 2L .m.‘ o/ s Ko Ir.\‘\w 274 7 77 A L7057
e Wl ? ~ht 2 LAY b Ealbtyr St Ry A TES Y =T7h O 775
’ RN 5 O 2 ZE R A YAZ4 W P2 AL AL
5 i.ui.iimmu — {M..Wn.u Mm,w 4 &/ Y8 i VAV 927 9 755 1 e/n5s
+ - R s o - z 77 AN 207 p 2l 4L pSH iS5
- A ’ op e | SbE A = SRS IS M 1 Xra v pTA TS 70357
AR SZEATS N SAC WA = b £ D A 79T 7 T Aph 1 19.p7
JENN N2 ISR NS L N YR S 1A NSy sy g 5% IR DR/ D74 5ol | RS/
IS SN i) Wi M SO IR ey 7 o) N A0S NNALAN WO /4 X7Z5h 5,77
Sl B8 A ST I NI W05 s S 0 W00 VI W TP 0 | 25,77
5 77 7 ATV &7 TZ A £ P/
. ,WM ’ \M £ Nw 2 i ww o _w\\v v\\b\ \\MM\ %\w\..,ou mw wm.w\
37 . :N\W h» I \...cu \ l,ll = ~ Fl Al ..1. )
A AR S [l cE m N (7 m&\ e Loz ) S8 L0 i kR 2 \
AR VA A . AT A A A AN A YA AT S U R LY .
(*3.) | (3H,) | TvALOY | dIYISHd (0CH,,) (*a,) |¢-a,) [eo 3n,) | LATLOO LINY (1934 2180D) :
A11oVdqd C KAl §SSTd (oCH,.) INIOd QAL | SAEL | RANDYA (d.) THIL
JMOVIS § AOVIS HV 30141480 | 4 VI0IId YIONIAWI | Xod Jund| "dWIL SY9 A¥a MALIH SVO Ad pilolelgwe)

(QENNIINOD) VIVQ 13T ALVIAOIIYNVd

NOLONIHSYM H1rIVAS

M omm omm we e omw ome AT U N T

U] TR P Jof 7 WA




' STACK MOISTURE CONTENT DATA AND CALCULATIONS

© CLIENT f IK @ v i
LooATION Fou it (ol and
PATE & - 2/-7Z |

RUN KO. /

H,0 CONDEMSED IN IMPINGERS, ml (1 ml = 1 gm) Loitial Linal Let

2 ENSED 13 l,INJ RS mi f b3 = 8in : X — - o
’ , /2306 | yosdgl = LG

Hy0 ABSORBED BY SILICA GEL, ml el LIEEG A

TOTAL 11,0 COLLECTED, ml _ '

VOL. OF Hy0 VAFOR @ 70° F. AND 1 ATH. =
C.0474 x TOTAL Hp0

!

MOISTURE IN STACK GAS, «

MOLE FRACTION OF DRY GAS

MOLECULAR WT. OF STACK GAS

VOL. LRY GAS + VL. WET GAS

MOLE TRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MOLECULAR WT. OI' STACK GAS AVG. DRY MOL. WT. OF 6AS x MOLE FRACTION +
18 x (1-MOLE FRACTION)

FfNA} (gm) ~ TARE NET WATER (gm) (1 gm = 1 ml)

3

e ’
BUBBLER (#1) g9 2 - _f 4 7.5 (Water) /.3 (ml)

INPINGER(#2) _ £32,/ - of FETS™  (Wwater) J 6. G (1)

BUBBLER (#3) 537,/ - S5 3 (pry) - = 3,9 (ml)

. torans [T S,g& ,4_/_ - J6 L o= = 2/.8 (n)
L ~125 66 : a | -

I

»
’ ) .__.__'_..-—-——""_—"_ . B N : - .
e T e, e g 0B e

l % MOISTURE IN STACK GAS = 100 x VOL. H50 VAPOR ' &
'm

:
RS

Y /AP 3R : : o R




PART IV

VALENTINE, FISHER & TOMLINSON
VELOCITY TRAVERSE DATA SHEET

CLIENT A~ /4 G v gy it B /'//6’,4-”,94.5‘

DATE S -2/-72 TIME RUN NO. /-8

SAMPLING PORT LOCATION /'( LN [Aww‘ v £ /9/6’ T

STACK AREA, FT.2 ol =2, /82 7 °

OPERATOR

g

TYPE PITOT TUBE USED S A7 7w (o< I, 8.5

BAROMETRIC PRESSURE

TATION DIST. FROM VH ("HpO) STACK Ts (°R) STACK PRESS. | VH x Tg [V VH x Tg
REF. PT. ' TEMP(°F) ("Hg)

l REFERENCE POINT //,_/5;/1.7,{ LLLEGS,  O,8 KT CN

0.507F

7
2. O.28%5
k'Y p'rSnD
: AL

2,7 s

& 75

o
f::f’jr-" . i »*

=

5 Z. 95
(o

7 .

AT
f7. 8L
JA. 50

o /L 3 D
/2. Ja i) - ' : :
/a [, 2 e

‘ Yo NE
s Ry o
\weraces | (7P

*'PY type pitot tube velocity read from velocity tebles at stack temperature
and vel, head values using the following equation {(Ref. Western Precipitation

. Bulletin WPSO): 'V—H_
V = 2-9( X TS )&Vg.

I Tg = Absolute Stack Temperature, °R
= Velocity Head, in.Ho0 . o ‘ -
. Y = Point Velocity (fps) SR | |

Velocity correction for; "S" type pitot tube = 0.855 x "P".type, gas density =

i %28.95 1b/1b mole) air/Mol. Wt. Stack Gas, Stack Pressure Correction =
I 29, 9?"H /Stqcl' Pressure, _ - # A
}:' T meeen roves  ALace 7"6%‘!/‘6@& OS50 masr UL,
l VFT/AP2A .




VALENTINE, FISHER & TOMLINSON
LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

*

;-/ 2/ . — . e~ e PRl —
CLIENT /,‘/ A A L S S DATE OF ANALYSIS &AES —JO//Z’
. — 7
EVALUATION LOCATION 7 O&7Z > , (e . RUN NO. /
/

. - .

EVALUATION DATE N2 7 CLEAN-UP SET NO. /
' I.  EVAPORATION OF J OO0 (ml) OF ,@/fé?:iaf;’//:%ﬁ%' TR
' RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE

FILTER. . ,
'l FINAL 6 RJLZ 8 (ng) - TARE (- S0/l 2 (mg)
-BLANK (( 0,0/?ls‘mg/ml) (30O ml) = ¢¢ mg) = 28 < ng.
. e P ' .-
I I1. FILTER CATCH Jf.SH JOLEH Conss/o56c (Media Type) -

_ FINAL /5 9:Q (mg) - TARE S ZE O (mg) - = /2. O mg.

' III. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.
l FINAL S705.3. ¢ (mg) - TARE & F052. & (mg)

: ~-BLANK ( 2.9 , mg) = 0.0 ng.
I IV. PARTICULATE FROM EVAPORATION OF  ¢Z #-0 (ml) WATER ' .

IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION - °
" FINALZS 74475 \ng) - TARE § 7¢£5.8 (mg) ‘
b ; R
i -BLANK (( ©.0C5( mg/ml) ( FLO ml initial &

- 272 ml CONDENSED = &/8 wml) = &,/ nmg) = /& ug.

. - v. PARTICULATE FROM 'Zﬁ {ml) COF /c..-:f';*z,de RINSE OF IMPIMNGER,

BUBBLERS, AND CONNECTORS AFTER FILTER: '
' FINAL 625/8.(, (mg) - TARE G6ES//, T (mg)

, _BLANK (( 0.0 /%5 wg/ul) ( 2&  mwl) = -/ mg) = S.CG mg.
I VI. TOTAL PARTICULATE = 1 + II + IIL + IV + V . - d7 & /mg.
: : ) O, & mz ﬂfi’f/;
g BLANKS _ | ' ¢ s
r ' _ FINAL 68609, & ng.

ACETONE = __ 2.5 mg/_/7Z ml = 0.0/45 mg/ml TARE ERZg7.[ mg.

ETHER~CHLOROFORM = A. 7 ng (FINAL S TCOL Ong - TARE 5923,/ mg)

- -

WATER = 7O mg/ /FF ml=__ ©.005/ mg/ml. FINAL 08252 mg.
, . - : S _ TARE £& COSSZ. 2 mg.
.~ . VFT/AP9A , .

G b o et amm e e me L - L. . . - - g - e - —

b
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STACK MOISTURE CONTENT DATA AND CALCULATIONS

cuieny LN G M rro iz Aty
.0K772;ﬂxa9 O CEcarS
P - 27=72

LOCATION

DATE

H20 CONDENSED IN IMPINGERS, ml (1 ml = 1 gm)
H20 ABSORBED BY SILICA GEL, ml
TOTAL 130 COLLECTED, ml

VOL. OF Hp0 VAPOR @ 70° F. AND 1 ATH. =
0.0474 x TOTAL Hy0

MOISTURE IN STACK GAS, %

MOLE FRACTION OF DRY GAS

. MOLECULAR WT. OF STACK GAS

7% MOISTURE IN STACK GAS =

-

RUN NO. f___

100 x VOL. HoD VAPOR

VOL. DRY GAS + VOL. WET GAS

MOLE FRACTION OF DRY GAS = 100-% MOISTURE IN STACK GAS

100

MOLECULAR WT. OF STACK GAS =

AVG. DRY MOL. WF. OF GAS x
18 % (1-MOLE FRACTION)

o Inikial Final Lot
(2/8,&/233,¢ /5,0
773

L5t T PR
£5 _érﬁgfr“'A é??é;:ff
F9.5
rE7
A
-

MOLE FRACTION +

FINAL (gm) - TARE | NET WATER (gm) (1 gm
BUBBLER (#1) Z32. 7 - 433 (W/water) = ‘o, 8 (ml)
DMPINGER(/2) Z L, / - d3s-d. (W/water) = .0 (m1)
BUBBLER (#3) _J :5’57(0__ . (Dry) - . < (ml)
. rorais 12336 - AR (m1)

- /2786

ARASL LR I LN TN

= 1 ml)




| ’ VALENTINE, FISHER & TOMLINSON
l . LABORATORY ANALYSIS AND TOTAL PARTICULATE SHEET

cLienr S @ Ao e gy St S DATE OF ANALYSIS é’/ef’ .5"—_74'1/ 7Z

o —
EVALUATION LOCATION 57z n0 (clecos RUN NO. S

EVALUATION DATE 5-".3-7Z CLEAN-UP SET NO. S5

. o, Y
I. EVAPORATION OF 2 ¢5 {ml) OF /)/?,{6'!‘50;" A(;(’/ﬁé /./c LI

RINSE & BRUSHING OF NOZZLE, PROBE AND GLASSWARE BEFORE
FILTER. .

FINAL & /8F 7 7 (mg) ~ TARE G 7856, 7 (ng)

-BLANK (O O/%S mg/ml) (245 ml) = 7. & ng) /7 E .

II. FILTER CATCH 7K I8 54 .&ﬂﬂé’é’,{(}iedm Type)
FINAL /572 (ag) - taRE L S 6. 7 (mg)

It

LS .

IIT. HYDROCARBON OBTAINED BY ETHER-CHLOROFORM EXTRACTION ON
WATER IN IMPINGER AND BUBBLERS.

¢  FINAL (0 F5L 7 (mg) - TARE _Gods /.S (mg)

{
i
|

i

l -BLANK (  ©.9F ng) = ey
B

o

b

1

l.

X

IV. PARTICULATE FROM EVAPORATION OF ¢d d (ml) WATER
IN IMPINGER AND BUBBLERS FOLLOWING EXTRACTION -

FINAL (26 £9F Himg) - TARE G 6 47 (mg)
-BLANK (( 0. 857 mg/ml) ( FZOO ml initial

.
: A _ Cae
- Z 0 ml CONDENSED.= ~J&EQ ml) = /uF mg) =*° O, 5 g,

V.  PARTICULATE FROM /2 & (ml) OF Ao £7ZA'¢  RINSE OF IMPINGER,
BUBBLERS, AND CONNECTORS AFTER FILTER: ‘ '

FINAL 64577 8 (mg) - TARE G457 73, § (ng) |
" -BLANK (£, 0 /S wg/ml) (/25 ml) = A mg) = %/ ng.
VI. TOTAL PARTICULATE = I + II + III + IV + V = 285 ng.
‘ : 2,9 per i

suws Fes v #/ 0.7 1
FINAL mg .
ACETONE = mg/ nl = _O,0/4S mg/ml  TARE ng.
E’l‘llER-CHLORdFORM a - 0.9 mg .(FINAL ) wg ~ TAﬁE ng)
WATER = : mg/ ol = 0.8057 mg/ml. FINAL mg.

: _ TARE ng.
VFT/AP9 A ——

ca e T e e o R 2L -- . S - . e T T DT . e

R ° ST - — e e e PO -

AN A T L T AT FEE s L e 0B e 8o
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- LOCATION /oA 7 ) &eh-ﬂ/
pate S ~2 372
| ORUN NO. S
0 CONDENSED 1N IMPINGEXS, ml (1 ml = 1 ga) Lnitial Final ] Mt —
%) ENSED MPINGERS, m ml = g /“9 . . .
202,46 Z22.6 7O
H70 ABSORBED BY SILICA GEL, ml G 774, Z F
TOTAL K0 COLLECTED, nl A
VOL. OF Hy0 VAPOR @ 70° F. ANL 1 AT, = o g en
0.0474 x TOTAL Hg0 &, 65
MOISTURE IN STACK GAS, %
MOLE FRACTION OF DRY GAS
MOLECULAR WT. OF STACK GAS
- vﬂ"
&

% MOISTURE IN STACK GAS =

BTACK MOISTURE CONTENUT DATA AND CALCULATTO

CLIENT & /@ [0 oy t5C [T D),

1T
ﬂS

100 x VOL. Hp0 VATOR

VOL. DRY GAS + VOL. WET GAS

100-% MOISTURE IN STACK GAS

- - -: - -‘ - ‘

MOLE FRACTION OF DRY GAS =
100

AVG. DRY MOL. WT. OF GAS x MOLE FRACTION -+

i

MOLECULAR WT. OF STACK CAS

HE - =

VYT /AP3R

18 x (1-MOLE FRACTION)
FINAL (gm) - TARE NET WATER (ém) (1 gmn = 1 ml)
“BUBBLER (#1) FE /- _A4H4IS (fvater) = 27 (ml)
IMPINGER (#2) '_745‘5% - 435 (W/vater) = 7.8 (ml)
BUBBLER (#3) 329.¢ - 3 7.5 (bry) = = Z.5 (ml)
poms /2EE6 o /2056 - 0.0 (ml)
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VALENTINE, FISHER & TOMLINSOHN

- -HI=YOL PARTICULATE DATA SHEST

CLI :w f /7 / @ ///’}//z‘my%‘k’ /77/5’44 5

LOCATION o 2o Clseos)
DATE S =72

OPERATOR/S - -~ Q 2 &S

. 7
" NOZZLE SIZE ’ /8 3N,

wB 98 Op
DB 76 Ok
STACK AREA ZO Q=2 /182 FP

%40 2.2

RN # ./ ’ ATHOS, PRESS. 3C./C .  IN. Mg
FILTER # __ PROGESS TYPECE i Mrdonié
KEF 4L =0, 8
A @ ® ©) ®
TIME TRAV. VH (EL, ORIFICE | ORIFICE | ORIFICE | STACK
24 1R POINT “H,0 fpm FLO# FLOW AP PRISS,
: ' cfm sc_fm Lo B2 Qi "520 .
dios | 8zl 98 e N N E ) CORPE-F PN
L2 = ! o, 35 . leog | azo
JL08 ) gstt 45 5-‘; e
S e 3, S
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£ j//_,; ;(' 6[]5-7 8.95 o.5h
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Ly
N
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9
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by

3
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N
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Ny
~

SS,a. 1 s201 /4/0

52,0 | SE€3 | /.25
e

i ) SRo | 543 (L2
- SZ&ET | svo |08
- E7 g 55 1a. 88
N 7= | 7m _
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VALENTINE, F.isHEh & TOMLINSON

HI-VOL PARTACiLAT I DATA SHEET

cuimr EL AR Mﬁ’ S ECowEL A S
LOCATION_ D0 72tk Ofgbco
B-~22-72
OPERATOR/S z\j/:;c‘ QLA - //f?a PrEL STEMS
. iy -

B = B s fes

DATE

RUY ¢

FILTER #

NGZZLE SIZ

#1502 ’Z%

ATACK AREA

Y.

78

WB

7é

2,187

~7.505, PRE3S,

50,2/

IN. g

procESS TveE Crrdsn Miec il G

TIMZ

lm =
2% HR F . @F ININT "k, 0

15 89 1 9¢

13:6% ‘ICf .
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