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Section 5.16
Reference #10

= EVALUATOR e

METHOD S:

SECONDARY EMISSIONS TEST REPORT EVALUATION

EVALUATION DATE 7/{/7&

STATE: /Y FACILITY: Mhone Poctone L)Y e TEST DATE: ﬂ_@v
PROCESS(ES) TESTED: TP Y. ro

5/7/20

Id
/rl-vq Pd Ae (-'—ff' '-/’/ r',yt'/var ’r/("/v/{f/'

SAMPLING DURATION s 2

must have at least 3 runs, each 2 1 hour
duration, wWwith samplting 2 2 inutes at each
traverse point, and total samoling volume 2 30 dscf

roa ] D) et -

PRODUCTION RATE

'S process or production rate during
testing representative of normal rates

|

SAMPLING TEMPERATURE

both probe snd filter must be maintained at

2z

248 ¢ 25°F or other temperature specified in NSPS

BACK-HALF
if any, what method wWas used to
catch and recover condensible matter

L/'7 - ‘-/ﬂf;"

T

7

EQUIPMENT were a borosilicate gtass probe z
CONTROL DEVICE(S) z T e e,
are gevices dgescribed, and trle_i_f__e_f_fici_____e_@lg; given
X4
CALIBRATION were botn pre- and
post-test calibrations performed for }
meter box —
METHOD 1 J
are calculations accurate, and is figure provided 3
pitot tube —_
METHODS 2.3 l temperature sensor _z
are gata and calculations included for
Gas velocity, cyclonic flow, and moiecutar
weight determination, and is source of 7
barometric pressure noted nozzle (3 ¢, —_
METHOD 4 3 LEAK CHECKS botp pre- and post-test -
are data and calculations included for
moisture content determination, and is
moisture content realistic [ < saturation )
J
P r BLANKS were filter and reagent blanks =
j/' Z (/‘7 2 ~ ”( anslyzed, and were any problems addressed
FIELD DATA is field data on standard __)
forms, and does raw data correspond with printout ?

BOILER TESTS

calculation of Fy from Orsat accurate

4

SAMPLE PREP

filter desiccation and tare weights documented

ISOKINETICS within 100£10% for ail runs

3



= EVALUATOR (e

METHOD S:
STATE: 4/v

EVALUATION DATE 7/3,Az

SECONDARY EMISSIONS TEST REPORT EVALUATION

FACILITY: Ahowe -Atone &7

TEST DATE: J/fro/ 7€

PROCESS(ES)TESTED: ¥ Jc- /2.4

fpj’; q( (4;, ¢ o.// Cr Lo F}F/‘”Zr

SAMPLING DURATION - 7
mUst have at least 3 rums, each 2 1 hour

duration, with sampling 2 2+«Mminutes at each
traverse point, and total sampling votume 2 .30 dscf

PRODUCTION RATE 7

'S process or production rate during
testing representative of normal rates

CONTROL DEVICE(S) Z

are gdevices described, and their eif_i_c_i_e_n_g_ei given
Ao

METHOD 1 J

are calculations accurate, ana is figure providea

METHODS 2.3 5
are Qata and calculations included for -
gas velocity, cyclonic flow, and molecular

weight determination, and is source of

t arometric pressure noted

METHOD 4 3

are data and calcuiations inciuded for
moisture content determination, and is

moisture content realistic [ < saturation ) \‘
. 0~
QK 7o 2 U@ 2

FIELD DATA is field data on standard 7

forms, and does raw data correspond with printouT

BOILER TESTS Ath

calculation of F, from Orsat sccurate

SAMPLING TEMPERATURE 3

both probe and filter must be maintained at
248 ¢+ 25°F or other temperature specified in NSPS

BACK-HALF J
if any, what method was used to
catch and recover condensible matter

Wy - Ao

EQUIPMENT were a borosilicate glass probe 2
liner and a glass fiber filter used

CALIBRATION were both pre- and

post-test calibrations performed for ?
meter box .
pitot tube __Z

I

temperature sensor

nozzlie (3 &) —_—

LEAK CHECKS both pre- and post-test J

BLANKS were filter and resgent blanks
analyzed, and were any problems addressed

SAMPLE PREP 7

filter desiccation and tare weights documented

ISOKINETICS within 100£10% for atl rune  _7
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"™ EVALUATOR (o#c

METHOD S:
STATE: &Y

EVALUATION DATE Z/{}//;Z

SECONDARY EMISSIONS TEST REPORT EVALUATION

FACILITY: Monr. At b7 TEST DATE: 5 /20

PROCESS(ES)TESTED: J 4 -,

/fvu st _ca /(’.‘/v(/ «//(yp/’,( ,‘:lf/
;7

SAMPLING DURATION J
must have at least 3 runs, each 2 ‘r/hour
duration, with samoting 2 {mmutes at each
traverse point, and total sampling volume ;}B dscf

PRODUCTION RATE 7

1S process or proguction rate during
testing representative of normal rates

CONTROL DEVICE(S) <

are cevices describea, and their efficiencies given
Y

METHOD 1 3

are calculations accurate, and is figure proviocea

METHODS 2.3 3

ire cata ang calculations inctuded for
gas veiocity, cyclonic flow, and molecular
weilght determination, and is source of
barometric pressure noted

METHOD 4 3

are data and calculations inctuded for
moisture content determination, and is
moisture content realistic [ < saturation ]

FIELD DATA is field data on standerd 7

forms, and does raw data correspond with printo;t—

BOILER TESTS 4éé£

catculation of f, from Orsat accurate

SAMPLING TEMPERATURE

both prope and filter must be maintained at

7

248 ¢ 25°F or other temperature specified in NSPS

BACK-HALF
if any, what method was used to
catch and recover condensible matter

w7 47

EQUIPMENT were a borosilicate gtass probe
liner and a glass fiber filter used

J

CALIBRATION were both pre- and

post-test calibrations performed for

meter box
pitot tube _Z
temperature sensor J

nozzle (3 &)

LEAK CHECKS botn pre- and post-test

BLANKS were filter and reagent blanks
analyzed, and were any probiems addressed

SAMPLE PREP

filter desiccation and tare weights documented

3

ISOKINETICS within 100210% for all runs

Z



AE"™  CVALUATOR Cme

METHOD 5:
STATE: &Y

FACILITY: Mone - Aotone (/Y

EVALUATION DATE 7/7/?:

SECONDARY EMISSIONS TEST REPORT EVALUATION

TEST DATE: S /72 /%®

PROCESS(ES)TESTED: JS &) -/2

/’4/ ‘ff//yd‘WV/(‘yc (2T fat// h//_@/ﬂ/(r cydent 0//”4//#4%

SAMPLING DURATION - J
must have at teast 3 runs, each 2 ) hour

duration, with sampling 2 2+ minutes at each
{raverse point, and total sampling volume z.}Q dscf

PRODUCTION RATE 3

1S process or production rate during
testing representative of normal rates

CONTROL DEVICE(S) K

are devices described, and their e_f_f_i__c_iﬂgi_e\s given
”l o

METHOD 1 J

are calcutations accurate, and is figure provided

METHODS 2.3 3

are cata ana calculations 'ncluded for
gas veiocity, cyclonic flow, and motecular
weignt determination, and is source of
barometric pressure noted

METHOD 4 3

are data and calculations inctuded for
moisture content determination, and is
moisture content realistic [ < saturation )

FIELD DATA is tield dats on standara  _J.

forms, and does raw data correspond with printout

BOILER TESTS 47/@

calculation of Fy from Orsat accurate

SAMPLING TEMPERATURE 7

both probe and filter must be maintained at
248 ¢ 25°F or other temperature specified in NSPS

BACK-HALF 7
if any, what method was used to
catch and recover condensible matter

H D - )7

EQUIPMENT were a borosilicate glass probe _Z
liner ana a glass fiber filter used

CALIBRATION were both pre- and

post-test calibrations performed for }
meter box 2
pitot tube _7_

|

temperature sensor

nozzle (3 #) _3
LEAK CHECKS both pre- and post-test 2
BLANKS s riser we omenc o 2
SAMPLE PREP 3

filter desiccation and tare weights documented

ISOKINETICS within 100£10% for atl runs  _J.



RHONE-POLUENC WYOMING CO.
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MEMORANDUN

TO: RHOMNE-FOULEMT COMFLIANCE FILE
THROUGH: BERNIE DAILEY, EMGINEERING SUPERVYIZOR
FROM: DaN OLSON, COMPLIANCE OFFICER

DATE: JUNE 11, 1990

SUBRJECT: mAﬁ*ICdLATE STACK TESTS OGN SOURCES 48C-10, 48C0-104, SES-10 ANMD
SES-12 COMDUCTED THE WEEK OF HMay 7, L1990

The subject stiack test report was recsived by the Division on far 21,
1990. The tests were performed by TRC Environasntal Consultants of

G n
Englewood, Colorado during the week of May 7. [7940.
The test report was revisgwed for consisten
referenca2 Methods (-3 for pariiculate. Fo h

r &
serias the placement and number of saq =z covrractly fallouwed the
guidelines. Test procedures appear to have bezen followed corrsctiy in each
casa,
The raw test data included wit
analvzed Tor comparison with the res
calculations on an individusl basis hguever, ¥
test on source 45C-10 the test data 2 o] tad water
36%.2 ml while TRC uwtilized a value of I03.2 in their calroulatic
enouai of a difference to boost the tested average over the allo
TRC calculations. I placed a call i TRC on June 11, 1999 and =o
Kurt Farker asking for verification of the correct wvalue of coll
for this test. He ret ed my call leaier in the davy and indicate
correct valus i.
another ¥ oin hat all of the

summary tables X » om3a o and I-4 )} ipce
test average results. Rather than presenting
tests, the TRC computer program averaged on
case. Mr. Parker was alsoc advized of this p
errata would be farthcoming.

The results of the analysis performed by the Division together with
the corrected average resulis obtained by TRC is given in the table below.
These results are for the total particulate catch, including front and back
halves



EMISSION RATES (1b/hr)

SOQURCE ‘ TRC ARD ALLOHARLE
SCRUBBER(48C-10) 33.33 32.29 S2.&
SCRURBER(4SC-124A) 45.33 44.81 dl.4
PRECIPITATOR({SES-10} 21.33 » 21.33 23.1
FRECIPITATOR(3ES-12) 3.89 2.29 12.90

(NOGTE: The AQD resultsz for source 4SC-i2A represent an
average of only two tests sipce field data from the
first test was net included in ocur copy of the report.

SItE, h
TRCzs 1st test results were comparahle to the other
two however zo the threse fest average should os alsa.:

indicate that all sources tz2sted a

The results of this analysis 2 re in
compliance with applicable particulate limits. However, scurce S5C-10 1=
very marginal in performance. Rhone-Foulenc has indicated that they susnect
an inadequate spray distribution on this unit and that they are
inpvestigating this possibility. I would suggest that this source because ofF
its marginal operaticn should be subieciad to an additicnal test after the

company ‘s evaluation of this possible problem.

ccr Lee Gribovics



Data Sheet . S/

AT

29.92 in Hg

Pstd =
Tstd = S30° R
| : Test 1 Test 2 Test 3
barometric pressure at site (in Hg) ,?” 05/ 2%05/ 20 7
= absolute stack gas pressure (in Hg)  2Y%44 ' %092 ,2‘/,_063
= absolute average stack gas temp. (OR) ‘/f 9 6/577 6155/ .

absolute average dry gas meter temp. (OR) fjﬂ_z $3¢.¢ ﬂ?.g

-

total volume of water collected (ml) | Y26.2 m %5 2
volume of gas through dry gas meter (ft3) f{,iz Howl 3972/
average pressure drop across orifice (in H,0) /,995’1/ ﬁ 2723 0,97/

pitot tube coefficient M M M
average velocity head of stack gas (in H;0) Q.91€7  4,36% O 20y

cross-sectional area of stack (ft2) @L_é_g_ C262 £ta2
FRINT C 01l O296) ~0.26645
total amount of particulate collected (g) . 412207 @3036¢ 2.222<
total sampling time (min.) {o- &7 &0
cross-sectional area of nozzle (ft2) 0,0407‘/‘ 7 -_—

(FAD

Orsat Anz=lysis

Y
7]
ot
[
:-‘R-l
ct
[y )
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o
n
rt
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% CO;
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FERR



3250823398328
¥

¥ SQOURCE:

* TEETED RY:

* DATE TESTED
« ORSERVED RY:

¥ EVALUATED R

"

CERXEEKERRKKEKRK

AMRIENT FRES
ARS, STACK G
ABS. AVE. 8T
ARS. AVE. DG
TOT. voL.
yoL. THRU DG
AVE. DEL F A
PITOT TURE C
AVE. VEL. HE
STD VOL. 3aAH
H20 YAFOR IN
MOL. WT. WET
MOL. WT. DRY
VEL. STACK &
FLOW RATE, D
CONCENTRATIO
CONCENTRATIC
EMISSION RAT
% [SOKINETIC

STACK TEST CALCULATIONS

#*#************X***k****#******************###********X*******
RHONE~FOULENC, SCRURERER 4SC-10 (FRONT HALF)

SHITH & HAWLEY
TRC

t 05/09/90
LEE GRIROVICZ
Y: DAN OLSOM

£33 3322232200372 e O LI eLERE LI T EEITIELEISE LSS S LY

TEST #1 TEST #=2 TEST 43
SURE (in Hg} 2.40%E+01 2.4 2.8078+01
AS FRESSURE (in Hg: 2.404E+01 2.4 2.4046E+01
ACK GAS TEMF (¥R) 6. 134E+02 4.1 4. 15BE+OR
M TEMF (%R} 3.308BE+G2 3.34 3.374E+02
20 COLLECTED {(ml} 4, 262E+02 3.6 <
mo(ft3) 4.393E+C1 3.3 3
CROSS ORIFICE (in HEZM 1.993E+00 1.2 ?
OEFFICIENT 8.400E-01 8.4 8
AD OF STACK 5AS (in HZD) 4.15%9E-01 3.6 H 3.208
FLED (scTt) 3.6FIE+0L 3.07 1 2.73
GAS @STR (F13) 2.006E+01 1.7 sl 1.738
{1b/1lb mole} 2.33BE+01 2 71 Z.51¢
{1b/1b mcle) 2.970E+GY 2.5 11 2.755
AS (fps) 2.737E+01 CLAEIE+0L Lad2f
RY @ STP (scTm) 3. 074E+049 4,4108+054 3.758
N (gr/sct} 1.105E-01 1.489E-01L 1.491E-01
N (1b/scf) 1.578E-05 2.128E-25 :,f“ -05
E {1b/hr; 4. 824E+1 J.42%E+01 4., 704E+01
1.030E+02 FL.501E+01 04Lh+dL

ﬁ" 50, fz‘s/m.



STACK TEST CALCULATIONS
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SCURCE:

TESTED RY: SMITH % HAWLEY
TRC

DATE TESTED: 0Q5/09/90

OBSERVED RY: LEE GRIBOVICZ

EVALUATED RY: DAN OLSON

AMBIENT FRESSURE
ARS.
ARS. AVE.
ARS. AVE. DGM TERMF (%R

TOT. VOL. H20 COLLEGTED {(al)
YOl . THRU DG (F13)

AVE. DEL & aCRQOSS HFIr CE
PITOT TURE COEFFICIE

AVE.
STD VOL. SAMFLED (=ct)

H20 VAFOR I[N GAS 287TF (F13%
MOL. WT. WET {ih/1lh mole:l
WT. DRY {1b/1b mole:
VEL . STACK GAE (fps:
FLOW RATE, DRY @ STF {(zctm)
COMCENTRATION (qr/sct:
CONCENMTRATION
EMISSION RATE
% ISOKINETIC

{in Hg}

‘1

C Y b Fm ey
LalsS ST

(1hAhr:

iz PPN G0 20X

{in

VEL. HEAD OF HTPL& GAg ¢

STACK GAS #RESSURE (in Hg
STACK GAS TEMP (xR}

HZ0}

TEST #1

2.405E+01
2.404E+01
4. 154E+02
5.308E+02
4.242E+02
4,593E+01
1. 295E+00
3.400E-01
4,139E-01
3.493E+0L
2.0D4E+01
2.558E+01
2.970E+01
2.?87E+01

5.094E+04

188E-901
1.:1:5 05
4.924E+01
1.03CE+02

RHONE-FOULENC, SCRUREBER 4SC-10 (TOTAL)

TEST #2

2.405E+01
Z.404E+C1
6. 137E+QZ
3. 344E+02
3.692E+0F

AR RO KOO RO R RO Rk

TEST #3

2.407E+01
2.404E+01
4.138E+02
3.374E+02
3.A9ZE+02

9%, 36

3.871E+01 3.472E+01
1.278E+00 ?.871E-01
2.400E-01 3.400E-01
3.440E-01 L2N8E-01
3.072E+G1 2.’52E+01
1.738E+01 1.738E+01
2. 837E+01 2.310E+01
2. F5BE+0L 2.7%9E+01
2. AZ3E+CL 2. J26E+0L
4,410E+04 3." ”E+04
1.5258E-01 1.353E-01
2.177E-035 2.2 22E-03
3.740E401 3, 302E+01
7.901E+01 1.042E+02

IMG W

29.57 = 4oz

o 77 = w2
-7

»n

/0, Q0% pvg

v
—




<ol YSL-124
Tl

Data Sheet

29.92 in Hg

Pstd = .

Tstd = 5300 R D2 g

| p':\st 1 Test 2 Test3
Ppo, = barometric pressure at site (in Hg) 7l_ ,_?_g.ﬁ ' _g_f_.gg
Ps = absolute stack gas pressure (in Hg) 23 63/ 23.5( /
Ts = absolute average stack gas temp. (OR) L e2l9 c22.v
Tm = absolute average dry gas meter temp. (OR) \\ SY..y sge. 7
Vic = total volume of water collected (ml) . } Y59  ws%l
Vn = volume of gas through dry gas meter (ft3) / My 2905¢
AH = average pressure drop across orifice (in H,0) 7 /il ZQ A/_?!
Cp = pitot tube coefficient \ o.5v o0.§5Y

(V&P) ,ye= average velocity head of stack gas (in H»0) %_ 06293 0:62{(

As = cross-sectional area of stack (ft2) 3 372 2%2.2¢
My = total amouEteog :)’aI'LlCUlaLE collected (g) __L 2_:322 \2_'_22_‘73
il = total sampling time (min.) éﬂ, 7] _6_49
Ay = cross-sectional area of nozzle (ft2) 0 00¢ 9‘/63 —tr

{7 7

Test 2 Test 3
€0 6.6
$ 0 ny /2.0
$ O 00 4.6
5 N £2.2 R4

(pass>



STACK TEEST CALCULATIONS
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~

SOURCE: RHONE-POULENC, SCRUBRER 4SC-12A (FRONT HALF)

TESTED ERY: SHITH & HAWLEY
' TRC

DATE TESTED: 05/10/%0

- OBSERVED RY: LEE GRIROVICZ

EVALUATED BEY: DAN DLSON

RRKAEKXRR ROk ook ook oo o R R oo ook

AMBIENT PRESSURE (in Hg)

ABS. STACK GAS PRESSURE (in Haq:
ABS. AVE. 5TACK GAS TEMP (%R}

ARS. AVE. DGNM TEHMF (%R}

TOT. vOL. H20 COLLECTED (ml)

VOL. THRU DGH {F13)

AVE. DEL P ACROSS ORIFICE (in H20}
PITOT TURE COEFFICIENT

AVE. VEL. HEAD OF STACK GAS {in HZDQ)
8TD walL. SAMFPLED (sct)

HZ0 VAPOR IN GAS aSTP (ft3)

MOL. WT. WET (1b/1lb mele)

MOL. WT. DRY.{i5/1b mole)

VEL. STACYK [AE (fns)

FLOW RATE. DRY @ STP (chm)
CONCENTRATION {griscT
CONCENTRATION (lbssc ?‘

EMISSION RATE {(lb/hr:

. ISOKIMETIC

[V = A |

ECRN ST SV WIS SR 5 B S ) I'.c-l Cl‘~ 0o

[y

TEST #1

L219E+G2
448E+02
» AFDE+O2
«P52E+01
- 180E+02
L400E-01
- 293E-01
L023E+01
«161E+01
LA47E+01
L PA3E+CY
557401
«S02E+04
SQFCE-GY
(PSSE-05
«S61E+0L
LOZIE+OZ

TEST #2

1

464E+01
.244E+G1
LS42E+G1
. 374E+Q4
11PE-Q1
Q27E-05
Y7AE+Q1
14E+Q7

OD’
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STACK TEST CALCULATIOHS

KERRXKRR KRR R RO ROk kR Rk Rk ook
kS

S

SOURCE: RHONE-POULENC, SCRUBBER 45C-12A (TOTAL)

TESTED RY: SHMITH & HAWLEY
TRC

DATE TESTED: 035/10/%90
OBSERVED RY: LEE GRIBOVICZ

EVALUATED RY: DAN OLSON

LS ST o T I LS LS

i3 2208293423220 258¢0 0320035238328tV ILI SO L LT IR S SR

TEST #i TEST &2

AMBIENT FRESSURE (in Hg)

ARS. STACK GAS PRESSURE (in Hg)
ABS. AVE. STACK GAS TEMF (%R)
ARS. AVE. DGHM TEMP (%R)

coOZE+D1 2.344E+01
L SG3E+01 2.3463E+01
217E+02 &L Z24E+0T
L458E+02 3.827E+02

(PSR S LR v U 08 N ]
-

TOT. VvOL. HZ20 COLLECTED (ml) L3P0E+02 4.351E+02
YOL. THRU DGHM (Tt3) L7IZE+01 3.90%E+01
AVE. DEL P ACROSS ORIFICE (in H20} 1.180E+00 1.175E+00
PITOT TURE COEFFICIENT 2.400E-01 8.400E-01
AVE. VEL. HEAD OF STACK GAS (in HZ0) £.293E-01 4.253E-01
STD VYOL., SAMFLED (=ct) 3.023E+01 2.940E+01
H20 YAFOR IN GAS @STF (ft3I) Z.161E+01 2.142E+01
MOL. WT. WET (1b/1b mole) 2.467E+01 2.444E+01
MOL. WT. DRY (1b/1b mole} 2.943E+01 2.944E+01
VEL. STACK BAS {fps: 4,46467E+01 G.A4ZE+QL
FLOW RATE, DRY @ STFP (scTm) 2.502E+04 2.574E+04
CONCENTRATIONM (gr/sct) 2.097E-01 2.123E-01
CONCENTRATION (lb/sctf) 2.994E-05 3.032E-0%
EMISSION RATE (1b/hr) 4,677E401 4,684E+01
% ISOKINETIC L O28E+GE 1.014E+02

/6
2 b ‘att
(OW/, }fimﬂ )(%”7( %p%&%{/%’) g ’ Swl%ﬂ
W67 = g 5% | |
%97 = (4 176

66, 7767
W




Data Sheet ] . {////70 Z ‘/Ff;

Pstd
Tstd

Orsat Anzlysis

29.92 in Hg
530° R

Test 1 Test 2 Test 3

2384 2250 297
absolute stack gas pressure (in Hg) 23524 ,23_9'& M
absolute average stack gas temp. (OR) zﬂ._s_( m _&}

absolute average dry gas meter temp. (R)  $0%Y <7¢/) S24, j
total volume c';f water collected (ml) | 231, s 25 t/ 24, Z‘
volume of gas through dry gas meter (ft3) /2 37L9% 920
average pressure drcp across orifice (in H,0) /,ZL( A /52& L_w
pitot tube coefficient oY 9.8y ., 4
average velocity head of stack gas (in H,0) 0, 6/63 9.c169 qrLi3 7
cross-sectional arez of stack (ft2) 64 Y5 g2 v 62, ¥9

QU‘J“. /1, ' » . ~di076
total amount ff part{é—ala(te collected (g) . 2002_{ m _z‘_a_d;_'z%

be.0 £1.¢ £7.¢

cross-sectional area of nozzle (ft2) 0000497269 ——>

barometric pressure at site (in Hg)

total sampling time (min.)

M ¥ ass)

_ — T ey
10 fron B 77—

Test 1 Test 2

o
4]
n
ct
w

% CO; 98 g2 JY_
1 0 2¢ a9k 2’
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STACK TEST CALCULATIONS
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STACK TEST CALCULATIONS
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STACK TEST CALCULATIONS
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STACK TEST CALCULATICGNS
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@ RHONE-POULENC

P.0. BOX 513
GREEN RIVER, WY 82935
TEL: (307) 875-2600 T

May 25, 1990

RHONE-POULENC OF WYOMING CO. ’b
7Aa”

Mr. Lee Gribovicz, District Engineer
Air Quality Division

Department of Environmental Quality
210 Lincoln Street

Lander, Wyoming 82520

Dear Lee:

Enclosed are the results of emissions' tests performed by TRC on
4SC-10, 4SC-12A, 5ES-10 and 5ES-12. As I reported to you in our
phone conversation of 5/25/90, the average emissions from 4SC-10
were approximately one pound over the permitted level. The test
results show a change in air flow from about 114,000 DSCFM to
88,000 DSCFM during the three tests. Nothing in the collected
control room data indicates this could have happened, so we feel
the test results are somewhat suspect; however, we have cut
production in Unit 4 Dissolvers from 128 TPH to no more than 120
TPH in an effort to stay in compliance with permitted allowables.

An internal inspection of 4SC-10 showed a possibility that the
spray distribution pattern was not adequate. We may further
evaluate this possibility next week. I will keep vou posted on
this matter, and will also inform you of dates for retesting
emission rates.

As I reported to you, opacity values did not correlate well with
tested emission rates. If you have any information regarding
opacity/emission relationship, or why correlation between these
two parameters was so poor, we would like to receive it.

If you have any questions regarding this information, please
contact me.

Ronald X. Smit
Environmental Services

Supervisor o~ ~=ﬁ“[g57\.

i {F&fﬁ§~* ““_~£i;:§{3

A “—j\%
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PARTICULATE EMISSION COMPLIANCE PROGRAM
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1.0 INTRODUCTION

The Rhone-Poulenc of Wyoming Co. operates a trona mining and processing facility is located in
southwestern Wyoming near Green River, Wyoming. The facility is required by Wyoming Department of
Environmental Quality (WDEQ) to demonstrate particulate emission compliance for selected control
equipment. Particulate emissions from the following control equipment was evaluated during this
compliance program:

45C-10 Scrubber Unit 4
48C-124 Scrubber Unit 4
SES-10 Precipitator Unit 5
SES-12 Precipitator Unit 5

TRC Environmental Consultants, Inc. was retained by the Rhone-Poulenc of Wyoming Co., to
provide the required particulate compliance program for the four (4) sources. The test program was
conducted during the week of May 7, 1990 by the Environmental Measurements Division of the TRC
Englewood, Colorado office. Coordination of the test effort and collection of the process data was provided
by Mr. Ron Smith and Mr. John Hawley of the Rhone-Poulenc of Wyoming Co., facility. Observing the

field test methods and procedures was Mr. Lee Gribovicz, District Air Quality Engineer representing
Wyoming DEQ.

Testing was performed following established procedures of the Quality Assurance Handbook for Air
Pollution Measurement Systems, Volume III, Stationary Source Specific Methods, EPA-600/4-77-027B,
August 1977, Code of Federal Register, Title 40 part 60 Appendix A, and the Wyoming Department of
Environmental Quality Source Testing Manual.

TC
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20 SUMMARY OF RESULTS

The Rhone-Poulenc of Wyoming Co. facility test program encompassed the field effort for
determination of particulate pollutant emission compliance from four separate sources. The following
section presents a summary of the overall average compliance test results for each unit and a comparison
of the to the permitted emission limits established for the facility. Proceeding sections in this report detail
individual Reference Method test results for each unit, the specific test procedures and test methodology,
instrumentation utilized in the field effort, and quality assurance. Corresponding calculational summaries,
laboratory data, process data, and raw field data are provided in the appendix of this report.

The emission test program was conducted to independently evaluate particulate measurements from
the individual exhaust stacks of Unit 4 scrubbers (4SC-10 and 4SC-12A) and the Unit 5 electrostatic
precipitators ((SES-10 and SES-12). An overall summary of the test results from each source is provided
in Table 2-1 below. Average mass pollutant emission rates in pounds per hour (Ibs/hr) are presented for
each source. In addition, Figure 2-1 provides a graphic illustration of the comparison of particulate
emission levels to the permitted levels.

Table 2-1
Measured Permitted
Source Flow Rate Temperature Emissions Emissions
(DSCFM) (F) (s/hr) (%bs/hr)
45C-10 107,140 155.5 53.41 50.0
4SC-124 25,488 160.8 45.33 50.0
5SES-10 68,375 390.4 20.68 23.0
SES-12 26,160 241.2 3.34 12.0
Figure 2-1

RHONE—POULENC

Summary of Actual versus Permitted Emissions (1bs/hr)
- 60

50

40

30

20

10

0
4SC-10 45C-12A 5ES-10 5ES—12
. Average Test Result Permit Level

T*C



e

3.0 DISCUSSION OF RESULTS

The following section provides a general discussion of the individual test results obtained during
the particulate compliance test program for each source. Detailed descriptions of the Reference Method
test procedures and the laboratory analyses provided for the program is provided in Section 5.0 of this
report. All sample analyses for particulate mass loading, including both front and back half analyses, was
performed in TRC’s Englewood, Colorado laboratory on May 13 through 15, 1990.

3.1 Scrubber Particulate Tests

Emission testing for particulate was completed for the Unit 4 scrubbers between May 9, 1990 and
May 10, 1990. Tests for the scrubber associated with the dissolver section (4SC-10) were designated 4SE10-
2 through 4SE10-4 and conducted on May 9, 1990. Tests for the scrubber associated with the evaporator
section (4SC-12A) were designated 4SE12A-1 through 4SE12A-3 and were conducted on May 10, 1990.
PArticulate tests for each source were comprised of Reference Method S procedure consisting of collecting
three independent samples. The total extraction time for each test was sixty (60) minutes utilizing two ports
at the sampling location.

3.1.1 Scrubber 4SC-10

Four particulate tests were initiated for this unit. Test 4SE10-1 was voided due to process down
time fifteen minutes in the test sequence. Due to insufficient sample time, the test was not recovered and
analyzed. The particulate emission test for the following triplicate test series revealed variation in the
calculated particulate levels. The calculated particulate emissions ranged from 49.24 (Test 4SE10-2) to 57.58
lbs/hr (4SE10-3). Immediately after sampling was completed, field personnel investigated the condition of
the sample train. The glass fibre filter indicated slight discoloration and the initial impinger of the
condensate train was found to be cloudy.

During the sampling program for this source, it was evident that the wind played a significant role
in the velocity measurements collected during the sampling traverse. This was evident during the second
and third tests of the triplicate series. Twenty-four total (12 on each port) points were used to assist in
reducing the relative flow measurement error influenced by the wind conditions. As indicated from the
results, the calculated flow varied from 114,067 DSCFM to 87,877 DSCFM for the first to the third test,
respectively. At the conclusion of each sample run, filters and each probe wash were labeled, sealed and
transported to the TRC laboratory for analysis. Prior to transport from the plant, chain of custody forms
were completed and signed by the test crew.

Table 3-1 presents the results of the triplicate test series for Unit 4 SC-10 particulate emission
results along with specific source parameters collected during the test. Associated with Table 3-1, Figure
3-1 provides an illustration of the triplicate test results for the source. The overall average particulate
emission for the source was determined to be 53.41 pounds per hour.

TRC



Table 3-1

Table 3-1
SUMMARY OF PARTICULATE EMISSIONS

CALCINER KILN SCRUBBER EXHAUST : 45C-10

RHONE-POULENK COMPANY

GREEN RIVER, WYOMING

TEST NO. 4SE10-2 4SE10-3 4SE104

DATE 05-09-90 05-09-90 05-09-90

TIME (HRS) 1410-1513 1601-1705 1734-1838 AVERAGE
SAMPLE CONDITIONS

SAMPLE TIME (MIN) 60 60 60 60
VOLUME (DSCF) 36.94 30.72 27.51 '33.83
NONCONDENSIBLE PARTICULATE (mg) 264.6 296.7 266.0 280.7
CONDENSIBLE PARTICULATE (mg) 5.6 6.9 11.5 6.3
TOTAL PARTICULATE (mg) 270.2 303.6 277.5 286.9
SOURCE CONDITIONS

FLOWRATE (ACFM) 114,067 100,212 87,877 107,140
FLOWRATE (DSCFM) 50,886 44,048 39,849 47,467
STACK TEMPERATURE (F) 155.4 155.7 155.8 155.5
ISOKINETICS (%) 103.09 99.06 98.07 101.1
MOISTURE (%) 35.26 36.19 34.22 35.7
OXYGEN (%) 10.4 9.8 10.2 10.1
CARBON DIOXIDE (%) 8.0 74 7.4 7.7
NITROGEN (%) 81.6 82.8 82.4 82.2
TOTAL PARTICULATE EMISSIONS

CONCENTRATION (GRAINS/DSCF) 1.13E-01 1.53E-01 1.56E-01 1.33E-01
CONCENTRATION (LBS/DSCF) 1.61E05 2.18E05 2.22E-05 1.90E-05
NONCONDENSIBLE EMISSIONS (LBS/HR) 48.22 56.27 50.96 52.25
CONDENSIBLE EMISSIONS (LBS/HR) 1.02 1.31 2.20 1.16
TOTAL EMISSIONS (LBS/HR) 49.24 57.58 53.16 53.41
TOTAL EMISSIONS (TONS/YR) 215.67 252.20 232.86 233.94
4
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Figure 31
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3.1.2 Scrubber 4SC-12A

The particulate emission test results for this source indicated minimal variation in the calculated
particulate emission results. The overall average for the triplicate test series was calculated at 45.33 pounds
per hour. Variation between the triplicate tests were found from 44.33 (4SE12A-1 and 4SE12A-2) and 45.4
pounds per hour for the third test 4SE12A-3. Table 3-2 presents the particulate emission test results along
with specific process parameters collected during the test series. In addition, Figure 3-1 provides an
illustration of the triplicate test results for the source.

At the conclusion of each sample run, filters and each probe wash were examined then transferred
to labeled containers for transport to the TRC Englewood, Colorado laboratory for analysis. The glass fibre
filters from the test series was found to have a slight discoloration with a corresponding cloudy first
impinger of the condenser assembly.

3.2 Precipitator Particulate Tests

Emission testing for particulate was completed for the Unit 5 electrostatic precipitators between
May 11, 1990 and May 12, 1990. Tests for the precipitator associated with the dissolver section (SES-10)
were designated SSE10-1 through 4SE10-3 and conducted on May 11, 1990. Tests for the scrubber
associated with the evaporator section (SES-12) were designated SES12-1 through SES12-3 and were
conducted on May 12, 1990. Particulate tests for each source were followed that of the previous scrubber
series using Reference Method 5 procedures consisting of collecting three independent samples. The total
extraction time for each test was sixty (60) minutes utilizing two ports at the sampling location.

3.2.1 Precipitator SES-10

Particulate emission testing was accomplished at the Unit 5 ESP during normal operations between
the period of 0754 through 1208 on May 11, 1990. No process upsets were experienced throughout the test
series. The results of the particulate emissions were variable for the triplicate series. The test results varied
from 18.58 Ibs/hr for the second test (SES10-2) to 23.21 Ibs/hr for the third test (SES10-3).

Table 3-3 presents the calculated particulate emission results for the triplicate tests performed at
Dissolver section precipitator. Test parameters collected in conjunction with the particulate test are
included with the resultant concentrations and emissions. Figure 3-2a provide a graphic illustration of the

particulate test results this precipitator source. The average particulate emission for this source was
determined to be 20.68 pounds per hour.
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Table 3-2

Table 3-2

SUMMARY OF PARTICULATE EMISSIONS

DRIER KILN SCRUBBER EXHAUST - 4SC-12A

RHONE-POULENK COMPANY

GREEN RIVER, WYOMING

TEST NO. 4SE12A-1 4SE12A-2 4SE12A-3

DATE 05-10-90 05-10-90 05-10-90

TIME (HRS) 1117-1221 1250-1352 1105-1208 AVERAGE
SAMPLE CONDITIONS

SAMPLE TIME (MIN) 60 60 60 60
VOLUME (DSCF) 31.04 30.23 29.60 30.64
NONCONDENSIBLE PARTICULATE (mg) 404.7 409.7 406.7 407.2
CONDENSIBLE PARTICULATE (mg) 8.0 14 0.7 4.7
TOTAL PARTICULATE (mg) 412.7 - 411.1 407.4 411.9
SOURCE CONDITIONS

FLOWRATE (ACFM) 63,464 64,549 64,198 64,007
FLOWRATE (DSCFM) 25,772 25,203 24,934 25,488
STACK TEMPERATURE (F) 159.3 161.9 162.4 160.8
ISOKINETICS (%) 102.98 102.56 101.49 102.8
MOISTURE (%) 39.88 41.75 42.05 40.3
OXYGEN (%) 12 11.8 12.0 11.9
CARBON DIOXIDE (%) 6.2 6.0 6.0 6.1
NITROGEN (%) 81.8 82.2 82 32.0
TOTAL PARTICULATE EMISSIONS

CONCENTRATION (GRAINS/DSCF) 2.05E-01 2.10E-01 2.12E-01 2.08E-01
CONCENTRATION (LBS/DSCF) 2.93E-05 3.00E-05 3.03E-05 2.96E-05
NONCONDENSIBLE EMISSIONS (LBS/HR) 4.45 45.18 45.32 44.381
CONDENSIBLE EMISSIONS (LBS/HR) 0.88 0.15 0.08 0.52
TOTAL EMISSIONS (LBS/HR) 45.33 45.33 45.40 45.33
TOTAL EMISSIONS (TONS/YR) 198.53 198.56 198.85 198.55
7
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Table 3-3

Table 3-3
SUMMARY OF PARTICULATE EMISSIONS
CALCINER KILN PRECIPITATOR - 5ES-10
RHONE-POULENK COMPANY
GREEN RIVER, WYOMING

TEST NO. SES10-1 SES10-2 SES10-3

DATE 05-11-90 05-11-90 05-11-90

TIME (HRS) 0754-0858 0936-1034 1105-1208 AVERAGE
SAMPLE CONDITIONS

SAMPLE TIME (MIN) 60 60 60 &0
VOLUME (DSCF) 32.96 30.51 30.80 31.73
NONCONDENSIBLE PARTICULATE (mg) 80.8 58.5 76.1 69.7
CONDENSIBLE PARTICULATE (mg) 1.8 45 1.8 3.2
TOTAL PARTICULATE (mg) 82.6 63.0 71.9 72.8
SOURCE CONDITIONS

FLOWRATE (ACFM) 193,013 194,112 196,259 193,563
FLOWRATE (DSCFM) 68,742 68,009 69,398 68,375
STACK TEMPERATURE (F) 389.5 391.3 354.3 390.4
ISOKINETICS (%) 104.31 97.58 96.56 100.9
MOISTURE (%) 27.09 28 26.99 27.5
OXYGEN (%) 8.3 9.8 9.2 93
CARBON DIOXIDE (%) 9.8 9.2 9.4 9.5
NITROGEN (%) 814 81 81.4 81.2
TOTAL PARTICULATE EMISSIONS

CONCENTRATION (GRAINS/DSCF) 3.87E02 3.19E-02 3.90E-02 3.53E02
CONCENTRATION (LBS/DSCF) 5.52E-06 4.55E-06 5.58E-06 5.04E-06
NONCONDENSIBLE EMISSIONS (LBS/HR) 22.29 17.25 22.68 15.77
CONDENSIBLE EMISSIONS (LBS/HR) 0.50 1.33 0.54 0.91
TOTAL EMISSIONS (LBS/HR) 2.79 18.58 23.21 20.68
TOTAL EMISSIONS (TONS/YR) 99.80 81.37 101.68 90.59
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322 Precipitator SES-12

Particulate emission testing was conducted at the precipitator associated with the evaporator section
of Unit 5 on May 12, 1990 during normal load operations. No process upsets were experienced throughout
the test series. The triplicate test series revealed variation between the individual tests but demonstrated
overall, reduced particulate emissions from the previous sources. The system emissions varied from 2.89
Ibs/hr for the second test of the series to 5.01 Ib/hr for the final test of the series. Variability was
demonstrated in the measured flow rates for this source with a relative range of 51,875 to 71,293 DSCFM.
The flow rates were found to increase from the beginning to the end of the test series.

Table 3-4 provides the calculated particulate emission results and associated source parameters
collected during the period of 0716 through 1132. Figure 3-2 provides a similar graphic illustration of the
test series for this precipitator. Test parameters collected in conjunction with the particulate test are
included with the tabulated particulate concentrations and emissions.

All filters and probe wash samples collected for this source were labeled and sealed for transport
to the TRC Englewood, Colorado laboratory. Prior to removing the collected samples from the facility,
chain of custody forms were completed and signed by the field test crew.
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Table 34

Table 34
SUMMARY OF PARTICULATE EMISSIONS
DRIER KILN PRECIPITATOR : SES-12
RHONE-POULENK COMPANY
GREEN RIVER, WYOMING

TEST NO. SES12-1 SES12-2 SES12-3

DATE 05-12-90 05-12-90 05-12-90

TIME (HRS) 0716-0818 0904-1006 1030-1132 AVERAGE
SAMPLE CONDITIONS

SAMPLE TIME (MIN) 60 60 60 60
VOLUME (DSCF) 34.48 45.39 47.50 39.93
NONCONDENSIBLE PARTICULATE (mg) 4.2 32.2 47.7 37.20
CONDENSIBLE PARTICULATE (mg) 1.2 1.3 8.9 1.25
TOTAL PARTICULATE (mg) 434 33.5 56.6 38.45
SOQURCE CONDITIONS

FLOWRATE (ACFM) 51,875 69,009 71,293 60,442
FLOWRATE (DSCFM) 22,699 29,620 31,767 26,160
STACK TEMPERATURE (F) 236.8 245.6 245.2 41.2
ISOKINETICS (%) 98.36 99.23 96.84 98.8
MOISTURE (%) 27.06 27.85 24.87 27.5
OXYGEN (%) 9.8 10.0 10.0 9.9
CARBON DIOXIDE (%) 8.4 8.6 3.6 8.5
NITROGEN (%) 81.8 814 31.4 81.6

TOTAL PARTICULATE EMISSIONS

CONCENTRATION (GRAINS/DSCF) 1.94E-02 1.14EQ02 1.84E-02 1.54E-02
CONCENTRATION (LBS/DSCF) 2.78E-06 1.63E-06 2.63E-06 2.20E-06
NONCONDENSIBLE EMISSIONS (LBS/HR) 3.68 2.78 4.22 3.23
CONDENSIBLE EMISSIONS (LBS/HR) 0.10 0.11 0.79 0.11
TOTAL EMISSIONS (LBS/HR) 3.78 2.89 5.01 3.4
TOTAL EMISSIONS (TONS/YR) 16.55 12.67 21.93 14.61
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4.0 PROCESS DESCRIPTIONS

The Rhone-Poulenc Facility Test Program included the evaluation of pollution control equipment
for Unit 4 and Unit 5. The compliance program included the evaluation of particulate pollutant emissions
during representative operations of the Units. This section provides a brief description of the individual
control devices that were evaluated.

4.1 Scrubber 4SC-10

4SC-10 is a venturi scrubber controls the particulate emissions from the dissolver section of Unit
4. The unit is connected to a Kiln (4K-1) with a cyclone (4CY-1) in between. The kiln is used to calcine
trona ore. The scrubber offgas is discharged through a nine foot stack with the sampling ports located at

approximately 1.8 diameters upstream (196.5") and 3.92 diameters downstream (432.5") from the nearest
disturbance.

4.2 Scrubber 4SC-12A

4SC-12A is a venturi scrubber controls the particulate emissions from the evaporator section of Unit
4. The unit is connected to a Kiln (4K-2) with a cyclone (4CY-2) in between. The kiln is used to dry soda
ash. The scrubber offgas is discharged through a sixty five inch (65") stack with the sampling ports located

at approximately 4.7 diameters upstream (306") and 8.9 diameters downstream (582.0") from the nearest
disturbarce.

43 Precipitator SES-10

5ES-12 is an electrostatic precipitator that controls the particulate emissions from the dissolver
section of Unit 5. The unit is connected to a Kiln (SK-1) with a cyclone (5CY-1) in between. The kiln
is used to dry trona ore. The precipitator offgas is discharged through a one hundred and seven inch (107")
stack with the sampling ports located at approximately 0.45 diameters upstream (48") and 3.3 diameters
downstream (353") from the nearest disturbance.

4.4 Precipitator SES-12

SES-12 is an electrostatic precipitator that controls the particulate emissions from the evaporator
section of Unit 5. The unit is connected to a Kiln (5K-2) with a cyclone (5CY-2) in between. The kiln
is used to dry soda ash. The five and one half (5.5°) stack that receives the discharge from the SES-12 also
receives the soda ash dust from a baghouse (SBH-13) from the cooler-classifiers with a cyclone in between

(5CY-4). A portion of this exhaust gas is returned to the front of the Kiln (5K-2) with the remainder being
exhausted to the stack.

1

TRC



i

42 Process Operation During Test(s)

During the particulate testing each unit was operated at representative conditions according to
established operating procedures. Process operations were as continuous and steady as possible.
Appropriate documentation of individual test start and stop times, along with documentation of process
operations, which include pertinent operating conditions, were monitored and collected.

During the test program, plant personnel were designated for specific data collection responsibilities.
In coordination with the particualte sampling conducted by TRC, designated Rhone-Poulenc personnel
collected process data on the unit operation(s) as well as visually measured opacity.

12
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5;0 TEST PROGRAM DESCRIPTION

Particulate emission compliance testing was performed in a manner to assure accurate and reliable
data. All Reference Method tests were performed in triplicate. For purposes of reporting compliance, the
arithmetic mean of the triplicate tests were utilized. In addition to the data reporting requirements, for
purposes of acceptance of the particulate sampling, the isokinetics (normalized extraction rate) was required
to be within ten percent of the expected rate (100% +/- 10%).

The primary methods utilized in this emission test program included the necessary procedures for
determining the pollutant emissions based upon established Reference Methods 1 through 5. The following
section provides a general discussion of the individual methods and test procedures that were incorporated
into this annual compliance test program. Reference Method 1 was performed prior to the unit(s) test
program to assist in qualifying the measurement and traverse locations for the particulate tests.

5.1 Sebcﬁon of Traverse Points

EPA Reference Method 1, "Sample and Velocity Traverses for Stationary Sources," amended June,
1986, was utilized to determine the proper pollutant measurement points at the each test location of the
four units. This was performed by taking the cross-section of the stack (inside diameter), at the
measurement location, and dividing the calculated area into a number of equal areas.

The applicability of this method was to provide the proper number of traverse points for
representative particulate sampling based upon the existing test port locations of the stack. Particulate
sampling and volumetric flow rate measurements (velocity) are optimally performed at the test location that
is at least eight stack diameters downstream and two diameters upstream from any flow disturbance such
as a bend, expansion joint, or elbow. Sampling for RM 5 was provided on two separate traverses from the
two sample ports aligned at ninety degrees to one another.

5.2 Flow Rate Determination

EPA Reference Method 2 "Determination of Stack Gas Velocity and Volumetric Flow rate (Type
S Pitot Tube)," amended June, 1986, was utilized t0 measure and quantify the volumetric flow rate from
each stack measurement location. A stainless steel type-S pitot tube was interconnected to an inclined oil
manometer (differential pressure gauge) with an effective inclined range of 0-1 inch (0.01 resolution) and
a vertical range of 1-10 inches (0.1 resolution).

Differential pressure measurements were taken at the selected traverse point locations (according
to RMI) utilizing this instrument configuration. In addition, simultaneous effluent gas temperature were
measured and recorded with the pressure measurements. The temperature was measured with a type-K
thermocouple attached at the measurement tip of the pitot tube (in the same
measurement plane). The Type-K thermocouple was interconnected to a calibrated digital temperature
indicator providing accurate real time temperature measurements.

13
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53 Molecular Weight Determination

EPA Reference Method 3, "Gas analysis for Carbon Dioxide, Oxygen, Excess Air, and Dry Molecular
Weight,” was provided for this measurement for each test series at the four unit stack outlets. Integrated
gas samples were collected into clean, dry Tedlar bags from a stainless steel probe and a squeeze bulb. The
integrated sample(s) were collected during each test series and subjected to analysis after the completion
of each test.

The analysis was provided by the use of a Hays Republic Orsat Analyzer. The "orsat" is designed
to measure carbon dioxide and oxygen concentrations of collected samples. Carbon monoxide analysis was
not provided from this method as it was estimated the concentrations were well below the acceptable
measurement limits of the analyzer (0.5%).

5.4 Percent Moisture Determination

EPA Reference Method 4 "Determination of Moisture Content in Stack Gases," was utilized and
incorporated into the particulate sample system. The moisture determination procedure, as a "stand alone"
procedure, utilizes a condenser assembly (glass bottle impingers partially immersed in an ice bath),
interconnected in between a heated extraction probe and extraction pump.

The condenser assembly is comprised of four glass bottle impingers set in an ice bath. The first
two interconnected impingers that come into contact with the extracted effluent stream contain a measured
amount (volume) of dejonized water. The third bottle is left empty to "catch" any potential condensate
carryover, and the fourth impinger contains a pre-weighed amount of silica gel to act as the "absolute”
collector of residual condensate and to protect the extraction pump from heavily saturated streams.

A known volume of stack gas (measured by a metering system connected to the extraction pump)
is passed through a heated probe (to eliminate possible condensation) and directed to the condenser
assembly over a selected time period. After the extraction has been completed, the amount of liquid
(condensate) in the first three impingers is measured volumetrically and the net gain is determined. The
fourth impinger net gain is determined gravimetrically. The total condensate gain of the condenser assembly -
is determined and incorporated with the calculated volume of gas that was directed through the system. The
subsequent moisture content is determined from these collected variables.

5.5 Particulate Determination
EPA Reference Method 5 "Determination of Particulate Emissions from Stationary Sources," was

performed to determine actual particulate emission rates of each unit effluent. This method required the
isokinetic extraction of particulate matter from each stack. The extracted particulate was collected on a

14
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glass fiber filter maintained at a controlled temperature range of 248 +/-25 degrees Fahrenheit. The
condensible particulate fraction was collected in the back half of the sample train (unheated). The total
particulate mass, which included the noncondensible (at or above the filtration temperature) and condensible
fractions. The total mass was determined gravimetrically, after the removal of uncombined water.

A Nutech sampling system that incorporated a calibrated stainless steel nozzle, heated stainless steel
probe, heated oven (housing the filter holder and substrate), a condenser assembly (as detailed in RM 4),
and a calibrated extraction system was utilized for RM 5 sampling. The system is designed to operate under
a vacuum for sample collection through all the leak free components of the sample system. The entire
system was "leak checked" before and after each individual test to verify the integrity of all the components
throughout the sample period.

An initial extraction (sampling) rate was determined for the stack conditions based upon preliminary
measurements of temperature, flow rate, pressure, and estimated moisture collected prior to the sampling
program. The sampling rate was calculated from these variables to assist in providing and maintaining
isokinetic sampling throughout the entire test period. At isokinetic conditions, the velocity of the stack gas
entering the nozzle, of the extraction system, is equal to the effluent velocity at the sample point. The
extraction system is designed to provide for a proper manual adjustment of the sample rate when a change
in any of the designated variables that would affect isokinetically have occurred. TRC incorporated the use
of programmable hand-held HP-41CV calculators to provide immediate feedback on parameter changes and
subsequent flow rate adjustments required to maintain isokinetic sampling.

The individual stack flow rates and the selection of the proper sample nozzle dictated the required
sample time. Sampling was provided at equal time intervals along the selected traverse points as determined
by RM1. Based upon the sample location, a minimum of six (6) or twelve (12) points on each traverse
were utilized. The test(s) were conducted for a minimum of 60 minutes.

After the completion of each individual test, the particulate sample was carefully recovered. The
collected sample was comprised of the particulate that had been deposited inside the extraction nozzle,
heated probe, and filter holder, as well as the particulate collected on the filter substrate (designated as the
front half). In addition to the front half collection, the condensible fraction, collected in the impinger train
was retained to determine total particulate collection.

For particulate sample recovery, the filter was removed from its respective sample holder (after
sufficient time had been provided to allow the glass filter holder to cool) with tweezers, and placed in a
labeled petri dish, and sealed accordingly. The front half was washed with distilled water and the washing
collected in a glass jar. A probe brush was utilized to assist in removing particulate which adhered to the
inner walls of the front half components. The condensate, collected in the back-half impinger train, was
measured volumetrically then transferred to sample bottles for transport to the laboratory.

TC



Filters from the individual test runs were removed from their respective containers and placed in
a desiccating chamber for a minimum of twenty-four hours for conditioning. After the conditioning criteria
had been met, the filters were subjected to repeated weighing until a constant weight achieved. A constant
weight is determined by the difference of two consecutive weighing not deviating more than +/- 0.5
milligrams.

The front-half and back-half washing were separately and quantitatively transferred to conditioned
(desiccated) and tared glass beakers. The final volumes of the collected washing were recorded in the
laboratory notebook. The beakers were placed under a controlled laboratory fume hood and evaporated
to dryness. The beakers were then returned to the desiccator for final conditioning before weighing to a
constant weight. A "blank sample” retained from the distilled water lot utilized in the field was subjected
to the same recovery procedure as the samples. Any residual weight gain from the water blank was applied
to each sample gain to derive the final net particulate gain for the front half,

The two net gains (front-half and back-half) were totaled and the particulate concentration
calculated based upon the field test data collected and calculated laboratory data. For purposes of

comparison, the front-half (non-condensible) and back-half (condensible) fractions were reported separately
and in total.
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6.0 INSTRUMENTATION AND EQUIPMENT

Key to the completion of required Reference Method and equivalent test procedures in the field
was the equipment and instrumentation utilized in the field. The instrumentation specific for each selected
method, was integrated into the sample program to provide quality assured and representative information
on the specific source components, namely flow rate, moisture, and pollutant concentrations.

The following provides a brief description of the key components utilized in the selected method
test procedures for this emission evaluation program. All instrumentation, equipment, and calibration
procedures provided for this field effort conformed to the minimum requirements, as established in the

Quality Assurance Handbook for Air Poilution Measurement Systems, Volume III, Stationary Source Specific
Methods, where applicable.

6.1 Flow Rate Measurements

6.1.1 Type-S pitot. The pitot tube is constructed of 316 stainless steel tubing with an outside
diameter of 3/8 inch. The pitot tubes utilized in this measurement program are supplied by NuTech
Corporation. The tubes are configured and calibrated according to the requirements provided in 40CFR60
Appendix A RM 2 section 4.0 (alignment procedures).

6.1.2 Differential pressure gauge. The manometer utilized for velocity measurements is a ten (10)
inch inclined manometer. The manometer, manufactured by Dwyer, and incorporated into the extraction
control console, has an incline range of 0, to 1.00 inch and a vertical range of 2.0 to 10.0 inches of water.
The manometer utilized 0.826 red gauge oil and is calibrated for direct reading in inches of water.

6.1.3 Temperature sensor. The temperature of the gas stream is measured with a Type-K
(Chromel/Alumel) thermocouple. The Type-K thermocouple is attached to the pitot tube and is
interconnected to a digital compensator/indicator. The indicator has a dynamic operating range of 0-1999
degrees fahrenheit with a +/- 5 degree accuracy and one degree resolution. The temperature indicator is
also integrated into the extraction control console.

6.1.4 Orsat. Gas samples are analyzed using a Hays Orsat model 621-A analyzer. The orsat allows
for sampled gas to be passed through a series of absorbing reagents that have a specificity for carbon dioxide
and oxygen. The collected sample is first passed through the Cardiosorber to determine volume of carbon
dioxide, then the residue is passed through SEEZO2 to determine oxygen concentration. The system has
an operational range of 0 to 25% with a buret (volumetric reading) accuracy of +/- 0.2%.

6.1.5 Collection Bags. Gas samples are collected in NuTech model 219 Tedlar (PVF) bags having
a nominal capacity of four liters. The bags are

non-reactive and have a low permeability. A leak tight stainless Roberts valve is provided on each bag to
assist in filling and depleting sample from the bag.
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6.2 Particulate Sampling

6.2.1 Control console. The sample gas is extracted utilizing a NuTech modular 2010 Isokinetic
control console. The console houses the extraction pump (Gast fiber vane pump), manometer (Dwyer
incline), temperature indicators (Datel Systems), dry gas meter (Rockwell), and solid state temperature
controllers (NuTech).

6.2.2 Probe. The extraction probe is a constructed of 3/8" O.D. stainless steel liner heat traced with
22 gauge coated nichrome wire and protected by a 316 stainless sheath. The inner glass liner is held in the
outer sheath by a 5/8" stainless steel Swagelok union with Teflon ferrules.

6.23 Filter Holder. A glass filter holder assembly of "double bell" configuration is used in this
sampling scheme. The glass fiber filter (110 mm) is supported on a stainless steel frit and then is
sandwiched together by the inlet and outlet halves of the glass holder. The system (halves and frit) are held
together by a screw-type retainer ring that, when tightened, pulls each filter half against the gasket material
on the outer edge of the support frit to provide a leak tight joint.

6.2.4 Filter Holder Oven. Associated with the control console is a NuTech model 202-700 modular
sample case that provides an insulated filter box (oven) for operation and maintenance of the filter hoider

- assembly at an elevated temperature. Solid state heaters and controls, for the system, is provided on the

control console.

6.2.5 Condensate trap. A impinger train, to remove moisture from the extracted gas stream and
to collect the condensible fraction of the gas stream, is comprised of a set of four (4) glass impinger bottles
and inserts interconnected to the filter holder and the extraction pump (control console). The impingers
are interconnected by a glass "U" tube and maintained in a leak free configuration by the use of ground
glass 28/15 ball and socket joints. The impingers are partially immersed in an ice bath to assist in
condensing water vapor in the extracted gas stream.
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7.0 QUALITY ASSURANCE

The TRC Quality Assurance Program is designed to ensure that emission measurement work is
performed by qualified persons using proper equipment and following written procedures, in order to
provide accurate, defensible data. The program is based upon the EPA Quality Assurance Handbook for
Air Pollution Measurement Systems, Volumes I and III.

Methods 2, 3, 4, and 5 quality control specifications for sampling and analysis were performed as
described in 40 CFR 60, Appendix A, June 1986. In the field, sampling was performed to assure data
precision. Data was recorded on standard forms, and field notebooks were utilized to record observations,
pertinent information, and calculations.

In the laboratory, analysts recorded calibration and analysis data in notebooks and summarized
specific data on prepared data sheets. Resultant data sheets and calculations were reviewed by the Project
Manager. Other quality control aspects of the Reference Method Tests are as follows:

. Instrumencation is uniquely identified and the history of each unit’s calibration
and/or maintenance is recorded and maintained in an instrument history file.

. Control units (Dry gas meters) are calibrated before and after each field effort
and documented in project files.

. Temperature measurement instrumentation is calibrated and verified for proper
operation prior to each field mobilization.

. Field and reagent blanks are collected to determine the integrity of the sample
media. ‘

In addition to the quality assurance procedures dictated by TRC policy, periodic blind weighings
are preformed as well as verification of gravimetric balance accuracy utilizing certified Class-S weights. All

laboratory data sheets and support documentation for the analysis of the collected field samples and audit
samples are located in Appendix B of this report. '
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DATA REDUCTION
CALCULATIONS

DuT4 REDUCTION REQUIREMENTS REQUIRED TO SUPPORT THIS TEST PROGRAM IS PROVIDED IN THE
FOLLOWING APPENDIX. FOR THE MOST PART, ALL CALCULATIONS AND DATA REDUCTION PROCEDURES FOLLOW THAT
PROVIDED IN 40 CFR 60 APPENDIX A FOR THE SPECIFIC REFERENCE METHODS. ALL GASEOUS PARAMETERS
ARE REPORTED IN TERMS OF CONCENTRATION (PPM) AND CALCULATED IN UNIT OF EMISSIONS FOR COMPARISON
TO APPLICABLE STANDARDS (LBS/HR, LBSSMMBTU, ETC). PARTICULATE EMISSIONS WERE REDUCED AND REPORTED
IN TERMS OF THE GRAINS PER DRY STANDARD CUBIC FOOT (GR/DSCF) AND POUNDS PER HOUR. WHERE
APPLICABLE, PARTICULATE ENGSSIONS RELATED TO PROCESS PRODUCTION RATES TO PROVIDE REPORTED EMISSIONS
IN POUNDS OF POLLUTANTS PER PROCESS WEIGHT (LE. LBS OF POLLUTANT PER TON OF PROCESSED MATERIAL)

INCLUDED WITH EACH CALCULATIONAL SCHEME IS A BRIEF DEFINITION OF TERMS AND GENERAL
NOMENCLATURE UTILIZED IN THE DATA REDUCTION PROCESS. SELECTED METHODS ALLOW FOR OVERLAP OR
CONCURRENT EVALUATION (LE. RM 4 CONDUCTED DURING RM 5 SAMPLING) THEREFORE CALCULATIONS FOR
SPECIFIC PARAMETERS (L.E MOISTURE, STANDARD VOLUME) MAY BE FOUND UNDER MULTIPLE METHODS .
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EPA REFERENCE METHOD 2 - FLOW RATE DETERMINATION

THE AVERAGE GAS VELOCITY IN A STACK IS DETERMINED FROM THE GAS DENSITY AND FROM MEASUREMENT OF THE AVERAGE VELOCITY LIEAD WITH A
TYPE-S (STAUSSCHEIBE) PITOT TUBE.

NOMENCLATURE

A - CROSS SECTIONAL AREA OF STACK OR DUCT, FT

cr - PIroT TUBE COEFFICIENT, DIMENSIONLESS

MW (Dry) - MOLECULAR WEIGHT OF GAS, DRY BASIS, LB/LB-MOLE

MW (weT) - MOLECULAR WEIGHT OF GAS, MOISTURE CORRECTED, LB/LB-MOLE
Pz - UNCORRECTED BAROMETRIC PRESSURE AT SITE, INCHES H;
Pc - STATIC PRESSURE OF GAS, INCHES H 0

Ps - ABSOLUTE PRESSURE OF GAS, INCHES Hj

ACFM - EFFLUENT FLOW IN ACTUAL CUBIC FEET PER MINUTE
SCFM - EFFLUENT FLOW IN STANDARD CUBKC FEET PER MINUTE

Ts - ABSOLUTE AVERAGE GAS TEMPERATURE, R

VPS - AVERAGE GAS VELOCITY IN FEET PER SECOND

Wp - VELOCITY HEAD OF GAS, INCHES H,0

% CO, - PERCENT CARBON DIOXIDE BY VOLUME, DRY RASIS

% 0, - PERCENT OXYGEN BY VOLUME, DRY BASIS

% H,0 - DETERMINED PERCENT MOISTURE OF EFFLUENT SAMPLED
CALCULATIONS

STACK PRESSURE

"Hé x (Ps) = PB + ————
136

Moi. WEIGHT (DRY)
(MW DRY) = 0.44 ( %C0, ) + 0.32 ( %0, ) + 0.28 ( 100 - %CO - %0, )

MoL. WEIGHT (WET)

1-%H0 % H0
Mw WET) = MW (DRY) X ( +cevceem ) + ). SR u—
100 100
VeLocrry (Ves)
112 Ts 12
(VPS) = 8549x(Cp) X(WpaE) Py — |
( Ps )( MW wET )

FrLow Rare (ACFM)

(ACFM) = (VPS)x(A) x 60

Frow Rare (SCFM)

(100 - %H0 ) Ps
(SCFM) = 60 x (17.64) x X [ ] X (VPS)
100 Ts
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EPA RerFerencE Mertiop 4 - MOISTURE DETERMINATION

A GAS SAMPLE IS EXTRACTED FROM THE SOURCE AND MOISTURE IS REMOVED FROM THE SAMPLE STREAM AND DETERMINED EITIIER VOLUMETRICALLY

OR GRAVIMETRICALLY,

NOMENCLATURE

Byo - WATER VAPOR IN GAS STREAM, PROPORTION BY VOLUME

Ps - UNCORRECTED BAROMETRIC PRESSURE AT TESTING SITE, INCHES H;
™ - ABSOLUTE AVERAGE DRY GAS METER TEMPERATURE, R

Vu - VOLUME OF GAS SAMPLED AS MEASURED BY DAY GAS METER, DCF
VMsTD . VOLUME OF GAS SAMPLED CORRECTED TO STANDARD CONDITIONS, DSCF
VH20 - VOLUME OF WATER COLLECTED IN CONDENSER SYSTEM (ML)

Vs - NET GAIN OF WEIGHT OF SILICA GEL IN CONDENSER SYSTEM (G)
Vi - VOLUME OF WATER VAPOR

Y - DRY GAS METER CALIBRATION FACTOR, DIMENSIONLESS

bH - AVERAGE PRESSURE DIFFERENTIAL, INCHES H 0

CALCULATIONS

VoLuME oF H,0 Varor

(Vw) = 0.04707 (VH,0) + 0.04715 (Vg )

FRACTION WATER V4POR

1474
Byg) = [ e
(Vw) + (VMsTD )
% MOISTURE
% HO = By, x 100

TC



EPA REFERENCE METHOD 5 - PARTICULATE EMISSIONS

PARTICULATE MATTER IS EXTRACTED ISOKINETICALLY FROM A SOURCE AND COLLECTED ON A HEATED GLASS FIBER FILTER. THE PARTICULATE MASS IS
DETERMINED GRAVIMETRICALLY AFTER REMOVAL OF UNCOMBINED WATER. THIS METHOD IS APPLICABLE FOR DETERMINING PARTICULATE EMISSIONS FROM STATIONARY

SOURCES.

NOMENCLATURE

1 2] - TOTAL METER SAMPLE VOLUME

T - TOTAL S4MPLE TIME

Yo - DRY GAS METER CALIBRATION FACTOR
Tstp - STANDARD TEMPERATURE (F)

™ - AVERAGE DRY METER TEMPERATURE

Pa - BAROMETRIC PRESSURE (UNCORRECTED)
pH - AVERMGE ORIFICE PRESSURE DROP ("H0)
Pstp - STANDARD PRESSURE ("HG)

Vi - VOLUME OF CONDENSATE COLLECTED
VsG - VOLUME COLLECTED IN SILICA GEL (NET GAIN)
Mbp - MOLECULAR WEIGHT OF GAS (DRY)
%CO, - PERCENT CARBON DIOXIDE

%0, - PERCENT OXYGEN

%CO - PERCENT CARBON MONOXIDE

%N, - PERCENT NITROGEN .

Ps - AVERAGE DUCT STATIC PRESSURE ("H O)
Ts - AVERAGE DUCT TEMPERATURE (F) 2
Vs - AVERAGE DUCT VELOCITY (FT/MIN)

cp - PITOT TUBE COEFFICIENT

As - CROSS SECTIONAL AREA OF DUCT

Q - VOLUMETRIC FLOW RATE (ACFM)

QstD - VOLUMETRIC FLOW RATE (DSCFM)

Dn - DUMETER OF EXTRACTIVE NOZZLE

Cs - ACTUAL PARTICULATE CONCENTRATION (GRAINS/ACF)
ER - ' PARTICULATE EMISSION RATE (LBS/HR)
Mn - TOTAL PARTICULATE COLLECTED (MG)
CALCULATIONS

STACE Gas FLow (STANDARD)

1058.8 (Vs ) As (Mp ) Ps
0F = ecececcsscccoccoenconens
(Ts + 460 )

PERCENT ISOKINETIC
(Ts + 460 ) [ 0.002668 Vy, + (Vs [ 17.64 ) |

%l = x 100
60 (T) Vs ( Pg) AN

DRY PARTICULATE EMISSIONS

GRraiNs PER DrY Stanparp Cusic Foor

GR/DSCF = C(PART) X (0.0154) [ VMsTD

Pounps PER Hour

LB/ER = [ (GR/DSCF) x DSCFM x 60 | | 7000

TC



ek dedede

TRC METHOD 5/

Jedede ke

INPUT DATA

CLIENT

PLANT LOCATION

DATE OF TEST

TIME OF TEST

TEST AND RUN NUMBER
SAMPLE LOCATION
REMARKS

METER VOLUME

METER Y FACTOR

SAMPLE TIME

PARTICULATE MASS GAIN

DUCT AREA

NOZZLE DIAMETER

SQR ROOT OF AVG VEL DP

AVG ORIFICE DELTA H

METER TEMPERATURE

STACK TEMPERATURE

BAROMETRIC PRESSURE

STACK PRESSURE

WATER COLLECTED

PITOT COEFFICIENT
FUEL CONVERSION FACTOR

OXYGEN

CARBON DIOXIDE

NITROGEN

Jedede ik Jekedede

RESULTS
SAMPLE VOLUME EQUALS
SAMPLE FLOW RATE EQUALS

STACK GAS MOLECULAR WEIGHT
PERCENT MOISTURE

PERCENT ISOKINETIC

AVERAGE STACK GAS VELOCITY
STACK GAS FLOW RATE

PARTICULATE MASS CONCENTRATION

N PARTICULATE MASS EMISSION

dedededed

17 DATA REDUCTION

dedek ke

RHONE - POULENC

GREEN RIVER, WYOMING

05-09-90

1410-1513

4SE10-2

CALCINER KILN SCRUBBER EXHAUST
Final Results

45.350 CUBIC FEET
1.013

60.00
270.20
63.6200
0.3700
0.4159
1.995
70.79
155.42
24.05
0.13
426.20
0.84

MINUTES
MILLIGRAMS

SQUARE FEET

INCHES

INCHES H20

DEGREES F

DEGREES F

INCHES HG

INCHES H20 NEGATIVE
GRAMS OR ML

0.0 DSCF/MMBTU

10.40%
8.00%
81.60%

36.935
1.0409
0.6156
1.3801
0.0173

25.57

35.26%
103.09%

29.88
114067 .4
50886. 1

0.1129
0.0503
0.2596
0.1158

49.2253

161.26E-07

DSCF
DSCM
DSCFM
ACFM AT NOZZLE
DSCMM

FEET/SEC
ACFM
DSCFM

GRAINS/DSCF
GRAINS/ACF (STACK)
GRAMS/DSCM
GRAMS/ACM

LBS/HOUR
LBS/DSCF

TC



Je ok de ke Je

TRC METHOD 5/
INPUT DATA

JeJedede
CLIENT
PLANT LOCATION
DATE OF TEST
TIME OF TEST
TEST AND RUN NUMBER
SAMPLE LOCATION
REMARKS

METER VOLUME

METER Y FACTOR

SAMPLE TIME

PARTICULATE MASS GAIN

DUCT AREA

NOZZLE DIAMETER

SQR ROOT OF AVG VEL DP

AVG ORIFICE DELTA H

METER TEMPERATURE

STACK TEMPERATURE

BAROMETRIC PRESSURE

STACK PRESSURE

WATER COLLECTED

PITOT COEFFICIENT
FUEL CONVERSION FACTOR

OXYGEN

CARBON DIOXIDE

NITROGEN

Jededede Jededede

RESULTS
SAMPLE VOLUME EQUALS
SAMPLE FLOW RATE EQUALS

STACK GAS MOLECULAR WEIGHT
PERCENT MOISTURE

PERCENT ISOKINETIC
AVERAGE STACK GAS VELOCITY
STACK GAS FLOW RATE

PARTICULATE MASS CONCENTRATION

PARTICULATE MASS EMISSION

dededede ke

17 DATA REDUCTION

Yededo ke

RHONE - POLUENC

GREEN RIVER, WYOMING

05-09-90

1601-1705

4SE10-3

CALCINER KILN SCRUBBER EXHAUST
Final Results

38.217 CUBIC FEET

1.013
60.00
303.60
63.6200
0.3700
0.3640
1.278
76.60
155.67
24.05
0.09
369.20
0.84

MINUTES
MILLIGRAMS
SQUARE FEET
INCHES

INCHES H20

DEGREES F

DEGREES F

INCHES HG

INCHES H20 NEGATIVE
GRAMS OR ML

0.0 DSCF/MMBTU
9.80%
7.40%

82.80%

30.721
0.8658
0.5120
1.1651
0.0144

25.39

36.19%
99.06%

26.25
100211.6
44048.3

0.1525
0.0670
0.3506
0.1541

57.5613

217.84E-07

DSCF

DSCM

DSCFM

ACFM AT NOZZLE
DSCMM

FEET/SEC
ACFM
DSCFM

GRAINS/DSCF
GRAINS/ACF (STACK)
GRAMS/DSCM
GRAMS/ACM

LBS/HOUR
LBS/DSCF

TRC



asxkk  TRC METHOD 5/17 DATA REDUCTION — *ws*
sakk  INPUT DATA  wiw

CLIENT
PLANT LOCATION

RHONE - POULENC
GREEN RIVER, WYOMING

DATE OF TEST 05-09-90
TIME OF TEST 1734-1838
TEST AND RUN NUMBER 4SE10-4

SAMPLE LOCATION CALCINER KILN SCRUBBER EXHAUST

REMARKS Final Results

METER VOLUME 34,282 CUBIC FEET
METER Y FACTOR 1.013

SAMPLE TIME 60.00 MINUTES
PARTICULATE MASS GAIN 277.50 MILLIGRAMS
DUCT AREA 63.6200 SQUARE FEET
NOZZLE DIAMETER 0.3700 INCHES

SQR ROOT OF AVG VEL DP 0.3208

AVG ORIFICE DELTA H 0.987 INCHES H20
METER TEMPERATURE 77.44 DEGREES F
STACK TEMPERATURE 155.75 DEGREES F
BAROMETRIC PRESSURE 24.07 INCHES HG
STACK PRESSURE 0.11 INCHES H20 NEGATIVE
WATER COLLECTED 303.20 GRAMS OR ML
PITOT COEFFICIENT 0.84

FUEL CONVERSION FACTOR

12.0 DSCF/MMBTU

OXYGEN 10.20%

CARBON DIOXIDE 7.40%

NITROGEN 82.40%

Jedekk RESU LTS Jedk ek

SAMPLE VOLUME EQUALS 27.513 DSCF
0.7754 DSCM

SAMPLE FLOW RATE EQUALS 0.4586 DSCFM
1.0114 ACFM AT NOZZLE
0.0129 DSCMM

STACK GAS MOLECULAR WEIGHT 25.63

PERCENT MOISTURE 34.22%

PERCENT ISOKINETIC 98.07%

AVERAGE STACK GAS VELOCITY 23.02 FEET/SEC

STACK GAS FLOW RATE 87876.8 ACFM

39848.5 DSCFM

PARTICULATE MASS CONCENTRATION 0.1556 GRAINS/DSCF
0.0706 GRAINS/ACF (STACK)
0.3579 GRAMS/DSCM
0.1623 GRAMS/ACM

PARTICULATE MASS EMISSION 53.1460 LBS/HOUR

222.33E-07 LBS/DSCF

TC



Jededede ke

TRC METHOD 5/
INPUT DATA

Jedede s
CLIENT
PLANT LOCATION
DATE OF TEST
TIME OF TEST
TEST AND RUN NUMBER
SAMPLE LOCATION
REMARKS

METER VOLUME

METER Y FACTOR

SAMPLE TIME

PARTICULATE MASS GAIN

DUCT AREA

NOZZLE DIAMETER

SQR ROOT OF AVG VEL DP

AVG ORIFICE DELTA H

METER TEMPERATURE

STACK TEMPERATURE

BAROMETRIC PRESSURE

STACK PRESSURE

WATER COLLECTED

PITOT COEFFICIENT
FUEL CONVERSION FACTOR

dedededede

17 DATA REDUCTION

Jededede

RHONE - POLUENC

GREEN RIVER, WYOMING
01-10-90

1117-1221

4SE12A-1

DRIER KILN SCRUBBER EXHAUST
Final Data

39.745 CUBIC FEET

1.013
60.00
412.70
23.0438
0.2870
0.6241
1.280
84.79
159.75
23.72
0.15
436.20
0.84

MINUTES
MILLIGRAMS
SQUARE FEET
INCHES

INCHES H20

DEGREES F

DEGREES F

INCHES HG

INCHES H20 POSITIVE
GRAMS OR ML

0.0 DSCF/MMBTU

OXYGEN 12.00%
CARBON DIOXIDE 6.20%
NITROGEN 81.80%
dededode RESULTS Jededek
SAMPLE VOLUME EQUALS 31.039
0.8748
SAMPLE FLOW RATE EQUALS 0.5173
1.2741
0.0146
STACK GAS MOLECULAR WEIGHT 24.90
PERCENT MOISTURE 39.88%
PERCENT ISOKINETIC 102.98%
AVERAGE STACK GAS VELOCITY 45.90
STACK GAS FLOW RATE 63464.4
' 25772.4
PARTICULATE MASS CONCENTRATION  0.2052
0.0833
0.4718
0.1915
PARTICULATE MASS'EMISSION 45.3124
293.08E-07

DSCF
DSCM
DSCFM
ACFM AT NOZZLE
DSCMM

FEET/SEC
ACFM
DSCFM

GRAINS/DSCF
GRAINS/ACF (STACK)
GRAMS/DSCM
GRAMS/ACM

LBS/HOUR
LBS/DSCF

TC



st

dedededede

TRC METHOD 5/17 DATA REDUCTION

#xxk - INPUT DATA  %dew

Jedededok

CLIENT RHONE - POULENC

PLANT LOCATION GREEN RIVER, WYOMING

DATE OF TEST 05-10-90

TIME OF TEST 1250-1352

TEST AND RUN NUMBER 4SE12A-2

SAMPLE LOCATION DRIER KILN SCRUBBER EXHAUST
REMARKS Final Results

39.025

METER VOLUME CUBIC FEET
METER Y FACTOR 1.013
SAMPLE TIME 60.00 MINUTES
PARTICULATE MASS GAIN 411.10 MILLIGRAMS
DUCT AREA 23.0438 SQUARE FEET
NOZZLE DIAMETER 0.2870 INCHES
SQR ROOT OF AVG VEL DP 0.6293
AVG ORIFICE DELTA H 1.180 INCHES H20
METER TEMPERATURE 86.75 DEGREES F
STACK TEMPERATURE 161.92 DEGREES F
BAROMETRIC PRESSURE 23.62 INCHES HG
STACK PRESSURE 0.15 INCHES H20 POSITIVE
WATER COLLECTED 459.00 GRAMS OR ML
PITOT COEFFICIENT 0.84
FUEL CONVERSION FACTOR 0.0 DSCF/MMBTU
OXYGEN 11.80%
CARBON DIOXIDE 6.00%
NITROGEN 82.20%
Jededede RESULTS ekl
SAMPLE VOLUME EQUALS 30.231 DSCF
0.8520 DSCM
SAMPLE FLOW RATE EQUALS 0.5038 DSCFM
1.2907 ACFM AT NOZZLE
0.0142 DSCMM
STACK GAS MOLECULAR WEIGHT 24.66
PERCENT MOISTURE 41.75%
PERCENT ISOKINETIC 102.56%
AVERAGE STACK GAS VELOCITY 46.69 FEET/SEC
STACK GAS FLOW RATE 64549.3 ACFM
25203.3 DSCFM
PARTICULATE MASS CONCENTRATION  0.2098 GRAINS/DSCF
0.0819 GRAINS/ACF (STACK)
0.4825 GRAMS/DSCM
0.1884 GRAMS/ACM
PARTICULATE MASS EMISSION 45.3204 LBS/HOUR
299.76E-07 LBS/DSCF

TRC



f'.
SRy

Jedededede

Jedede ke

INPUT DATA

CLIENT
. PLANT LOCATION

RHON

DATE OF TEST 05-1
TIME OF TEST 1418
TEST AND RUN NUMBER 4SE1

SAMPLE LOCATION

REMARKS Fina

METER VOLUME

METER Y FACTOR

SAMPLE TIME

PARTICULATE MASS GAIN

DUCT AREA

NOZZLE DIAMETER

SQR ROOT OF AVG VEL DP

AVG ORIFICE DELTA H

METER TEMPERATURE

STACK TEMPERATURE

BAROMETRIC PRESSURE

STACK PRESSURE

WATER COLLECTED

PITOT COEFFICIENT
FUEL CONVERSION FACTOR

OXYGEN

CARBON DIOXIDE

NITROGEN

Jededede Jededede

RESULTS
SAMPLE VOLUME EQUALS
SAMPLE FLOW RATE EQUALS

STACK GAS MOLECULAR WEIGHT
PERCENT MOISTURE

PERCENT ISOKINETIC

AVERAGE STACK GAS VELOCITY
STACK GAS FLOW RATE

PARTICULATE MASS CONCENTRATION

PARTICULATE MASS EMISSION
3

TRC: METHOD 5/17 DATA REDUCTION

dededede

E-POULENC
0-90
-1521
2A-3

1 Results

Jedededede

GREEN RIVER, WYOMING

DRIER KILN SCRUBBER EXHAUST

38.592 CUBIC FEET

1.013
60.00
407.40

MINUTES
MILLIGRAMS

23.0438 SQUARE FEET

0.2870
0.6255
1.175
92.71
162.42
23.64

0.84

INCHES

INCHES H20

DEGREES F

DEGREES F

INCHES HG

INCHES H20 POSITIVE
GRAMS OR ML

0.0 DSCF/MMBTU

12.00%
6.00%
82.00%

29.597
0.8342
0.4933
1.2703
0.0139

24.63

42.05%
101.49%

46.43
64197.9
24934.7

0.2124
0.0825
0.4884
0.1897

45,3847
03.41E-07

DSCF
DSCM
DSCFM
ACFM AT NOZZLE
DSCMM

FEET/SEC
ACFM
DSCFM

GRAINS/DSCF
GRAINS/ACF (STACK)
GRAMS/DSCM
GRAMS/ACM

LBS/HOUR
LBS/DSCF

TC



Jedede e

Tedederkek

Jodedede Jededede

INPUT DATA

CLIENT

PLANT LOCATION

DATE OF TEST

TIME OF TEST

TEST AND RUN NUMBER
SAMPLE LOCATION

RHONE - POULENC

05-11-9
0754-0858
5E510-1

TRC METHOD 5/17 DATA REDUCTION

dedeJodo ke

GREEN RIVER, WYOMING
0

CALCINER KILN PRECIPITATOR

REMARKS Final Results

METER VOLUME 39.741 CUBIC FEET

METER Y FACTOR 1.010

SAMPLE TIME 60.00 MINUTES

PARTICULATE MASS GAIN 82.60 MILLIGRAMS

DUCT AREA 62.4900 SQUARE FEET

NOZZLE DIAMETER 0.2963 INCHES

SQR ROOT OF AVG VEL DP 0.6163

AVG ORIFICE DELTA H 1.265 INCHES H20

METER TEMPERATURE 47 .42 DEGREES F

STACK TEMPERATURE 389.46 DEGREES F

BAROMETRIC PRESSURE 23.54 INCHES HG

STACK PRESSURE 0.22 INCHES H20 NEGATIVE

WATER COLLECTED 259.50 GRAMS OR ML

PITOT COEFFICIENT 0.84

OXYGEN 8.80%

CARBON DIOXIDE 9.80%

NITROGEN 81.40%

RESULTS ek

SAMPLE VOLUME EQUALS 32.961 DSCF
0.9289 DSCM

SAMPLE FLOW RATE EQUALS 0.5493 DSCFM
1.5427 ACFM AT NOZZLE
0.0155 DSCMM

STACK GAS MOLECULAR WEIGHT 26.69

PERCENT MOISTURE 27.09%

PERCENT ISOKINETIC 104.31%

AVERAGE STACK GAS VELOCITY 51.48 FEET/SEC

STACK GAS FLOW RATE 193013.4 ACFM
68741.9 DSCFM

PARTICULATE MASS CONCENTRATION 0.0387 GRAINS/DSCF
0.0138 GRAINS/ACF (STACK)
0.0889 GRAMS/DSCM
0.0317 GRAMS/ACM

PARTICULATE MASS EMISSION 22.7795 LBS/HOUR

552.40E-08 LBS/DSCF

TC
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Yo de dede ke

TRC METHOD 5/17 DATA REDUCT
*akk INPUT DATA ke

CLIENT
PLANT LOCATION

RHONE - POULENC

DATE OF TEST 05-11-90
TIME OF TEST 0936-1034
TEST AND RUN NUMBER 5£S510-2

ION Jededede ko

GREEN RIVER, WYOMING

SAMPLE LOCATION CALCINER KILN PRECIPITATOR
REMARKS , Final Results
METER VOLUME 37.341 CUBIC FEET
METER Y FACTOR 1.010
SAMPLE TIME 60.00 MINUTES
PARTICULATE MASS GAIN 63.00 MILLIGRAMS
DUCT AREA 62.4900 SQUARE FEET
NOZZLE DIAMETER 0.2963 INCHES
SQR ROOT OF AVG VEL DP 0.6169
AVG ORIFICE DELTA H 1.158 INCHES H20
METER TEMPERATURE 54.10 DEGREES F
STACK TEMPERATURE 391.25 DEGREES F
BAROMETRIC PRESSURE 23.50 INCHES HG
STACK PRESSURE 0.22 INCHES H20 NEGATIVE
WATER COLLECTED 251.40 GRAMS OR ML
PITOT COEFFICIENT 0.84
OXYGEN 9.80%
CARBON DIOXIDE 9.20%
NITROGEN 81.00%
e v Je v RESULTS dededek
SAMPLE VOLUME EQUALS 30.506 DSCF
0.8598 DSCM
SAMPLE FLOW RATE EQUALS 0.5084 DSCFM
1.4514 ACFM AT NOZZLE
0.0143 DSCMM
STACK GAS MOLECULAR WEIGHT 26.54
PERCENT MOISTURE 28.00%
PERCENT ISOKINETIC 97.58%
AVERAGE STACK GAS VELOCITY 51.77 FEET/SEC
STACK GAS FLOW RATE 194112.0 ACFM
68009.1 DSCFM
PARTICULATE MASS CONCENTRATION 0.0319 GRAINS/DSCF
0.0112 GRAINS/ACF (STACK)
0.0733 GRAMS/DSCM
0.0257 GRAMS/ACM
PARTICULATE MASS EMISSION 18.5722 LBS/HOUR
455.23E-08 LBS/DSCF

TRC



dekdedok TRC METHOD 5/
ek INPUT DATA

CLIENT

PLANT LOCATION

DATE OF TEST

TIME OF TEST

TEST AND RUN NUMBER
SAMPLE LOCATION
REMARKS

METER VOLUME

METER Y FACTOR

SAMPLE TIME |
PARTICULATE MASS GAIN
DUCT AREA

NOZZLE DIAMETER

SQR ROOT OF AVG VEL DP
AVG ORIFICE DELTA H
METER TEMPERATURE
STACK TEMPERATURE
BAROMETRIC PRESSURE
STACK PRESSURE

WATER COLLECTED

PITOT COEFFICIENT
OXYGEN

CARBON DIOXIDE
NITROGEN

Fedededk RESULTS Jededede

SAMPLE VOLUME EQUALS
SAMPLE FLOW RATE EQUALS

STACK GAS MOLECULAR WEIGHT
PERCENT MOISTURE

PERCENT ISOKINETIC

AVERAGE STACK GAS VELOCITY
STACK GAS FLOW RATE

17 DATA REDUCTION dekdedesk

Jede ke ke

RHONE - POULENC

GREEN RIVER, WYOMING
05-11-90

1105-1208

5ES10-3

CALCINER KILN PRECIPITATOR
Final Results

38.831 CUBIC FEET
1.010
60.00 MINUTES
77.90 MILLIGRAMS
62.4900 SQUARE FEET
0.2963 INCHES
0.6237
1.210 INCHES H20
68.85 DEGREES F
394.29 DEGREES F
23.47 INCHES HG
0.22 INCHES H20 NEGATIVE
241.20 GRAMS OR ML
0.84
9.20%
9.40%
81.40%

30.804 DSCF

0.8682 DSCM

0.5134 DSCFM

1.4522 ACFM AT NOZZLE
0.0145 DSCMM

26.67

26.99%

96.56%

52.34 FEET/SEC
196259.2 ACFM
69398.3 DSCFM

PARTICULATE MASS CONCENTRATION  0.0390 GRAINS/DSCF

PARTICULATE MASS EMISSION

0.0138 GRAINS/ACF (STACK)
0.0897 GRAMS/DSCM
0.0317 GRAMS/ACM

23.2068 LBS/HOUR
557.44E-08 LBS/DSCF

TC



dedkededede TRC METHOD 5/17 DATA REDUCTION dekedkkk

edkekok INPUT DATA

CLIENT

PLANT LOCATION

DATE OF TEST

TIME OF TEST

TEST AND RUN NUMBER
SAMPLE LOCATION
REMARKS

METER VOLUME
METER Y FACTOR
SAMPLE TIME :
PARTICULATE MASS GAIN
DUCT AREA
NOZZLE DIAMETER
SQR ROOT OF AVG VEL DP
AVG ORIFICE DELTA H
METER TEMPERATURE
STACK TEMPERATURE
BAROMETRIC PRESSURE
STACK PRESSURE

e WATER COLLECTED

Ry PITOT COEFFICIENT
OXYGEN
CARBON DIOXIDE
NITROGEN

Jededede RESULTS Jededede
SAMPLE VOLUME EQUALS
SAMPLE FLOW RATE EQUALS

Jededede

RHONE - POULENC

GREEN RIVER, WYOMING
05-12-90

0716-0818

5ES12-1

DRIER KILN PRECIPITATOR
Final Results

42.496 CUBIC FEET
1.004
60.00 MINUTES
43.40 MILLIGRAMS
28.2743 SQUARE FEET
0.3653 INCHES
0.4047
1.142 INCHES H20
59.17 DEGREES F
236.83 DEGREES F
23.69 INCHES HG
0.11 INCHES H20 POSITIVE
271.00 GRAMS OR ML
0.84
9.80%
8.40%
81.80%

34.478 DSCF

0.9717 DSCM

0.5746 DSCFM

1.3135 ACFM AT NOZZLE
0.0162 DSCMM

STACK GAS MOLECULAR WEIGHT 26.56

PERCENT MOISTURE 27.06%

PERCENT ISOKINETIC 98.36%

AVERAGE STACK GAS VELOCITY 30.58 FEET/SEC

STACK GAS FLOW RATE

51875.4 ACFM
22699.3 DSCFM

PARTICULATE MASS CONCENTRATION 0.0194 GRAINS/DSCF

( PARTICULATE MASS EMISSION

0.0085 GRAINS/ACF (STACK)
0.0447 GRAMS/DSCM
0.0195 GRAMS/ACM

3.7783 LBS/HOUR
277.47E-08 LBS/DSCF

TRC



g

Fkdedd TRC METHOD 5/17 -DATA REDUCTION Fededokk

Jedkdek INPUT DATA

CLIENT

PLANT LOCATION
DATE OF TEST

TIME OF TEST

TEST AND RUN NUMBER
SAMPLE LOCATION
REMARKS

METER VOLUME

METER Y FACTOR

SAMPLE TIME
PARTICULATE MASS GAIN
DUCT AREA

NOZZLE DIAMETER

SQR ROOT OF AVG VEL DP
AVG ORIFICE DELTA H
METER TEMPERATURE
STACK TEMPERATURE
BAROMETRIC PRESSURE
STACK PRESSURE

WATER COLLECTED

PITOT COEFFICIENT
OXYGEN

CARBON DIOXIDE
NITROGEN

Jededede RESULTS Jedede ke
SAMPLE VOLUME EQUALS
SAMPLE FLOW RATE EQUALS

e v Je ke

RHONE - POULENC

GREEN RIVER, WYOMING
05-12-90

0904-1006

5ES12-2

DRIER KILN PRECIPITATOR
Final Results

57.179 CUBIC FEET
1.004
60.00 MINUTES
33.50 MILLIGRAMS
28.2743 SQUARE FEET
0.3653 INCHES
0.5348
2.440 INCHES H20
73.00 DEGREES F
245.58 DEGREES F
23.70 INCHES HG
0.11 INCHES H20 POSITIVE
366.30 GRAMS OR ML
0.84
10.00%
8.60%
81.40%

45.388 DSCF

1.2792 DSCM

0.7565 DSCFM

1.7627 ACFM AT NOZZLE
0.0213 DSCMM

STACK GAS MOLECULAR WEIGHT 26.53

PERCENT MOISTURE
PERCENT ISOKINETIC

AVERAGE STACK GAS VELOCITY

STACK GAS FLOW RATE

27.58%

99.23%

40.68 FEET/SEC
69008.9 ACFM
29619.9 DSCFM

PARTICULATE MASS CONCENTRATION 0.0114 GRAINS/DSCF

PARTICULATE MASS EMISSION

0.0049 GRAINS/ACF (STACK)
0.0262 GRAMS/DSCM
0.0112 GRAMS/ACM

2.8909 LBS/HOUR
162.70E-08 LBS/DSCF

TRC



Fedededede TRC METHOD 5/17 DATA REDUCTION dededkedek

Fekkk INPUT DATA

CLIENT

PLANT LOCATION

DATE OF TEST

TIME OF TEST

TEST AND RUN NUMBER
SAMPLE LOCATION
REMARKS

METER VOLUME

METER Y FACTOR

SAMPLE TIME
PARTICULATE MASS GAIN
DUCT AREA

NOZZLE DIAMETER

SQR ROOT OF AVG VEL DP
AVG ORIFICE DELTA H
METER TEMPERATURE
STACK TEMPERATURE
BAROMETRIC PRESSURE
STACK PRESSURE

WATER COLLECTED

PITOT COEFFICIENT
OXYGEN

CARBON DIOXIDE
NITROGEN

JedeJede RESULTS dededede
SAMPLE VOLUME EQUALS
SAMPLE FLOW RATE EQUALS

STACK GAS MOLECULAR HEIGHT
PERCENT MOISTURE

PERCENT ISOKINETIC
AVERAGE STACK GAS VELOCITY
STACK GAS FLOW RATE

PARTICULATE MASS CONCENTRA

PARTICULATE MASS EMISSION

dededede

RHONE - POULENC

GREEN RIVER, WYOMING

05-12-90
1030-1132
5£S12-3

DRIER KILN PRECIPITATOR

Final Results

60.514
1.004
60.00
56.60
28.2743
0.3653
0.5560
2.681
79.58
245.42
23.71
0.11
333.20
0.84
10.00%
8.60%
81.40%

47.504
1.3388
0.7917
1.7772
0.0223

26.85
24.87%
96.84%
42.02
71293.2
31767.2

TION 0.0184
0.0082
0.0423
0.0188

5.0050
262.63E-08

CUBIC FEET

MINUTES
MILLIGRAMS

SQUARE FEET

INCHES

INCHES H20
DEGREES F
DEGREES F
INCHES HG

INCHES H20 POSITIVE

GRAMS OR ML

DSCF
DSCM
DSCFM
ACFM AT NOZZLE
DSCMM

FEET/SEC
ACFM
DSCFM

GRAINS/DSCF
GRAINS/ACF (STACK)
GRAMS/DSCM
GRAMS/ACM

LBS/HOUR
LBS/DSCF

TC



APPENDIX B
LABORATORY and QA/QC DATA
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TECHENICIAN : / Eeté:%

gl: -"/’ pz: f/-d

R

\ PITOT COEZTICIENT (Cp) = 8. 8y




TRC

PROBE ID :

DATE :

M

Environmental
Consultants, Inc.

7002 South Revere Parkway
Suite 60

Engiewood, CO 80112
(303) 792-5555

PROBE AND PITOT TUBE CALIBRATION

oL-28-40

’

TECHNICIAN :

THERMOCOUPLE

W2162cm ;

{3inl
pE—

-

3

TYPESPITOT TUBE C)

k

SAMPLE PROBE

— 1 15 180em 38 in)

OR

!

é TYPE S PITOT TUBE

21508 em |
.
£

THEAMOCOUPLE
L1 T

\
SAMPLE PROBE

et e+ e —

|

W= _Mm~ Z = el Z=
D¢ TYPESPITOT TUBE

N\\paiiaV;
ﬂf-.,ts&( \

1

' 1
i SAMM{F{?DBE ——— Y >=7.62 cm (3in.) —
Y = 765

Principal Otffices: Hartford, CT « Denver, CO » Washingtor., D.C.



===\
I r< (( Environmental
\_/ Consultants, Inc.

PROBE ID : 4.p'

7002 South Revere Parkway
Suite 60

Englewood. CO  E0112
(303) 792-3335

DATE ¢ p2-28-9¢
TECHNICIAY : J Doshurs
4
!
! o TYPE S PITCT TUEE CD
" :
‘ x 2480 em (3/4in) FORCp* Liem (1/2in)
|
£ + —————
bt [
| 5 | 0
SAMPUING NOZZILE J .
D. = _op g5 x="_ 228 D . =__ )3
SAMPLING SAMPLING : ©/ STATIC PRESSURE
PROEZ \ NGZZL:z \>/‘\ 7 OPENING PLANE
T TR T
. 5
IMPACT PRESSUAE

REISUA
/ QPENING PLANE

= ——

= :

T E! J TYPES/ . . . '\f . .
PITOT TUEBE

Configuration corrzec:t ?

Yees
/




7002 South Revere Parkway

T C Environmental . t . §uixe63 e
\ ~. <7 ﬂ,—oéc_, . (:qug;e;;go‘tgo 82112

Consultants, Inc.

- e THERMOCOLPLE CALISRATION e - -
T - DATA S=2=7 o ST
.e [ m— . . . ce -— . o -
T T
. - a - ~ g - . -
Arbient Tempeoature €x 52 Ezoometsiz Froessuse

Czte /'/‘/' 8/R9 Calivczene - AT

[S2= -
Refe-ence Theomcmeser Na. S/ FOo /5 O,/ fhapm e Sren
NES Czlikz-ztiizn Polints
)

Revesence refecenze
TC TCoN\e) Theomomeiszs
JC Temoesztuse Temmezztuze | Temoenziurse (2) Ciffzzence
- - . 1 ’
2. (%R) (o) (%R) (%) (&)

g F7.
/zﬁoé;CL

G | = - | &7 | s/

.
-
- .
Eocfamammg Snmmgmatiimg ad . T oS ~am mm & o e g ’
SIS TS WS SS2TL02 BT + LUe OV 8XPeglTEC tsmpsIzills .. :
— . - *
als - - e
o . IRETL IEDD. =~ 1L 1EmC.
e mmmm Bgemaad MO SS = = P S
Avezzge Pecze: ' Diffssence < 1.3%, Peccent Diffecence =
- -—
| ref. Temo. ‘
s -



TRC ez,

7002 South Revere Parkway

Suite 60
Englewood, CO 80112

(303) 792-5555

PITOT TUBE CALIBRATION

TECHNICIAN: oV
, A-SIDE PLANE
|
NOTE:

PA {1.05 D,< P <1.50 Dy

LONGITUDINAL _ ¥ D, A
sl — ; < 1A
TUEE AXIS & 8 [\- Pg Pao = Pp

0.48 CM <D, < 0.95 (M
(3716 INT)® T(3/8 IN.)

Dt= 3/ " PA= o< l’B= Q.3
j ‘ai/ F‘-\'/ l\f}\j
! TRANSVERSE ] / ' j / \ i
| wss.w..__..-__._-
] _
| | ! |
; - (a) ! oy
1= £4° z2 = <1’

LONGITUDINAL FLOW T

TUBE AXIS _

o —" E A e
g1~ f ‘;::51

) 1 = <

1= </

Principal Offices: Hartford, CT » Denver, CO » Washingion, D.C.



7CC2 South Revere Parkway

(k’ Environmental §uxte60
Consultants, Inc =ﬁglewooc_._c_:o 8C112
T (303) 7S2-5355

-t e et ot

PITOT TUBE CALIBRATICN

PITOT TUZZ ID : 62 Fant

DATZ : 82-02-90
TECHENICIAN ¢ o.V

Bl = < ° 2= </

W o= <y °

PIZ0T COZTTICIENT (Cp) = . &y




7002 South Revere Parkway

o Svite 60
—”‘3 C Environmental ' Englewood, CO 80112
Consultants, Inc. (303) 792-5555
PROBE AND PITOT TUBE CALIBRATION

PROBE ID : 6-2 K.t

DATE : P2-07-9¢

TECHNICIAN : p.v

W21.62cm ;
(3in)

THERMOCOUPLE T ‘

23180 cm (3/4 in) . .
I TC . Cm s T — 2:2,2)

THERMOCOUPLE

TIT
4 M . -~
) TYPE S PITOT TUBE C) (f\
! ) ! v TYPESPITOT TUBE ,

0
—

1 @
ki OR | |
>) SAMPLE PROB SAMPLE PROBE .
L i |
W= g0 z = Lo Z= WA
1
J - .
D¢ ' TYPESPITOT TUBE 4
! N\palisy ' ]
| ) - |
| W I | '
. i , . ,
| SAMP.L_]E P!lROBE —&—— Y 2762 cm (3 in.) —_"1‘:
| l IMJ‘JML__ |
T o= 3.{25

Principal Otfices: Hartford, CT Denver, CO » Washingion, D.C.



— 7002 South Revere Parkway
e I _ Suite 60
% (( Environmental , Englewooc. CO 80112
Consultants, Inc.

(203) 792-5355
PITOT TUSE CALISRATION

PITOT TUBE ID: 4.0°

DATE: 02-29 4o
TECINICIAN: J, Z.Jyar

A-SIDE PLANE
I

| : 1 NOTZ:
. ' --—--:;,———-——--—-f——--
LONGITUDINAL _ ¢  D- A ____.____4_f§. © )1.05 D.< P <1.50 D,
.--——.- L — T
. o |
0.48 CM <D. < 0.95 CM B-SIDT PLANE
(3/16 INT)" 7(3/8 IN.)
Dt= 8 5 PA= /. 25 PB= 1,25

TRANSVERSE /
TBE AxIs I/ N\

Kl = =7,° K2 = o.0

LONGITUDINAL
TUBZ AXIS _

Pl = “{, 0 ’ ﬁl = - a.Z&




-

7002 South Revere Parkway
Suite 60

- ll[- ‘L Environmental . Znclewood. CO 83172 .
: \ _COnsultanls. Inc- - Ecs) 752'5555 =
- THERMOCDWPLE CALISRATION B ‘- T -
- . - T CATA S=2=7 — " Lo
Amklient Tempecztiuse x S K 00 Szrometzic Pressuss
Cate St EG Calitzzizs KL
Refe-ence The—mometes Ne. S~ fFoors O,/ Jimsmciriia
NES Czlikcziizn Folnts -
retzcence refesence
T Tola) Thecmometzs
e Temoesztuze Temserztuse | Temperziuce (2) Ciffecence
Ne. (T) G (%R) (x) (=)
6 FT7 . . 8 . e 69? -
A/cwtaf‘-.b'. 5 2 . - 5 2 / - O . / -
5 86 . 5 PF "O. 509
S . 5-'"?“7 - —rmie = 6::0 %1 -.-o - a ; d) -
LE P §53 - | ©omr¢cé
o 6T | €77 -1 8.:72/5
- 779 7386 o EI5A
. Averzge | " O €37
SRefzrence temperziuse 2% + 10¥ of exoectan temperztucs . : - L
. T : {REF: Temm. - T Ts:n;.-‘
“Averzge Pextent Diffszenze < 1.3%, Pescent Difference = x 122



APPENDIX C
PLANT and PROCESS DATA

TRC



RANTEC CORPORATION

)08

QF

SHEET NO.

P.0. Box 729 CALCULATED 8v. DATE
RANCHESTER, WYOMING 82839
(307) 655-9565 CHECKED BY: DATE
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APPENDIX D
FIELD DATA SHEETS



EPA REFERENCE METHOD 1
FIELD DATA SHEET

Firm Name: Chone - &‘,/Qc_ Stack Diameter 22

Plant Location: Leetn Kivel wdoa Sample Port Diameter oo
Sampling Location: s ES |f- é“s Q:{f'l;.fn . Sample Port Depth zo”
TRC Project No.: Distance Upstream D (Oacars=3.22)
Date: 25160 Distance Downstream ESEY (Drsmeterss 9.11)
Technician: . B 14y 24
OUCT DIAMETERS UPSTALAM FAOM FLOW DISTURBANCE IDISTANCE Al
0 1.0 14 ) 1s -
so T ] T ] T T ]
S HIGHER NUMBEN 1S FOR T DISTURBANCT

AECTANGULAR STACKS OR DUCTS

[
>

i MLASURERENT! =]
B SNt

20 = & -—
»
4 Ok 25 J_ kom URSANCE
. 20 :
- -
16 gTaACK DIAMETER > 0.61 m (24 inl
12

MINIMUM NUMATR OF TRAVERSE POINTS

e I Eore
« £AOM POINT OF ANY TYPE OF

: OISTURBANCE (S8END. EIPANSION, CONTRACTION, ETC.)
STACK DIAMCTER = 0.30 TO .61 m {12-24 inl
o ! ! 1 i | 1 N

2 3 0 s . 7 ] 3 el

- - -
DUCT DIAMETERS DOWNSTAEAM FAOM ELOW DISTURBANCE LDISTANCE B)

Number Traverse Poinis On A Diameter Traverse Points
Traverse Point Number
2] &} 6| 8| w] 12] 1wl 6] | 20| 2| No. Distance From Wall
A ::—:]
1 146 | 87| 44| 32 1.6 14| 134 1] 1 1} ZIL—,'IﬂM‘
2 85.4 | 25.0 | 14.6 | 10.5 49| ¢4 39} 35| 32 FIENYY
3 750 [29.6 | 194 {146| 18| 09| 85] 75| 67| 60| S S| 24 Tt
4 1933704 [323 | 226|177 | 148|125 |109] 97| 87| 7.9 4| 54,64
5 85.4 | 67.7 | 34.2 | 26.0 | 20,1 | 16.9 | 14.6 | 129 } 11.6 | 10.5 HIEPTR Y
6 95.6 | 80.6 | 65.2 | 35.6 | 26.9 | 22.0 { 18.8 | 16.5 | 14.6 | 13.2 © x93
7 89.5 | 77.4 | 64.4 | 36.6 | 28.3 | 22.6 [ 20.4 | 12.0 | 16.3 K
) 96.3 | 85.4 | 75.0 | 63.4 | 37.5 | 29.6 | 25.0 | 21.8 | 19.4 g
] $1.8 | 82.3 | 73.1 | €2.8 | 38.2 | 30.6 | 26.2 | 23.0 S
10 97.4 | 88.2 | 79.9 | 71.7 | 618 | 38.8 | 31.6 | 27.2 10
n 93,3 1 85.4 | 78,0 | 70.4 | 61.2 | 38.3 | 32.3 1
12 97.% | 90.1 | 82,1 | 76.4 | 69.4 | 60.7 | 38.2 2|
13 94,3 187,51 81.2 | 75.0 | 68.5 | 60.2 . 13
14 ] 98.2 | 91.5 | 86.4 | 79.6 | 73.8 | 67.7 14
15 | | 951 | 89.1 | £3.5 | 78.2 | 72.8 ERE
16 : i ) ] | 9.4 | 92.6 | 871 | 82.0 | T7.0 it | |
17 | | | ! | 95.6 | 90.3 | 85.4 | 80.6 iR
1t Ll i 96.6 | 93.3 | 88.< | 83.9 7B !
18 i ] | | 9€.3 ] 91.5 | 862 18
2 ] i | 9e.7 | 94.0 | 89.5 20
; 2 96.5 | 921 21
2 { 9.9 | 9.5 2Z | |
23 | i 96.2 23 |. i ]
o | ! { 9e.¢ 2 i
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EPA REFERENCE METHOD 3
FIELD DATA SHEET

FIRM NAME .,-foq SAMPLE TYPE ¥ -/e,/

PLANT LOCATION s BAROMETRIC PRESSURE _Zé‘z 9

TEST NO. S ES(Z- ) STACK PRESSURE - N

SAMPLING LOCATION £S(2- €9 4. 4 AMBIENT TEMP SO

TRC PROSECT NO. PERCENT MOISTURE =24

DATE 0S-12-90 COLLECTION TIME 27/9- 98/0

TECHNICIAN S s L.,,7 ANALYSIS TIME 28 sp

ORSAT EQUIPMENT CHECK

| ORSAT cHECK: PRE-TEST LEAK CHECK: INTAL /£, 8 ML @ 0 MINUTES
FINAL (D m € & MINUTES
PRE-TEST AMBIENT 02 1. 2.1

MOLECULAR WEIGHT DETERMINATION

3 AVERAGE
ACTUAL READING
ML ] % %
2.7
yAd

COMMENTS:

T*C
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EPA REFERENCE METHOD 3

FIELD DATA SHEET
FiF NAE Koo -foulone SAMPLE TYPE __INTEARATED
PLANT LOCATION Caresn Liren Wt BAROMETRIC PRESSURE 23,320
TEST NO. SEsI ﬂ STACK PRESSURE 0,12
SAMPLING LOCATION S - - AMBIENT TEMP 78 Al
TRC PROJECT NO. PERCENT MOISTURE 2% 2
DATE A3-12-578 GOLLECTION TIME 090Y~ s
TECHNICIAN T Reskw ANALYSIS TIME 2070
~
ORSAT EQUIPMENT CHECK

ORSAT CHECK: PAE-TEST LEAK CHECK: INTAL 0 p L @ 0 MINUTES

FINAL ) ‘ o ML @ L MINUTES

PRE-TEST AMBIENT 02 1o, &7

MOLECULAR WEIGHT DETERMINATION

RUN 1 3 AVERAGE
ACTUAL READING ACTUAL READING ACTUAL READING
_oas % ML % M % %
o £.4 g.¢ 2.4 i eg
) lao (8.4 200 A 220
cO
COMMENTS:

TRC
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Lonie

EPA REFERENCE METHOD 3
_ FIELD DATA SHEET

FIRM NAME Zé":.-g“/m‘ SAMPLE TYPE Lq(!:!ﬁz
PLANT LOCATION EC:: 2 !Z Lser. LJ BAROMETRIC PRESSURE 2T %]
TEST NO. $SES 12-3 ' STACK PRESSURE 2. /0
SAMPLING LOCATION _{Esl 2 - F/e,,.‘,,' +4 tos AMBIENT TEMP SY
TAC PROJECT NO. PERCENT MOISTURE Ere
DATE o5/ 2-90 COLLECTION TIME 103y~ //28
TECHNICAN 1. %05k ANALYSIS TIME /A

!/

ORSAT EQUIPMENT CHECK

ORSAT CHECK: PRE-TEST LEAK CHECK: NTAL /£ O ML @ 0 MINUTES

FINAL £ g [o) ML © &L MINUTES

PRE-TESTAMBIENTO2 /% %

MOLECULAR WEIGHT DETERMINATION

2 3 _ AVERAGE
ACTUAL READING ACTUAL READING
ML ML % %
£ ¢ £.0
L& 0.0

COMMENTS:

TeC



Firm Name:

Plant Location:
Sampling Location:
TRC Project No.:
Date:

Technician:

EPA REFERENCE METHOD 1
FIELD DATA SHEET

MINIMUM NUMBIR OF TRAVERSE POINTS

o5 if-90

Stack Diameter

2% 2

T

]

* MIGHER NUMSER IS FOR
RECTANGULAR STACKS OR DUCTS

a0

2 on 25"

* FROM POINT OF ANT TYPE OF

DISTURBANCE (BEND, EXPANSION, CONTRACTION, ETC.)

16

STACK OIAMETER > 0.61 m (24 n)

T DISTUABANCE.
A . -
MEASUREMENT
']’ - "HTE
3 -
kDIST\JIIANCE

-

12

l sons T

STACK DIAMETER » 0.30 TO 0.61 m (12-24 ind

R R ! 1 ! ! !
2 3 }.’0 [] ] ¢ ? .‘l ’ AU
DUCT DIAMETERS DOWNSTREAM FAOM FLOW DISTURBANCE (DISTANCE 8
Numbet Traverse Points On A Diameter Traverse Points
Traverss Point Number
2| 4| 6] s} 10| 12} 14} 6| 18] 20| 2| 2 No. Distance From Wall

1 46| 67| 44] 32] 26| 21| 18] 18] 4] 13] 11| 1 1 2.2¢ t port
2 854 | 250 | 14.6 | 105 82| 67| 57| 49| 44| 39| 38] 32 2 3,3
3 76.0 |29.6 | 10.4 | 146 18| 90] 85| 75| 67| 60} &5 3 12.62
4 933|704 | 323 (226|177 148|125} 109 ] 87| 87] 7.9 RENT XS
3 85.4 | 67.7 | 3¢.2 | 25.0 | 20.1 | 16.9 | 14.6 | 129 | 1.8 [ 10.6 ) 26.15
[ 95.6 | 80.6 | 85.8 | 35.6 | 26.9 | 22.0 [ 18.8 | 16.5 | 14.8 | 13.2 3 10 69
7 29.5 | 77.4 | 64.4 | 36.6 | 28.3 | 23.6 | 20.4 | 18.0 | 16.1 71 £8,91
) 96.8 | 85.4 | 75.0 | €3.4 | 37,5 | 20.6 | 25.0 | 21.8 | 19.4 8 | 0. 15
9 91.8 | 82.3 | 73.1 | 62.5 | 38.2 | 30.6 | 26.2 | 2.0 9 [ WY
10 97.4 | 88.2 | 79.9 | 71.7 | 61.8 [ 388 [ 315 | 27.2 1011 44,33
1 93.3 | 854 | 78.0 [ 70.4 [ €12} 30.3 | 32.3 11 ]3] a8 $1%
12 97.9 | 90.1 | 83.1 | 76.4 | 89.4 | 00.7 | 30.8 12 1 104 3S
13 94.3]87.5 | 31.2 | 76.0 | &8.5 | &0.2 13 |
14 98.2 | 91.5 | 854 | 75.6 | 73.8 | 67.7 14 |
1§ 95.1 | 8.1 | 83.6 | 78.2 | 72.8 15 |+
16 98,4 | 925|871 | 820|770 16 |:
17 95.6 | 90.3 | 85.4 | 80.6 1/
18 98.6 | 93.0 | 88.4 | 83,9 18
19 98.1 | 91.2 | 6.8 19
20 687 | 94.0 | 89.5 20

; 21 98,5 | 92.1 21
22 98.9 | 4.5 22
23 96.8 23
2¢ | 9.9 24

Grcea River ‘!_,’ o Sample Port Diameter A

SES1o- frecip'tate, Sample Port Depth 20"
Distance Upstream H8%  pacovs
Distance Downstream IS3Y Duc3 30

/i
DUCT DIAMETERS UPSTREAM FAOM FLOW DISTURBANCE |DISTANC(2A|g’
) o5 10 1 28 1‘, 1 25
» T

TC



EPA REFERENCE METHOD 2
FIELD DATA SHEET

/"

FIRM NAME 709 _/egéaQ STACK DIMENSIONS g2 T ner 62,97
PLANT LOCATION Frean River BAROMETRIC PRESSURE 23, 5Y
TEST NO. Floa STACK PRESSURE ~g 22
SAMPLING LOCATION  S£S /7 GAS MOLECULAR WEIGHT
TRC PROJECT NO. PERCENT MOISTURE ¥ J74.0 v
DATE 45—/ ~Te PITOT NO. SAy 1.0 © 2.8Y
TECHNICAN o . chure TEST TIME 2770

i

*PORT 1| -POINT |- dP: [ odP i PORT i} POINT:{ ™ i bl Ts F
< 2.29 371
.90 72
2,92 J92
2- 95 773
.15 373
0. 94 372
oy RET
238 185
.39 3£¢
2. 2/ 7229
2 e 2=
Average |p.622¢ 384 7F Average F
VELOCITY §21.91 (FPS)
FLOWRATE {ﬁ;l 949¢ ACFM £ ?' 245 DSCFM

TRC
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ENHE

EPA REFERENCE METHOD 3
FIELD DATA SHEET

FIRM NAME _(l,_,,c - /Z .,A,(__ SAMPLE TYPE o Ao fod
PLANT LOCATION &pen Eiver, a/, £ BAROMETRIC PRESSURE 23, ;5{
TEST NO. Sk/o-/ STACK PRESSURE -4 2
SAMPLING LOCATION Egle~- I y - AMBIENT TEMP ;2/ 7
TRC PROJECT NO. PERCENT MOISTURE —s7)
DATE o5t -1 COLLECTION TIME 225y 0 B50
TECHNICIAN - ANALYSIS TIME 2 9 Yo
ORSAT EQUIPMENT CHECK
ORSAT CHECK: PRE-TEST LEAK CHECK: wNTAL JP Y ML @0 MINUTES -
@ 5 MINUTES

FINAL {g 0 ML

PRE-TEST AMBIENT 02 /4, £

MOLECULAR WEIGHT DETERMINATION

1 2 3 AVERAGE
ACTUAL READING AT UAL READING ACTUAL READING
ML % % ML T % %
42 | 22 7.4 |74
/2.4 25 | 22

COMMENTS:

TRC



Sis3 wioL
0” h 3nNI0A “aLS %57 4 20¢ 130 VOIS

5% DLLIMNINOSE —— - ¢ ieBupduy
c.r an @:.L.o.woo. uczu m.:::".o: DO~ -\- u..a_._....__

on. O] enid 2990 juvis ALIDO3A \.?H a?/! 1 198utdun
Q31037102 U3LYM

kg “IYUING

VAV XIIHD HVIT HOLLONOSAM YAVO 21vad RNLISION

T [ | 3ovuaAv

“

SDied

fht| s< | RS | 9¢ ]
092 | SE£| TS otcy
92 | o/ Qs <eT |

272 Y ¢S | 252§
> 32 o X 4L 12}
22| ¢ b | 2L2 |
° 22 < Ay Iz Z |
oo °or Al ur\N

232 oL A oz}l b

o

=~
i

ojﬂ-\siv\}
N O ] 8| ] | 00| o 5999 P2 Ing | 5 g Bl
n = N ey [N N A PO A

PN
NN'\\*‘&\Qnmwmmimr NN

= | NNV o o] AT AT N Y [

e

g ~

2oz | 05 | A | 15| |IBIZ|6IE][E i K i 1SPE[E]] A
e | Sf | 5 | gzz || |s|1]? |z A'K 7 121521 £
siceE |05 | 75 | ogz il |A|S|7 7 oHT 71 15218 2

92| 9% | gS | SzZ || 98{%|7 o (2] 7 12195 0 | =
ArZ| 9L s ¥4 KNI A ‘OF 7 7] o2l 27
SEZ o5 | 35 |22l |€|blb h ‘O "/ 2y
9z | ©% | &S | &E<C} I3 0+ : Z

8

7 :

<

7

@/ o N | Wi~ S oV < 0 S ™ol W

o
e OOt S O O D B O T O PR R0S RRISRA MR TeRRs

s W N o

W\ N

S af o] sl ~[¥IJalplolof Ol
NN RN N NNNEINEN

N T o IR R
q“ll"rr>3\§~.u\\g~\«\6»ma~1
W M YW WW NI QO] o & NN W

SN N | WA I N »\AI_,,.

| W ¥ Y] ¥ Ty N[ [N o T I

SEREEERERENEENENREEE

T IR Y M B A RN R NN IR AN
~ A

of N >Nl W r'“oQ”*'g\‘\”
INwNF Il s
~)

NNA)Q/\N“N

~
™)

NS
W W3] o W W A

7]
o
©
e
k=]

dWAL |WNNOVA| anaL | oanal | €1)10A [ dnaL] | 1no NG| | awn || 1d |1wod
300Yd | JWNd | "ONOD | uaLTd | UILIN | WOVIS | Jn3aryalEn | LI o

X444y ang Jo1s 22  JUNISION GINNSSY i NVIOINHOTL
4529 INLL AUVLS 373842 FLETE ot 725 "ON HIL NS 31vo
olth'C voLovA S2. 8462 JHILYILNS o0 JJAL UL R ‘ON 123rOUd
LIYE 1P INIMI0 5" TYAUI LM ISUTAVAL L9 J61'% e ia 31ZZ0N S RGET NS - A NOILYOO

Lo’/ PAUTIIN rpP NOLLVUNG 1531 [ @1 317Z0M J~P18¥3  wzannnis3y
AZ 9  1HIDNEI00 101 - 17 &.QW vauy 19na . 42 't 300 j 7oA 337D notvoot INVd
B3¢ ssaud omanouva ol vKi 10na jA *ﬂqﬁ\l.oz XOf IOU LHOD i a7 INVN g

HIVHDOTON ‘a’naus JHINANDD ‘011831

133HS viva ai3id
=2 40 ] 1318 §OC AN 3ONIUIITY vdI



jo 2.9 &

Ok

‘;4

ari10 Ng.Q ana
enido Iﬂlqml-d:zbm

YAVQ XD MV

)

TS anmoa-ass

RCA9]  wouammos

T IRTS

MOILONQZNRD YAYT

JuUNASION

AL1D03A

F5E

4+ 14

702

Qn/’

[ A

T

o¢)

IviLiN

wiol
EOVIHUS
€ 10Budny
2 1eBuyjdun

y seBudun

0312310 YILYM

DLVJ FUNISION

ITAIATHE] H b mnwlwm.m_\ K2 221 c|2ipq | 3ovuanv

VA4

o't

S

Fs%d

B

8T

v

15

<7

3
1
]

A~

57T

ohZ |

Q|

| <9°.

QA

[ )4

o/

5

85T |

£z

o/

<

1€z

C

M) 33| iR

o
i

(414

ah

Ry X4

FRNRPE

WA AN W] Wivaha

I+t

Q%

77 |

P o o Do [

TN AT

o R P
Lo

dWIL
3804d

WNNOVA
dhnd

dW3L

"aNOD

=T

¥3ILNd |

7]
c.

RRBREECH LD

no NI

dW3L YIIIN

NN NSNS [
BN NI RO,

140d

Y 4o

e

oS>
——— S

554

Il JOILS
ImL VIS
YOLOVE X

[
STFLAT NUETEL VY]

FUNLSION OINNSSY

NYIDINHODIL

[LAJ A

ouwrnd

3ivo

SEF&ENC SNILYILNS

T

3dALyILNS

SHP IDNIRIO

e iTe TVALIT LN ISUTAVUIL

o

Yid 317208

'ON 10300Md
NOILYDOT

PALILIN

0/- 2

‘a’tINZZoN

AHNNI4IO0 1014

‘01 300Ut

SS T ORILINOUVD

1LVHIDONON

=

13N

‘aiais

%
7 YN

133HS viva a3

S AC 1IN 3ONIHIAAY Vd3I

‘ON XOd T0OU1HOD

AHINJIND3

HIANNON 1§31
NOILYOOT ANV
INYH mad

aisIat



EPA REFERENCE METHQD 3

FIELD DATA SHEET
FIRM NAME Rhone - gu /en < SAMPLE TYPE o PV 4
PLANT LOCATION Lreea 2'“/;/ é/vg BAROMETRIC PRESSURE 232.5¢
TEST NO. 25‘5 /5-2,’ / STACK PRESSURE - 0,2/7
SAMPUNG LOGATION S £8 /0 M o[ 4% AMBIENT TEMP ya-2
L g .
TRC PROJECT NO. PERCENT MOISTURE e 1
DATE X e e A COLLECTION TIME 595y - 03T
TECHNICIAN <, Ed_séa '},/ ANALYSIS TIME )
F\
ORSAT EQUIPMENT CHECK

ORSAT CHECK: PRE-TEST LEAK CHECK: INTWL  SF O ML © 0 MINUTES

FINAL £.0 ML @ 5 MINUTES

PRE-TEST AMBIENT 02 /F.F

MOLECULAR WEIGHT DETERMINATION

AUN 1 2 3 AVERAGE
ACTUAL READING ACTUAL READING ACTUAL READING
GAS ML % ML % ML % %
1 27 7.z 7 IR
28 |\ (70 | 27 2

COMMENTS:

TRC
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EPA REFERENCE METHOD 3

FIELD DATA SHEET

FIAM NAME yq; - ﬂea /(40 SAMPLE TYPE L(e?ra fEJ
PLANT LOCATION ] BAROMETRIC PRESSURE 23. 77
TEST NO. SES/D-3 STAGCK PRESSURE 2.2/
SAMPLINGLOCATION  § £ e ci ol tatlsr " AMBIENT TEMP - s
TRC PROJECT NO. PERCENT MOISTURE Ez g
DATE 25-1{- ¢ COLLECTION TIME Vo2~ 1205
TECHNICIAN I Cnghyra ANALYSIS TIME 1297
I
ORSAT EQUIPMENT CHECK
ORSAT CHECK: PRE-TEST LEAK CHECK: wrae SO wm @ 0 MINUTES
FINAL ML @ S MINUTES
PRE-TESTAMBENTO2 /. 3
MOLECULAR WEIGHT DETERMINATION
RUN 1 2 3 AVERAGE
ACTUAL READING ACTUAL READING ACTUAL READING
ass ML ~ ML ML % “
= (1 /84 | Gt |\ /fk | Fz 22
- :
COMMENTS:

TeC



Firm Name:
Plant Location:

Sampling Location:

TRC Project No.:
Date:
Technician:

EPA REFERENCE METHOD 1
FIELD DATA SHEET

R Lanc - Pou /en [

e
43SE 1D

S-C8-90

L. Rosbuse

Stack Diameter
Sample Port Diameter
Sampie Port Depth
Distance Upstream
Distance Downstream

DUCT OIAMETERS UPSTREAM FAOM FLOW OISTURBANCE (DISTANCE A

05 10 15 ‘97,' z0
b T T T T T 3 T
S HIGHER NUMBER IS FOR T DISTURBANCE
- RECTANGULAR STACKS OR DUCTS .
£ a0t L | Lseasunemenr =
] - =Tt
2
-
EE e -
- »
'5' 26 OR 25 komuumcz
= 20
o ol -
16 STACK DIAMETER > 0.61m (24 inl
§ 12
i 0= l & ong® —
Fe » FROM POINT OF ANT TYPE OF
DISTURBANCE (BEND. LXPANSION, CONTRAGTION, ETC.)
STACK DIAMETER = 0.30 TO 0.6 m (1224 in
o ! 3! | ' | ! [
2 () ,72 & s 5 ’ s ] 10

-
DUCT DIAMETERS DOWNSTREAM FROM FLOW DISTURBANCE (DISTANCE 8)

9.0' = (08"
40"

0" /n,
|1Fe .S
y2ZX.5 "

Number Traverse Points On A Diameter Traverse Points
Traverse Point Number
2] <) 6| 8| 10f 12 14| 18] e z| 24 No Distance From Wall

1 48| 67] 44 32 267 21| 18| 18] 1.4 13] 1Al 2 1k 2 3C S 20
2 85.4 | 25.0 | 14.6 [ 105 8.2 67| 67| 49| 44| 39 5] 32 2 M. 23 H2Y
3 75.0 | 20.6 [ 19.4 [146 |18 | 09| 88] 75| 87| 60| 55 3 359% {32Y
Pt 93.3 | 70.4 | 323 | 228 [ 17.7 | 4.6 | 125 [ 10.8] 97| &7{ 7.9 4 20 O3 22. L1
B 852 | 87.7 | 3¢.2 | 25.0 { 20.1 | 16.9 | 14.6 | 129 | 11.6 | 10.5 S qa 23 3,52 |
s 95.6 [ 80.6 | 65.3 | 35.6 | 26.9 | 22.0 | 18.8 | 16.5 | 14.6 | 13.2 <) /63,28 22X |
7 89.5 | 77.4 | 84.4 | 36.6 | 28.3 | 20.6 | 20.4 | 18.0 | 18.1 7 ¥ o5
e 96.8 | 86.4 | 75.0 | 63.4 | 37.5 | 20.6 | 25.0 | 21.8 | 19.4 B S50
s ! 81.6 | 82.3 | 73." | 62.6 | 38.2 | 30.8 | 26.2 | 23.0 9 7 3
0 | 974 882 | 79.9 | 7117 | 61.8 | 388 | 915 27.2 10 m
3] I $3.3 | 85.4 | 78.0 | 70.4 | 61.2 | 38.3 | 32.3 M /4% 28
12 97.9 | 9C.1 | 8221 | 76.4 | 69.4 | 60.7 | 39.8 12 /0@ £S5 i
3 94.3 | 87.5 ] 81.2 | 75.0 | 68.5 | 80.2 13 '
14 98.2 | 91.5 | 85.4 | 79.6 | 73.8 | 67.7 14 |
18 : | {96.1 |89, [ 225782 728 15 1.1 !
16 i } 92.4 | 92.5 | 67.1 | 82.0 | 77.0 o | |
17 ! i | 95.6 | 90.3 | 85.4 | 80.6 71

| ® i ] 198.6 {933 884|839 18| i
19 i 96.1 | 91.3 | 86.8 191
F) 98.7 | 94.0 | 89.5 20t
21 96.5 | 92.1 21
22 98.9 | 94.5 2
23 98.e 23
2¢ ! 98.9 24 ]

TeC
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SR

EPA REFERENCE METHQD 3
FIELD DATA SHEET

FIAM NAME gﬂg¢ - /2../&. < SAMPLE TYPE P te;fa fd
PLANT LOCATION > S v BAROMETRIC PRESSURE D&
TEST NO. SSE/0- 2. STACK PRESSURE 0. l2
SAMPLING LOCATION  &/S£/0 ~ Sera ble~ AMBIENT TEMP Zﬁ
TRC PROJECT NO. PERCENT MOISTURE A
DATE oS—oT-p COLLECTION TIME Y S 528
TECHNICIAN J. Ba :é7 ANALYSIS TIME (7%
ORSAT EQUIPMENT CHECK
ORSAT CHECK: PRE-TEST LEAK CHECK: ‘ wmaL  /£0 ML @ 0 MINUTES
FnaL B ML © 5 MINUTES
PRE-TESTAMBIENT 02 /9 &
MOLECULAR WEIGHT DETERMINATION
RUN 2 3 AVERAGE
ACTUAL READING ACTUAL READING
aAs ML % ML % %
o02 @ " Qo @.0
2 (87 0y 2o
co
COMMENTS:

TC
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EPA REFERENCE METHOD 3
FIELD DATA SHEET

FIRM NAME ﬂ"‘-/;“/a!p SAMPLE TYPE mfc‘(

FLANT LOCATION £: .. z el //:2 BAROMETRIC PRESSURE 29
TEST NO. mm 3{ I!QEC

NCer, STACK PRESSURE -».47
SAMPLING LOCATION YSc 1t Scrbbes AMBIENT TEMP ¥
TRC PROVECT NO, PERCENT MOISTURE = ge
DATE P ARk s &) COLLECTION TIME &7D 20D
TECHNICAN ol Rosherra ANALYSIS TIME L PSD
/
ORSAT EQUIPMENT CHECK

ORSAT CHECK: PRE-TEST LEAK CHECK: wmae £ m © 0 MINUTES

FINAL ££. 2 ML @ 5 MINUTES

PRE-TEST AMBIENTO2 /X £

MOLECULAR WEIGHT DETERMINATION

AVERAGE

ACTUAL READING

ML %

7y

7.8

COMMENTS:

T*C
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EPA REFERENCE METHOD 3
FIELD DATA SHEET

FIRM NAME SAMPLE TYPE _Iadesrs feol
/
PLANT LOCATION BAROMETRIC PRESSURE 2207
TEST NO. STACK PRESSURE ~2.4
SAMPLING LOCATION 4(S¢ J6 = Screbbes AMBIENT TEMP s
TRC PROJECT NO. PERCENT MOISTURE >5
DATE O5-02-T0 COLLECTION TIME /250 - /EAT
TECHNICAN 4, osdor ANALYSIS TIME ST 5
/7
ORSAT EQUIPMENT CHECK
ORSAT CHECK: PRE-TEST LEAK CHECK: NTWL /2 ML @ 0 MINUTES
Ly VS @ 5 MINUTES
PRE-TESTAMBIENTO2 /7, 8
MOLECULAR WEIGHT DETERMINATION
RUN 1 2 3
ACTUAL READING ACTUAL READING ACTUAL READING
i GAS ML % ML % %
27 | Z¢ LAY | 2
= | /BE (402 ||\ (76 | /2T

COMMENTS:

TC
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Firm Name:

Plant Location:
Sampling Location:
TRC Project No.:
Date:

Technician:

R i

EPA REFERENCE METHOD 1
FIELD DATA SHEET

M wkac Stack Diameter £5.6°
& y Ly Sample Port Diameter Y0
Yo j2A Sample Port Depth o .
Distance Upstream Sog” Dienstor
25-¢2-%0 Distance Downstream _/_fgz* (8.9 Uirnctrrs )

[ZJ’/’

DUCT OIAMETERS UPSTALAM FROM FLOW DISTURBANCE (DISTANCE Al

0.5 1.0 1.$ <0 8
so T T T ] T T T

S MIGHER NUMBER IS FOR T: DISTURBANCE,
- AECTANGULAR STACKS OR DUCTS
il L MLASUREMENT| ]
£ - - T
[ i
: 1
£
¥ R
- 24 OR 2§ OISTURBANCE
5 &
- 20
¥ ol -
§ 1€ STACK DIAMETER D> 0.61 m (24 in)
§ 12
i w0 - Eongt —
3 * FROM POINT OF ANY TYPE OF [-—————

DISTURSANCE (BEND, EXPANSION, CONTRACTION, ET5.)
STACK DIAMETER = 0.30 TO 0.6 m {12:24 in!
o 1 1 i 1 i 1 |

3 4 s O 7 [ ] ] 1°
: -
DUCT DIAMETERS COWNSTREAM FROM £L,OW DISTURBANCE (DISTANCE B)

Number Traverse Points On A Diameter Traverse Points
Traverse Point Number
2| «| 6] o] ] 12] 1] e} w| 2| 22| = No. Distance From Wall
1 ws| 67 44| 32| 26| 21| 1.8} 16| 14| 13| 1] 1 LR . ’
2 85.¢ | 25.0 {1461 108] 82f €7] 57] 49| ¢4] 35] 35| 32 AENL qél’
3 78.0 | 20.6 | 19.4 |48 | 11.8| 99| 45| 7.5| 87| 60| 55 S |28, 2¢”
< 93.3 | 704 323|228 | 17.7 | 14.6 [ 125} 109] 07| 87| 75 41181 3°
5 | 85.4 | 67.7 | 36,2 | 25.0 | 2.1 | 16.9 ] 14.8 | 12.9 | 11.6 | 10.5 AEYINYE
s | 95.6 | 80.6 | 65.2 | 35.6 | 26.9 | 22.0 | 18.5 | 16.5 | 14.6 | 13.2 B ig8.w”
7 89.5 | 77.4 | 64.4 | 36.6 | 22.3 | 22.6 | 20.4 | 1.0 | 1E.1 7.
) 96.8 | 854 | 75.0 | €2.4 | 37,5 | 20.6 | 25.0 | 21.8 | 19.¢ 81
$ i 91.8 | 82.3 | 73.1 | 62.5 | 38.2 | 30.8 | 26.2 | 23.0 g
10 i 1 $7.4 ] 88.2 | 79.9 | 71.7 | &1.8 | 38.8 § 31.8 { 27.2 10
1" t | | 93.3 | 85.4 | 72.0 | 70.¢ | 61.2 | 30.3 | 32.5 N
12 | 97.8 | 90.1 | 83,1 | 76.4 | 89.4 | 60.7 | 35.8 12 |=4
13 I | 94.3 | 87.5 | 81,2 | 75.0 | 68.5 | 60.C a3
14 ] | 98.2 | 91.5 ) 85.4 | 70.6 | 73.8 | 67.7 14
15 i | i | | 96.1 | 86.1 | 83.5 | 782 | T2 1
16 ] i i | i | 98.4 | 92.5 | 87,1 | 82,0 | T7.0 10 ||
17 | ! ' | 95.6 | 90.3 | 85,4 | 85.€ YA
1t | i } ] 96.6 | 93.3 | 88.¢ | 828 18
19 [ ! 9.1 | 91.3 | 8L 19}
20 | 987 | 94.0 | 89.5 20
/ 2 i EXER 21 |
K F>) i i | 98.9 | 8.5 22 | |
23 i | | 96.8 23 | 1|
{2 i i | ! 1989 24 | |

TeC



EPA REFERENCE METHOD 1
FIELD DATA SHEET

Firm Name: Thang =Py len s Stack Diameter ss’s g&"
Plant Location: : ¢ Sampie Port Diameter Yo"
Sampling Location: 4 ¢p 12 A Sample Port Depth X 4
TRC Project No.: Distance Upstream
Date: _0S-08-49p Distance Downstream
Technician: J, Ruburq
DUCT DIAMETEAS UPSTREAM FROM FLOW DISTURBANCE {DISTANCE A)
0.5 1.0 1.5 <0 2.
® T T T 7 7 T T
P HIGHER NUMBER IS FOR T DISTURBANCE
- RECTANGULAR STACKS OR DUCTS A
Fied ot | Leeasvnement|
2 b - $TE
|
g 30— . J_ -
; 26 On 25 kmsmumct
= 20
5w -
FH 16 STACK DIAMETER > 0.61 m (2¢ in)
§ 12
=z * ROV POINT OF ANY TYPE OF
DISTURBANCE (BEND, LXPANSION, CONTRACTION, ETC.)
STACK DIAMETER = 0,30 TO 0.61 m (12:24 in)
S
DUCT DIAMETERS DOWNSTREAM FROM }.LOW DISTUIIANC!.(DK?ANCE B}
Number Traverse Points On A Diameter Traverse Points
Traverse Point Number
2] & €| 8 w| 12] | 16} w| 20| 2| 2 No Distance From Wall
1 14.68) 67| 44| 32 26| 21] 1.8} 16| 14| 3] 10] 11 1 290+ Bre og_i_
2 85.4 | 25.0 | 4.6 | 105 8.2 67| 67| 49| 44| 39| 35| 32 24t 4, {yn
3 75.0 | 20.6 [ 19,4 | 146|318 8.9 85] 75| 67) 60| 5.5 S| 19,5¢"
4 $3.3 | 704 | 323 | 22.6 | 17.7 | 4.6 125|109 9.7} 8.7] 7.8 LRER 7K T4
5 85.4 | 67.7 | 34.2 | 25.0 | 20.1 | 16.8 | 14.6 | 12.9 | 11.8 | 1C.5 S|l 5¢.36"
€ 95.6 | 80.6 | 65.5 | 35.6 | 26.0 | 22.0 | 18.8 | 16,5 | 14.6 | 13.2 CERYENTH
? 29.5 | 77.4 | 64.4 | 36.6 | 26.3 | 23.6 | 20.4 | 18.0 | 161 71
[} 96.8 | 85.4 | 75.0 | 63.4 | 37.5 | 29.6 | 25.0 | 21.8 | 19.4 81
[ | 91.2 | 82.3 | 73.1 | 62.5 | 38.2 | 30.6 | 26.2 | 23.¢ S|
10 [97.4|88.2]79.9 | 7.7 |61.8 388315 ]27.2 10
11 §3.3 | 85.4 | 78,0 | 70.4 | €1.2 | 39.3 | 32.3 11
12 97.9 | 95.1 | 83.1 | 76.¢ | 89.4 | 60.7 | 39.¢ 12
13 | 5.0 | 82.5 1 81,2 75.0 | 2.5 | 80.2 | 1
14 | I 9.2 | 91.5 | 854 | 70.6 | 73.8 | 67.7 74
5 | ! | | 95,1 | 89.1 | 82.5 | 78,2 | 72.2 15
16 | i i ! | i §6.4 | 92.5 | 7.1 | 220 | 770 Jo | |
17 | ! | j i ] I 95.6 | 9C.3 | 85.4 | 80.€ YA
12 i | i ! | 98.6 | 93.3 | 88.4 | 3.9 3
19 ! | 981913 86.8 19
20 | 9.7 | 9.0 | 89.5 20
2 | | 96.5 | 921 21
2 i | 92.9 | 5.5 ¥
2 ! j ! 96.L 23
kond i | i ! ! i 98.5 | 24

TG



EPA REFERENCE METHOD 3
FIELD DATA SHEET

FIRM NAME _Khass— Lo bne SANPLE TYPE T cotee
PLANT LOCATION 7 ) BAROMETRIC PRESSURE AN 2
TEST NO. “Sc (2R~ L STACK PRESSURE to, 19
SAMPLING LOCATION YsC 12 ~ Scrwdée AMBIENT TEMP Lo
TRAC PROJECT NO. PERCENT MOISTURE Z=7s.0
DATE 23 ~1d- Fo COLLECTION TIME HIE-~ 2 )0
TECHNICIAN | Z . S;z , ,? ANALYSIS TIME /30
ORSAT EQUIPMENT CHECK

ORSAT CHECK: PRE-TEST LEAX CHECK: INTAL /P 4 ML @ 0 MINUTES

FINAL /8 g ML € & MINUTES

PRE-TEST AMBIENT 02 /&, @

MOLECULAR WEIGHT DETERMINATION

1 2 AVERAGE
ACTUAL READING ACTUAL READING ACTUAL READING
vHL % ML ML % %
K.; 6.1 .2 .2
/fl _/z‘..a /E /2.0

COMMENTS:

TRC
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EPA REFERENCE METHOD 3
FIELD DATA SHEET

FIRM NAME Rhome = Bou fen c SAMPLE TYPE o % o fd

PLANT LOCATION e, BAROMETRIC PRESSURE 27 4y

TEST NO. YsecreA-"3 STACK PRESSURE 7o, ¢S

SAMPLING LOCATION YSCI2A = Serulber AMBIENT TEMP &<

TRC PROJECT NO. PERCENT MOISTURE ok

DATE 0850 Fo COLLECTION TIME 1Y1P- /S 10

TECHNICIAN 9 Z,lef ANALYSIS TIME s

ORSAT EQUIPMENT CHECK

| ORSAT CHECK: PRE-TEST LEAK CHECK: WAL /£ o ML © 0 MINUTES

FNAL /& .0 ML @ £ MINUTES

PRE-TEST AMBIENTO2 /4 ¥

MOLECULAR WEIGHT DETERMINATION

1 2 3 AVERAGE
ACTUAL READING ACTUAL READING ACTUAL READING
ML ’ ML % ML “ "
.0 _ _6-° 6.0 £.©
/%0 } £-0 /2.0 /2.0

COMMENTS:

TeC
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EPA REFERENCE METHOD 3
FIELD DATA SHEET

FIRM NAME -l SAMPLETYPE _A__fﬁ—d————f fegcat
PLANT LOCATION Greea River BAROMETRIC PRESSURE Z2. 4
TEST NO. e /AL ' STACK PRESSURE o1y
SAMPLING LOCATION ISCr2A - Scre i AMBIENT TEMP &<
TAC PROJECT NO. PERCENT MOISTURE 2= g
DATE Q8- /O Fa COLLECTION TIME 1250~ 12 s
TECHNICIAN . Zﬂéu_/.q ANALYSIS TIME /Y20
ORSAT EQUIPMENT CHECK

ORSAT CHECK: PRE-TEST LEAK CHECK: INITIAL [ B.o W @ 0 MINUTES

FNAL - /4,0 ML @ & MINUTES

PRE-TEST AMBIENTO2 /7. 8

MOLECULAR WEIGHT DETERMINATION

2 3 AVERAGE
ACTUAL READING ACTUAL READING
ML ML % %
é. 0 &.0 &. 0
3.8 /.8 /0.2

COMMENTS:

™C
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4s¢-10 ...5-9 .. . 90/ /7.7 B
» —— 9223 /6. 7 L

§ 1. po /6.7 _ o
/Sao /5, ¥+
215 /73
316 /9. L
4o /8.1
4/30 /7.3
Ay /6.3

6 00 /8.3

WSC-13R 510 9:39 a3

100/ lhat
10:48 26/
J1. 14 N

. /2.3 2 a3 3 ]
. 1197 2/.5 .
] — 2:30 1.7

O/ 730 /7 - o
| & 57 2.3 |
/109 2.5

S/ 5/ M4 11 Fr 7257 138
» o 14 /574 /10859 /2.3
/100 /1.0

12,45 7.9

4 e ot e @ e
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,.
}
i

k

STACK 4E-10
PROD RATE TPH
AP
LAYOUT OF AREA
\1‘1‘
-?{l'v
A 4545%
\
|
READINGS
1. /57
2. _/f
3.__ 20
4. 20
5. 35
6. 20
7. /%
8. /5
"4+ 5
TOTAL 2

OPACITY WORKSHEET

14 \\
|
|
j
/
(
o -
;
’ “{;% -
1.

10.__/

11.__ 25

12. RO

13.__/

14._ 15

15._ /5

16. /5
/3 <
AVERAGE

3
700

DATE 5‘2’

TECH L0

TiME 4.0/

to__9.27

WIND

WIND DIRECTI

RELATIONSHIP TO NORTH

17.
18.
19.

20

21.

22

23.
24,

/7.7

spEED _JC- /5 MPH

ON

i

20
2S5
20
20
IS
15
/2

/S
/¥ S

% OPACITY



OPACITY WORKSHEET

"2 DATE ___ S~ /-
B STACK -/0 TECH __?7)
PROD RATE TPH TIME _/. &3 to
AP WIND SPEED _ /) MPH

LAYOUT OF AREA

WIND DIRECTIOHN

T
RELATIONSHIP TO NORTH  ~.
| > W)

| :  /
\\D> Lo

/ﬁx\b\ v%f) L

o

oo

- \‘/‘
SO N
ce xe

READINGS
1._ /5 9. a2 1. /5
2.__ 20 10.__ /5 18.__/5_
3._ /S 11.__ 20 19, /ST
4. /5 12 /5 20, /%
5. 13.__ 20 | 21._ 20
6. /5 14.__ 15 22.__ 20
1. 20 15._ /5 23.__ /5
8. /5 16.__ 15 2. /S
EXS /70 | /30
’ﬁ\ TOTAL 405 AVERAGE /6.7 % OPACITY




R

STACK _ 4SC7~/0

OPACITY WORKSHEET

10
11

12.

- 13

PROD RATE TPH
AP
LAYOUT OF AREA
g
\,@
//’ )D
A0
\\D< {
READINGS
1. 15
2. el
3. 20
4. /%
s. /0
6. /5
7. /5
8. '~
20
TOTAL 4D/

14,
15.

5

16

— -
v

Lo €
0 LIRSS

25"

=20
/5"

2

__ A0

20
)5

/S 0

AVERAGE

DATE

TECH

TIME

WIND SPEED

5-7- 70
0
/.00 to
/<-4 upy

WIND DIRECTIOHN

RELATIONSHIP TO HNORTH T‘FJ

49"7 /9[

1G. 7

lod

17._ 20
18. ZfT’
19.__ /5
20.__ /S
21.___ /0
22.__ /5
23.__ 20
24._ 20
/30

% OPACITY




OPACITY WORKSHEET

DATE L 7-70
STACK 4E -4z TECH _ v
PROD RATE _______ TPH | TIME /X0 to
AP WIND SPEED _/0-/S MPH
| WIND DIRECTION /f\)()
LAYOUT OF AREA | RELATIONSHIP TO NORTH  ——3 1J
g
Y /
W W A
/LA q}\?‘/ OéD //7
(PR
READINGS
1._/0 9. 20 17.__ 20
2._ /0 - 0. /5 18._ /5
3._ /5 1. /5 19._ /0
T | 12.__ RO 20.___ /0
5._/5 1315 21. /O
6. A0 14.__ 15 22.___ 0
7. A0 15,15 23._ /5
8. RO | 16, 20 | 24.__ /0
15 0 ‘ 124 /00

. - - .
TOTAL 3635 AVERAGE __ /5.4 % OPACITY



RN

OPACITY WORKSHEET

- e
STACK 4.)6'/0
PROD RATE TPH
AP
LAYOUT OF AREA

READINGS

1._ R0

2. R0

3. K0

s 15

s._ /5

_ a0

7. /5/

s._ /5
40

TOTAL

</“
e NT
S

X

P
N

/Aj

>

10.
11.
12,
13.
14.

16.

4,5

15.

AVERAGE

DATE 5-9-20
TECH __/ YY)

TIME X /5 to

, ~
WIND SPEED _/0°/5 MPH
WIND DIRECTION

RELATIONSHIP TO NORTH

21._ /5
22._ 20 .

23.__ /S5

24. /S
/4 0

/7.2 s opacity



TN

—

stack  9S0-/0

PROD RATE

TPH
AP
LAYOUT OF AREA
24
READINGS
1. /S
2. 20
3. 25
A
5. 20
6.  /
7. 20
g. 25
V)
TOTAL 4670

OPACITY WORKSHEET

DATE

5-2-70)

TECH __/277

TIME 3 /@

to

WIND SPEED /2-/S5 MPH

WIND DIRECTIOHN

RELATIONSHIP TO NORTH

AVERAGE ] 7.2/

17.
18.
19.

20.
21.
22.
23.
24.

28
20

25
25
20
20
/5
/
/84

$ OPACITY

>

=



N\
o\

OPACITY WORKSHEET

- STACK 48810
PROD RATE TPH
AP

LAYOUT OF ARERA

READINGS
1._ /5
2. 2D
3. 25
4. RO
5. /5
6. 20
7. /5
8. /5
ZEE
TOTAL

10.
11.

12
13

14.
15.
ls,

/S

DATE __S5- 7 70

TECH __/")

TIME 400  ¢o

WIND SPEED /0-/5_ MPH

WIND DIRECTION Q——U—
RELATIONSHIP TO NORTH W

. Js

=20

—

P

/S

=20
28

7

/5
/3’0

17._ /5
18,30
19._ S
0. /&
21, 25
22.___ 20
23.__ /5"
24.__ 20
/5 0

435 AVERAGE /[ £/

% OPACITY



M

SN cd
STACK 4@(_; /()
PROD RATE TPH
AP

LAYOUT OF AREA

READINGS
1 /15~
2. /5
1. /5
4.———-——+-
5. R0
6. /5
7. 20
8. |
o : ;3%5.
’Ti:ia A5

" TOTAL

OPACITY “ORKSHEET

9. /5
10.__ /5
11 /5~
12, 20
13.__ 20
14 . /5
15. /5
16 /5

130
AVERAGE

DATE
TECH
TIME
WIND

WIND

S$-7-70

yasrd)

430 to

SPEED /O-/5_ MPH
DIRECTION

RELATIONSHIP TO NORTH

[ch

17.__ 26
18.___ A5
19.__ /5
20.__ 20
21.__ 2
22.__ 20
23.__ /5
24.__ /5
150

% OPACITY




7N

¥

STACK

450 /o

PROD RATE
AP

LAYOUT OF AREA

)
9*7/\/62(_5‘

YA,

READINGS

1. 15

2. 15
3. 20
4. /5
5. 15

6. /5

NAY

8. /5
>

TOTAL

OPACITY WORKSHEET

9.
10._ 10
11.__ /5
12.__ 20
13.__ 20
14, 135
15, 1O
16, 1S

' JA0

~ AVERAGE

DATE

TECH g%oa

TIME 525 to

WIND SPEED /0~/5 MPH

WIND DIRECTIOHN

RELATIONSHIP TO NORTH

17.
18.
19.
20.

21,

22,
23.
24.

/6.3

.

é“v\}

20
20

g

/S

20
/15

20
2

15

——————————

145~

$ OPACITY



CN

Y

™\

19

stack _ 4S7- 10

PROD RATE _____ TPH
AP

LAYOUT OF AREA

3

NxD
/ 0

READINGS

L A0
2. 0 ‘
3. A5
4. 20
5. 20 g
6. J5
7. /5
8. /5 _
/50 .
tota 440

OPACITY WORKSHEET
DATE 5-9- 90

9

10.
11.
12
13.

14

15.
16,

TECH __ /]

va

TIME 609

to

WIND SPEED

/0‘/5/ MPH

WIND DIRECTION

/ RELATIONSHIP

=l 17.
_A5 1s.
20 19
/5 20.
_ii | 21.
15 22.
_;'2_0_ _ 23
_/5 24.

157 )

AVERAGE 1 £3

TO NORTH

;5"
/5
15
_ 20

/0.

20
20

20

/3¢

¥ OPACITY



252-22%

! "1177 —.l -
PACITY WORKSHEET drent =
/\ ' DATE &-/H) =70
: oy e 2457-/7ﬁ | v
STACK C-1< TECH __J7
' )
PROD RATE _______TPH TIME 739 to
AP WIND SPEED _ 72 5 MPH
WIND DIRECTION K“)
LAYOUT OF AREA RELATIONSHIP TO NORTH /% .

: 9 ‘ A/
/LD
1/5« l"g)%cb ‘
~ /L\%%b

READINGS |
1. 320 9. 35 17,25
2. 34 10.__ A5 18.__ 30
3._ 20 11._ 20 19.__Ro
4. A5 | 12.__35 20.__ 30
5. 20 13._ 25 21.__ 35
6. R0 14, 2 22.___ 3%
7. 30 15.__ A5 | 23.__ 320
s._ 35 16.__25 2420

w1 % 11 0 23 5

~ TOTAL _ ég() AVERAGE CQ? 3 t OPACITY




OPACITY WORKSHEET

/7 DATE S-10~- 79
™ ~ : :
STACK 4 - 17 A TECH okl
PROD RATE TPH TIME /00/ to
AP » WIND SPEED _J)- 9 MPH

WIND DIRECTIOLl

LAYOUT OF AREA RELATIONSHIP TO NORTH

4/ Z; ) ’ | | .
0/ | S
N X A° b( |

/19\ \T\V%\/\ - e
‘\ o “) U

s /.}'

READINGS
1. 20 9. 35" 17.__ 25
2. 95 0. I5 18.___ 30
3. 20 11._ 25 19.__ 20
4. 30 12.__ 30 20.__ 25
5. 0 13.__ 30 21._ 25"
6. 25 14.__ 30 22._ 0
7. 20 15.__ RS 23.;-?5_’__
s._ 30 16._ 20O 24._ A5

]9 0 220 /75

TOTAL 05 AVERAGE A5.9~ s opacIry




OPACITY WORKSHEET

h‘\
STACK AN IVAL
PROD RATE _________TPH
AP

LAYOUT OF AREA

READINGS
1. - ;Zfr/ 9.__;§£2__
2. RO 10.___ 30
3, aa? 11. 6?51_
s /5 12. 30
5. 30 13.__ 30 _
6. 35 14.__ 325
7. A5 . 15.__ 3o
8.2 16.___ A5~
190 e
L. poTAL 6AS5 AVERAGE

DATE

TECH 4;})
TIME /047 to

WIND SPEED - 5 MpPH

WIND DIRECTION //66
RELATIONSHIP TO NORTH

W/

17. 20
18.__ 20
19.__ 30
20, 25
21, 357
22.__ &)
23.___ 35
24.__ 5

26. 1

% OPACITY




OPACITY WORKSHEET

/1\ DATE S oo

STACK {5‘\'; 127/ TECH Prazn)
PROD RATE _____ TPH TiME _/ /14 to
AP WIND SPEED _C-5 _ MPH
WIND DIRECTION N
LAYOUT OF AREA | RELATIONSHIP TO NORTH W
B
; ,,,/3?’:1 10
4 :
o !
o1, 0 |
LN ¢ -
/D \9\')’0 !
. \'
x o
[P /A ) ).>-(
READINGS
\ ~ -
1._30 9. 25 17, 2957
2._ 35 10.__24) 18.__ 30
3. 35 11, 75 19. 30
4. 25 12. 20 20,25
~
5. 35 13. 74) 21. 30
6. A 14, 27 22. )
7. 20 15. g 23, 234
g.__ 20 16.__ 2D 2. &5
300 ik o
— _
) . aua
\ TOTAL (ﬂ OO AVERAGE < $ OPACITY




OPACITY WORKSHEET

/)\ | | DATE Z_10-70

| STACK A50-19 o TECH __jr<.
PROD RATE TPH TIME (2 32 to

AP | ' WIND SPEED __(QO-S_ MPH
WIND DIRECTION |

LAYOUT OF AREA RELATIONSHIP TO NORTH /‘\N

N,

1 ' | (
\{&W r
) |
ot A/%Ofg
> g
;:@Sum/
READINGS |
1. A5 9. 20 17.__2S
2. M 10. 30 18.__ 240
3. 20 11. A5 19.__ /5%
425 12.__*0 20._ 24
5. o020 13.___/€_____ 21,4-?__/_"'7
6. 20 14,20 22, AS
7. 95 15, S5 23,35
8. 71D 16. 235 4. 15
: ”)é ' It’ |0 /gg
) y
. TOTAL 5 60 AVERAGE 233 % OPACITY




\

OPACITY WORKSHEET

: A s
stack 43 d A
PROD RATE TPH
AP

LAYOUT OF AREA

%

14\4//

READINGS
1.
2. 20
3._ 325
4. 15
5. 20
6. 25
7. JO
8. 20
/5
TOTAL

O\\
\/\ﬁ(

10
11

12.

13

14

15.

16

515

DATE

TECH padl
W

TIME /&7  to

WIND SPEED _. =  MPH
WIND DIRECTIOHN

RELATIONSHIP TO NORTH

20 ' 17._ /5
.25 18.__ 20
RS 19._ 20
0 20.__ 2D
25 21._ 20
RS 22,0
30 23.__ 1§
25 24._ LS
/7§ 1SS

AVERAGE 271, 5 $ OPACITY

5-10



OPACITY WORKSHEET'

stack __ 1 o)
PROD RATE _______TPH
AP

LAYOUT OF AREA

READINGS

1. /5 9. /:;/
2. 90 10 25"
3. 30 11, 25
4, 30 12, g
5. /5 13 /5
6. /5 | 14. /<
7 35 15 75
8. 16._ 25
[ D 1< s
"f:i TOTAL 520

AVERAGE

DATE

. -r2). '?f‘:v
TECH __

TIME R340 to
WIND SPEED A— /0O MPH

WIND DIRECTIOHN ‘\M

RELATIONSHIP TO NORTH —
w/

17.__34)
18._ A5
19.__ 30
20.__
21._ A5
22.__ RO
23.__ 2
24._ 25

.
=17 $ OPACITY




f \ stacx )
PROD RATE TPH
AP

LAYOUT OF AREA

i
3

_\we

2
_L:,\_)

b‘J
\

Y

— —
.
\ -
—\

( ™\ TOTAL 40

OPACITY WORKSHEET

5 /-7
DATE
TECH IEAS
TIME _/3/) to
’\"‘ I'r’\, '
WIND SPEED _ = ~/7) MPH "

WIND DIRECTION //7 N
RELATIONSHIP TO NORTH

s dny :

JA”/Z (///;}5 S L /i‘/

./_?/(/’_ e ;//,z* Lo vd/]?'ﬂ;‘/
. O

] A

- 3¥;j> '

9. 0 17._ 5
10. () 18. [
1.0 19 d,
12.__ 0O 20 0
3. 5 21._ 5
4.5 22.__ S
15,0 23 d
16._ 24.__ 0O

;0 5
AVERAGE £ 7 § OPACITY




[ 4

e——- -

It ;
STACK - s

OPACITY WORKSHEET

PROD RATE | TPH
AP

LAYOUT OF AREA
READINGS
1. 5
2.4 10.
5.4 11.
i 5 12.
5-__4@1___ 13.
5. 1) 14.
7.0 15.
8. 16.

4

TOTAL

AVERAGE

DATE
TECH
TIME
WIND

WIND

[y

¥ 20

to

SPEED

L _ i
-~ "2 wMpH

DIRECTION

RELATIONSHIP TO NORTH

17.

18.

19.

20.

21.

22.

23.

24.

% OPACITY

5-11-70
w
-~

/M



( )

SR

P

e
STACK

PROD RATE
AP

LAYOUT OF AREA

READINGS
1._ O

2.__ 35
3. O

4. O

5. &5
6.0

7.4
TOTAL

OPACITY WORKSHEET

AT

R

9.
10.__ 5
11.___ 0O
12. 5
13.___ 5
14, )
15 0
16.___ 5

Z4)
AVERAGE

DATE g-//-7D

TECH

TiME 757 to

WIND SPEED _ 5-/5 MPH
)

WIND DIRECTION pd

RELATIONSHIP TO NORTH
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2. |5
3. 20
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13.___ 20 21.___j/r7
s 22 /2
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/"\ STACK = ~1-1C TECH __g'n
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1-_&_ g. /5 17. /O
2-__5__ 10.___ 5§ 18, 5
. 3.5 11.__ /0 19. i)
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1. 10 9. /5 17._ /S
2.___ 15 10.___ /0 | 18.__ /S
3. 1S 11._ /45 19.__ 20
4.___ /10 12.__ /57 20.__/O0
5. /5 13._ /5 21.__ /S
; 6. /0 14.__ /0 . 22._ /ST
7. MW | 15._ /¢ 23.__ /S
s.__ /& 16.__ /0 4. IS
Ly Yoy, /20
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