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SECTION 1
INTRODUCTION

The purpose of this data supplement is to document data in greater
detail than was possible in Volume I (Technical Results) of this report. It
is intended to provide sufficient detail for researchers to perform their own
analysis of the data obtained. Readers are referred to the technical volume
for objectives, description of source emission‘resu1ts, data interpretation,
and conclusions,

The remaining sections of this data supplement contain the following
information:

Section 2 -- Boiler Operting Data: pressures, temperatures, and flowrates;
efficiency calculations using the ASME heat loss method

Section 3 -- Sampling Data Sheets: continuous monitor data summary;
operating data tables and isokinetic calculations for EPA Method
5/8 (for particulate mass and SO and SO3 emissions), SASS (for
trace element and semi~ and nonvolatile organic sampling), and
VOST (for volatile organic sampling); and C; to Cg hydrocarbon
analysis data by onsite GC/FID

Section 4 -- Laboratory Analysis Results: trace element results by spark
source mass spectrometry (SSMS), atomic absorption spectroscopy
(AAS), and other methods; total chromatographable organic (TCO)

and gravimetric (GRAV) results, determination of semivolatile
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organic priority pollutants by gas chromatography/mass
spectrometry (GC/MS), and infrared (IR) spectra of total sample
extracts; analyses of VOST traps by GC/MS; and biological assay

reports.



SECTION 2
BOILER OPERATING DATA



BOILER OPERATING DATA: 8-25-83
Slurry
Flowrate
Inlet Windbox Economizer Strainer
Air Air Windbox Gas Inlet Header Pump Discharge Magnetic Mass
Temp. Temp. Pressure Temp. Temp. Pressure Pressure Meter Meter
Time (*F) (*F) (in. HWC) (°F) {°F) (psig) (psig) (gpm) {gpm)
0815 85 523 540 98 9.38 9.95
0930 88 523 11,2 525 98 206 9.36 10.09
1015 92 518 11.2 532 98 205 5,36 10,11
1115 93 518 833 99 204 9.33 10.08
1200 98 520 11.2 5§35 100 204 9.30 9.92
1245 99 520 11.2 540 101 204 9,30 9.86
1330 99 521 11.2 542 100 210 196 9.29 9.82
1425 101 522 11.2 526 99 214 200 $.27 9.85
1500 102 519 11,2 529 99 212 200 9.26 9.76
1600 99 517 11.2 533 100 214 200 9.25 9.75
1700 98 520 11.2 539 101 210 198 9.24 9.72
1745 99 517 11.2 542 101 210 198 9.26 9.65
1845 97 518 11,2 544 101 210 196 9.26 9.72
Average 96 520 1.2 535 100 209 198 9.30 9.87
{continued)




BOILER OPERATING DATA: 8-25-83 (continued)

Natural Gas Flow Steam

Feedwater

Burner Air Feed Ecggg::zer Ecg:gT;ier
No. ¢ Heater Pressue Flow Temp. Temp. Temp.
Time (103 scfn) (103 scfn) (psig) (103 1o/hr) (°F) (°F) (°F)
0815 3.72 3.73 173 56.7 262 200
0930 3.79 3.69 176 56.0 265 262 200
1015 3.51 3.69 175 55.7 265 262 200
1115 .21 3.61 175 55.7 262 200
1200 2.99 3.52 175 54.6 265 262 200
1245 2.99 3.51 175 85.0 262 200
1330 2.94 3.51 178 54.9 ’ 265 262 200
1425 2,96 3.56 175 56.5 262 200
1500 2.98 3.46 175 55.7 262 200
1600 2.93 3.35 176 85.2 262 200
1700 2.89 3.45 174 55.9 265 262 200
1745 2.96 3.50 175 55.8 262 200
1845 2.96 3.55 175 §5.2 265 262 200
Average 3.14 3.55 175 §5.5 265 262 200

{continued)



BOILER OPERATING DATA: 8-25-83 (continued)

Burner #2 Burner #3 Burner #4

Air Slurry Alr Slurry Air Slurry Furnace Stack  Stack
Pressure Pressure Pressure Pressure Pressure Pressure Pressure Temp. 05
Time (psig) {psig} {psig) {psiq) {psig) {psig) (in. WC) (°F) (% day)}

0815 206 168 206 166 206 168 =0.15 571 6.7
03930 206 166 206 164 204 176 -0.31 5594 6.8
1015 204 164 206 164 204 176 -0.31 567 6.8
1115 206 164 208 164 206 174 -0.30 572 6.8
1200 206 164 208 162 204 174 -0.30 574 6.8
1245 206 164 208 162 206 174 =0.31 577 6.6
1330 204 166 208 166 206 178 -0.31 580 6.8
1425 206 167 208 16 206 178 -0.40 5610 7.0
1500 208 168 207 166 206 173 -0.16 563 6.7
1600 -0.16 568 6.7
1700 206 168 208 166 206 178 -0.15 574 7.8
1745 206 168 208 166 206 178 -0.16 578 6.7
1845 206 167 208 166 206 178 -0.16 576 6.8
Average 206 166 208 165 206 176 -0.24 571 6.8

Ag00thflow at 0915
DSoothflow at 1400



SUMMARY SHEET

ASME TEST FORM

FOR ABBREVIATED EFFICIENCY TEST PTC 4.1.a 1744}
R TEstno BOILERNO. [/ oaTeg®-r~->
OWNEROF PLANT A\ /0 T~ LOCATION  S£ /o brecc/, .

TEST CONDUCTED BY

/ ;cu- [V

OBJECTIVE OF TEST A& 5, (., 0 (/1:,,:(

SJURATION ST L

BOILER MAKE & TYPE /eole,

RATED CAPACITY ¢, () 4404

STOKER. TYPE & SIZE

PUL\’ERlZER TYPE & SIZE

FUEL USED Cojo O

BURNER, TYPE

& SIZE

MINE

COUNTY

STATE

SIZE 4§ F'RED

PRESSURES & TEMPERATURES

FUEL DATA

1 | STEAM PRESSURE IN BOILER DRUM COAL AS FIRED
pue | /G0 PROX. ANALYSIS % wt oI
2 | STEAM PRESSURE AT S. H. OUTLET psia 37 | MOISTURE 25 ) | 51 |FLask PoINT F*
3 | STEAM PRESSURE AT R. H. INLET pira 38 | VOL MATTVER 52 | Sp. Gravity Dag. API*
VISCOSITY AT SSuU*
4 | STEAM PRESSURE AT R. H. OUTLET psia 39 | FIXED CARBON 53 | BURNER SSF
TOTAL HYDROGEN
5 | STEAM TEMPERATURE AT 5. H. OUTLET F 40 | AsH EAP N PV E A
6 | STEAM TEMPERATURE AT R H INLET F TOTAL 41 | Brugerlb
7 STEAM TEMPERATURE AT R.H. QUTLET F 41 Bsu por Ib AS FIRED 1A%
ASH SOFT TEMP.*
8 WATER TEMP. ENTERING (ECON {BOILER)) F 20() 42 ASTM ME THOD GAS s YOL
) COAL OR OIL AS FIRED -
9 | STEAMQUALITY % MOISTURE OR P P. M. 20 ULTIMATE ANAL YSIS 54 .éa/fL s
10 | AIR TEMP. AROUND BOILER (AMBIENT) F | S¢, | 43| carson S¥(p |55 cn, mETHANE [T . O
TEMP AIR FOR COMBUSTION e A ST
1 TENE
(This is Referance Temperature) t F 7é 44 | HYDROGEN 3 L 56 éﬁ‘r_@"én o. 1
12 | TEMPERATURE OF FUEL £ /D | 45 | OXYGEN 2« | 57 JCatp, SSHvEERE |,
13 | GAS TEMP.LEAVING (Boiler{{EconPlaic Hte) | £ 1S/ | 46 | NITROGEN 7. | 58 [CiHse ETHANE 5
14 | GAS TEMP. ENTERING AH (IMcondinons 1o be —
corrected to guarantee} F 47 | SULPHUR o/- "/ 59 1H, S
UNIT QUANTITIES 40 | ASH 3.2 |60 Jeo, /ol
15 | ENTHALPY OF SAT-IOWD (TOTAL HEAT) ler/b | [ 73 [ 37 | moisture 3.77 ler {Hi  HYDROGEN |~
16 | ENTHALPY @ATURATE (SUPERHEATED) o
STM. ._./M sw/s | /)95 JOTAL  Vrx o TOTAL |[/ee v
hd [ 4
. 6 TOTAL HYDROGEN
. EN;TEHCAOLNP):OF SAT. FEED TO ou.sy s | 13 COAL PULVERIZATION oT
J 48 | GRINDABILITY 62 JDENSITY 68 F
18 | ENTHALPY OF REHEATED STEAM R.H. INLET|8r/Ib INDEX*® ATM. PRESS.
19 | ENTHALPY OF REHEATED STEAM R. H. 49 | FINENESS % THRY
QUTLET Bruslb 50 M 631 [Bn PER CU FT
20 | HEAT ABS/LB OF STEAM (ITEM 16 -ITEM 17) [Bru-lb / $0 | FINENESS % THRU 41 | gy, PER LB
OQ-Q 200 M*
INPUT.QUTPUT (TEM 31 100
~ITEM 18) ] VTR
21 | HEAT ABS/LB R.H. STEAM(ITEM 19 Bty Ib 84 | EICIENCY OF UNIT % TEw 29 <2
22 | DRY REFUSE (ASH PIT + (LY ASHPPER LB Bru/lb % of A. F
AS FIRED FUEL 21 ]| HEAT LOSS EFFICIENCY A.F. FUEL | FUEL
23 | Brw PER LB IN REFUSE (WEIGHTED AVERAGE) [Bru/tb | 4 70| 65 | HEAT LOSS DUE TO DRY GAS /(,"77(‘, l@_i
24 | CARBON BURNED PER LB AS FIRED FUEL  [Ib/ib [/ S| 66 | HEAT LOSS DUE TO MOISTURE IN FUEL 7 2
25 | ORY GAS PER LB AS FIRED FUEL BURNED  |Ib/Ib | 229" | 67 | HEAT LOSS DUE TO H,0 FROM COMB. OF Hy &Y 2.9
HQURLY_QUANTITIES - 58 | HEAT LOSS DUE TO COMBUST. IN REFUSE { R
26 | ACTUAL WATER EVAPORATED Ib/he SOV 69 | HEAT LOSS DUE TO RADIATION &f o. "l
27 | REHEAT STEAM FLOW tb/he 70 | UNMEASURED LOSSES — —
28 | RATE OF FUEL FIRING (AS FIRED wt) 1b/he n TOTAL )
29 | TOTAL HEAT INPUT ({tem 2"’030"0"- 4l kB/he | ¢ £ 76p 72 | EFFICIENCY = (100 = liem 71) ~)o
30 | HEAT OUTPUT IN BLOW.DOWN WATER kB/he
TOTAL Itam 20) +(11am 27 xItem 21} + Itam 30 | KB/
N {HEAT (lrem 26=1tem (ltem e r ﬁéci“{o
OUTPUT 1000
FLUE GAS ANAL. (BOILER)(ECON) (AIR HTR) QUTLET
32 | co, avoL |9, S
1o % VOL O
34 | co % VOL "; * Not Required for Efficiancy Testing
35 { N, (BY DIFFERENCE) % VoL | ¢S, .
36 | EXCESS AIR % 1 4<, t For Point of Measurement See Par. 7.2.8.1-PTC 4.1-1964
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CALCULATION SHEET

ASME TEST FORM
FOR ABBREVIATED EFFICIENCY TEST

PTC 4.1-b (1964)

Revised September, 1965

OWNER OF PLANT TEST NO. BOILER NO. DATE
ITEM1S ITEM 17| kB/he
30 | HEAT OUTPUT IN BOILER BLOW.DOWN WATER L8 OF WATER BLOW.DOWN PER HR X |co - - T PR
1000
wd
If impractical to weigh refuse, this
item con be estimated os follows
% ASH |
ORY REFUSE PER LB OF AS FIRED FUEL = - N AS FIRED COAL NOTE: IF FLUE DUST & ASH
2¢ 100 - % COMB. IN REFUSE SAMPLE PIT REFUSE DIFFER MATERIALLY
g IN COMBUSTIBLE CONTENT, THEY
ITEM 43 ITEM 22 ITEM 23 oS (p(/ SHOULD BE ESTIMATED
CARBON BURNED SY,. .G 06 SG2Q.| GRBP | SEPARATELY. SEE SECTION7,
PER LB AS FIRED - e COMPUTATIONS.
FUEL 100 14,500 .
DRY GAS PER LB 11CO; + 80, + 7(N, ¢ CO) 3
AS FIRED FUEL - X (LB CARBON BURNED PER LB AS FIRED F
o, T o) ( URNED B ED FUEL + _2_5)
BURNED
25 ITEM 32 ITEM 33 ITEM 35 ITEM 34 ITEM 24 ITEM 47
Nx 557 ¢8x 0 *7\BN ¢+ e oNLl ... | K
ITEM 32 ITEM 34 267
3 X(g,-;-." ..:‘:.)
co
EXCESS 0 - —— ITEM 33 ITEM 34 — -
3 | AIRY 100 x 100 x XS 2 5.5
-2682N, - (g, - €0 ) ITEM 34
.2682 (1TEM 35) - (1TEm 33 - TEM 34,
€38 S0 2
Btu/lb Loss
HEAT LOSS EFFICIENCY As FIRED| HRAV Loss
FUEL 100 = %
HEAT LOSS DUE LB DRY GAS M
65 | TO ORY GAS PERLBAS XC_ X ("lvg = Tair) = by e 2” x0.24 ' TEMI I -(TEMIY / ) 5 x100= /é {
FIRED FUEL Unit /‘f.’? 5‘7[ Y. ... 6. 6: a We i,
66 | HEAT LOSS DUE TO _ LB H,0 PER LB
MOISTURE IN FUEL = AS FIRED FueL X L(ENTHALPY OF v‘:.” AT 3 & Tigi 66 » 100 =
< (ENTHALPY OF LIQUIDAT T AIR)] - 1TEM 37 2 ((eNTHALPY o APOR > 3
AT 1 PSIA & T ITEM 13) —(ENTHALPY OF uoxﬁ;o‘(w TITEMIN) = ..o 37‘1 b
&7 HEAT LOSS DUE TO H,0 FROM COMB. OF H, = SH, x {(ENTHALPY OF VAPOR AT 1 PSIA & T GAS
2. LVG) — (ENTHALPY OF &mum AT T AIR)] 67 100~
=9 x TEM4U [(ENTHAL#4 oF varoa AT 1PSIA & TITEM 13) - (ENTHALPY OF LIQUID AT [J4e@ | a1 3, Vi
100 TITEMIN] = eveveornenn ~ed,
68 | HEAT LOSS DUE TO ITEM 22 ITEM 23
— X100 = -
MBUST!
COMBUSTIBLE IN RE FUSE o006l * SR ... 360 3~ <
69 | HEAT LOSS DUE TO TOTAL BTU RADIATION LOSS PER HR "
- 2 x100 -
RADIATION® LB AS FIRED FUEL — 1TEM 28 a O Cl
e o v & > @ - ‘. e
70 | UNMEASURED LOSSES ** e I xr00=| ......
a
71| TOTAL 3’@-0
72 | EFFICIENCY 72 -0
(100 - ITEM 71) e I [ olr

t For rigorous determination of excess oir see Appendix 9.2 - PTC 4.1.1964
* 1f losses ore not measured, use ABMA Standard Radiation Loss Chart, Fig. 8, PTC 4.1-1964

** Unmeasured losses listed in PTC 4.1 but not tabulated above may by provided for by assigning o mutually

agreed upon value for ltem 70,
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SECTION 3
SAMPLING DATA SHEETS

Continuous Monitoring Data

EPA Method 5/8 Field Data

Source Assessment Sampling System (SASS) Field Data
Volatile Organic Sampling Train (VOST) F{g]d Data

C; to Cg Hydrocarbon Analysis Data
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3.1 CONTINUOUS MONITORING DATA
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Continuous Monitoring Data :

8/25/83

Stack gas (all readings dry basis)

] NOx 02 coz So2 Cco TUHC Temp.
Date/Time (ppm) (%) (%) (ppm) (ppm) (ppm)(Deg.F) Comment
0:01 380. T 9.8 395. 2. 583.
0:30 390. 7.5 9.8 425. 2. 587.
1:00 38S5. 7.4 9.8 445 . 2. 569.
1:29 385. 7.4 9.9 485 . 2. 570.
2:00 385. 7.3 9.9 490. 2. 572. Sootblow
2:29 370. 7.5 g.8 §30. 2. 552.
3:00 380. 7.3 9.9 535. 2. ©559.
3:29 380. 7.2 9.9 865. 2 562.
4:00 380. 7.2 9.9 555. 2. 5686.
4:30 3785. 7.1 9.9 590. 2. 587
5:00 370. 7.0 10.0 810. 2. 569.
5:30 375. 7.0 9.9 835. 2. §71.
6:00 370. 7.0 9.8 660. 2. 573.
8:30 370. 8.9 9.9 860. 2. 579. Sootblow
7:00 375. 8.8 9.9 730. 2. 562.
7:30 370. 6.8 9.9 730. 1. 565. Calibrate monitors
8:50 400. 8.4 9.7 230. 2. 572. All monitors online
8:55 400. 8.0 9.5 245. 2. 574.
9:00 4405. 7.7 9.5 220. 2. 871.
9:05 400. 7.7 9.4 215. 1. 5§73.
9:10 400. 7.8 9.2 2056. 1. 573.
9:14 400. 7.8 9.1 205. 1. 572. Sootblow
9:19 390. 7.6 8.9 250. 4. ©5860.
9:25 385. 7.7 8.8 200. 2. 5560.
9:30 385. 7.8 9.3 205. 3. 555.
9:35 395. 7.6 9.2 225. 4. 557.
9:39 385. 7.5 9.3 205. 2. ©5568.
9:44 390. 7.5 9.3 210. 2. 5569.
9:50 390. 7.5 9.3 205. 2. 5H60.
9:55 375. 7.5 9.3 2156. 2. 582.
10:00 390. 7.5 9.5 220. 2. 582.
10:05 390. 7.5 9.8 215, 2. 5863.
10:10 385. 7.4 9.7 215. 2. 564.
10:14 390. 7.4 9.8 210. 1. 558.
10:19 395. 7.4 9.6 ! 205. 2. 570.
10:25 390. 7.4 9.8 210. 2. 569.
10:30 3980. 7.4 9.5 225. 4. 570.
10:35 385. 7.3 8.5 200. 2. O571.
10:39 390. 7.3 9.6 215. 2. 570.
10:44 380. 7.4 9.8 230. 2. 566.
10:50 390. 7.2 10.0 210. 1. 6569.
10:55 395. 7.2 9.9 2156. 2. 570.
11:00 385. 7.2 9.8 220. 2. b570.
11:05 385. 7.3 9.7 240, 3. 570.
11:10 3940. 7.2 9.7 220. 1. §572.




Continuous Monitoring Data : 8/25/83 (continued)

Stack gas (all readings dry basis)

Nox 02 CO2 S02 €O TUHC Temp.

Date/Time (ppm) (%) (%) (ppm) (ppm) (ppm)(Deg.F) Comment
11:14 390. 7.2 9.6 220. 1. 572.
11:19 390. 7.2 9.4 225. 1. 572.
11:25 395. 7.2 9.3 230. 1. 5786.
11:30 395. 7.2 9.2 230. 6. 573.
11:35 390. 7.2 9.2 235. 3. 573.
11:39 390. 7.2 9.3 230. 2. 573.
11:44 390. 7.2 9.3 245. 2. 575.
11:50 395. 7.2 9.4 255. 1. 575.
11:55 395. 7.2 9.4 260. 1. 574.
12:00 395. 7.2 9.4 250. 2. 575.
12:056 395. 7.2 9.4 280. 1. 575.
12:10 400. 7.1 9.4 255. 1. 574.
12:14 390. 7.1 9.4 285 . 1. 575.
12:19 395. 7.1 9.4 255. 1. 575.
12:25 380. 7.1 9.5 255. 1. 676.
12:30 390. 7.1 9.5 255. 1. 576.
12:35 395. 7.1 9.6 270. 1. 576.
12:39 395. 7.1 9.7 275. 2. s76.
12:44 395. 7.1 9.8 270. 1. 576.
12:50 385. 7.1 9.8 275. 1. 576.
12:55 390. 7.0 9.7 270. 2. 576.
13:00 3%0. 7.0 9.8 280. 2. 577.
13:056 390. 7.0 9.5 290. 2. 576.
13:10 395. 6.9 9.5 285. 4. 576.
13:14 390. 7.0 9.4 285. 3. 578.
13:19 385. 7.0 9.4 290. 2. 578.
13:35 395. 7.1 9.8 290. 1. 579.
13:39 395. 7.0 9.7 295. 1. 579.
13:44 395. 6.9 9.6 300. 1. 580.
13:50 400. 68.9 9.4 320. 1. 579.
13:55 395. 6.9 9.3 320. 1. 579.
14:00 380. 7.0 9.0 330. 1. 579.
14:05 385. 7.0 8.9 345. 1. 580.
14:10 405. 8.8 9.2 345. 2. 579.
14:14 405. 6.8 9.4 335, 1. 579.

14:19 395. 6.8 9.2 335. 2. 571. Sootblow
14:25 390. 6.8 9.4 340. 1. 563.
14.30 400. 8.8 9.3 350. 1. 564.
14:35 400. 6.6 9.7 340. 1. 563.
14:39 405. 8.8 9.5 340. 1. 565.
14:44 410. 6.8 9.4 340. 1. 584.
14:50 405. 6.7 9.5 325. 3. 564.
14:55 405. 6.7 9.5 335. 4. 564.
15:00 405. 6.8 9.7 325. 2. 5865.
15:05 405. 6.6 9.7 335. 2. 564.
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Continuous Monitoring Date : 8/25/83 (conc

luded)

Stack gas (all readings dry basis)

NOx 02 co2 S02 Co TUHC Temp.
Date/Time (ppm)} (%) (%) (ppm) (ppm) (ppm)(Deg.F) Comment
15:10 410. 8.8 9.6 330. 1. 565.
15:14 410. 8.8 9.8 330. 1. 5865.
15:19 410. 6.6 g.8 335. 1. 566.
15:25 405. 6.7 9.5 345. 1. 568.
15:30 405. 8.7 9.5 340. 1. 568.
15:35 400. 6.8 9.7 335. 1. 587
15:39 405. 6.8 9.6 345. 1., 588.
15:44 405. 6.7 9.4 345. 1. 568.
156:50 400. 6.6 9.5 350. 1. 589.
15:65 390. 6.6 9.5 355. 1. 568.
16:00 390. 8.6 9.7 3565. 1. 5869.
16:04 400. 8.8 9.8 360. 1. 570.
18:10 395. g6.6 9.4 360. 1. 570.
18:14 410. 8.6 9.4 385. 1. 670.
16:20 415. 8.6 9.5 370. 1. 570.
16:25 410. 6.6 9.5 375. 1. 571. Calibrate monitors
17:14 438. 7.7 9.8 349. 209. 1. 572. All monitors online
17:45 429. 5.7 9.4 349. 223. 2. 578. Method 8 S02 test
18:14 425. 7.1 9.7 349. 223. 1. §79.
18:45 418. 7.0 9.8 349. 234. 577. TUHC monitor
19:00 421. 6.9 9.7 268 . 556 . inoperative
19:29 423. 6.8 9.8 278. 556.
20:00 413. 6.7 9.7 279. 557.
20:29 412. 6.6 9.9 288. 560.
21:00 413. 6.5 9.6 320. 562.
21:29 408. 8.4 9.7 324. 565.
22:00 404. 6.3 9.4 334. 567.
22:29 386. 6.2 9.3 349. 570.
23:00 404. 6.2 9.3 387. 571.
23:29 400. 6.1 9.3 380. 571.
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3.2 EPA METHOD 5/8 FIELD DATA



—————————— ——— - - -

ACUREX CORPORATION

————— —— —_—— - — jp——

Acurex Project No. 20

Run _/ - m- 513

M3S.A1

Field Dates_ sg-a%[24-82

Plant _ Dy ppeT -~ Memeniy 1IN

Sampling Location Rpi 6 Ne | i

Sampling Date S-2C-573
FIELD CREW
Crew Chief: Ceoes O, Dau o
Testing Engineer: 1 Pre }chmmy - SACS
2____Mreri M MuyRRe~y = M-577
Engr. Technician: 1 a
2
3
Lab Technician: 1 _
2
Process Engineer: ] _
2
FIELD SAMPLE REFERENCE NUMBERS:
500222 mPL e et
e ISP
900215 e swez TVl e
900214 9.0 36 1.5 1f o
9300223
. 900224
900231
900229
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT _DuPmot - Meampuwie T

DATE . ¥-2%4-§2 i

SAMPLING LOCATION

INSIDE OF FAR WALL TO "
OUTSIDE OF NIPPLE. (DISTANCE A) ___S%.&

INSIDE OF NEAR WALL TO .
OUTSIDE OF NiPPLE, (DISTANCE B) b I3

S, f
by ss‘o"—————'-:
0o O O O
>« B,

STACK 1.0, (DISTANCE A - DISTANCE B) —.SR.0 "

1IP2SVWT 5O

NEAREST UPSTREAM DISTURBANCE 2% Wipen,

NEAREST DOWNSTREAM DISTURBANCE

CALCULATOR ML Mule 37/

wesT —_—

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK L.D. STACK LD. (TO NEAREST 1/B INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
) . & 2.1 b6
2 / b.28 10- S
3 \ 1o-™ 1N -9
¥ 1% b L.\
s ( (1§15 23.2%
4] \ 272.92 27,4
1 / 27.05 21.5%
% \ 3125 3275
T / 342 340
) ( 29.539 + ¥.09
[ ) ¥215 WS
& Y 9¥1.91 S2NS
i
J
EPA ;3;:;1 32 3.8 a5



PRELIMINARY VELOCITY TRAVERSE boeT

A i { \ t v
PLANT Duepot = M\emp B . N ] i N ':
DATE £-24-%23 \¥30 . '
LOCATION _Roitgnr Mol = crom W g 1
STACK L.D. . ¢ i . 2 |
BAROMETRIC PRESSURE. in. Hp 1
STACK GAUGE PRESSURE, in. #,0 = £. s o B Lél L
OPERATORS A g SCHEMATIC GF TRAVERSE POINT LAYOU?
- EST I
TRAVERSE VELOCITY STACK TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE POINT HEAD TEMPERATURE
NUMBER (apg). in.H,0 (Ty). °F NUMBER (apy), in.H;0 (T,), °F
A -\ .O% 19 e - . oE s2c
2 » 3¢ s <\ 2 Mo £39
2 - §9 SS% 2 A (o) ssv |
¥ S5 SSe r S 55k
P N 2 R
C & <M b t2 ££9
1 i 5% L 40 §s9
% S 59 | 5 35 Sel
9 Y $§9 | G 35 Se
to Y2 Sips lo .32 Sbo
i .25 St (" .30 [
A-12 <30 ¥973 =2 .3 [ o)
R— \ o Stg D - 10 So\
2 y] 49 2 25 Szl
2 35 ss2 | 2 28 A
3 S¢ SSY v 32 £38
s .52 $S 53 30 S3
G NS 55y 6 L8 s42
7 by scY 1 - 20 sHe
D s S5 g 32 £50
9 4O ST g - 30 sSSo
) . YO S & /0 Y 5S¢
"W O (3353 tt .33 $E¢
g-\2 ' 30 Y4\ 12 - 33 TS
AVERAGE AVERAGE
EPA 4(%;:) ng;@‘z' RS A\ SEP ony - :.‘;-; le, = She



ISOKINECTIC N%ﬁéLE CALCULATION
SAMPLING RATE CALCULATION

Plant Y:‘: '\:- o |\",Q\\\9't.“ . Performed by Ay e ry ) \
pate___ ci=T T

—— o
Sample Location =~. 2r

Test No./Type = 4/

[ ]
-

.25
ng = A Ts
Y

where: Ny = Nozzle diameter (inches)

Average pressure differential across the AH e
orifice meter (in. Hy0) -
Temperature stack gas, average (OF) Ts =
Temperature of gas meter, average (°F) T aC
Stack gas velocity pressure (in H0) AP 2
( (__) (___+ 460) )-25 Ng

() «( +460)(___ ) CeT

T

= 4 'm

AH = K (Nd) TS- (AP)

where: AH = Pressure differential across the orifice meter (in Hy0)

Nozzle diameter, actual (inches) Ng 367
Temperature of gas meter (°F) Tm 101
Temperature of stack gas (°F) Ts <
Stack gas velocity pressure (in Hp0) AP

(( ) )“{-_—_——_%g}(__)) aH
Magic number ( )4 K(Nd)4 1. 991
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[SOKINECTIC SAMPLING WORKSHEET

Peformed by

Date
Sample Location
Test No./Type

. \ IR,
-"\\,\ ~ ( -

sl =

K = 782.687 (Cp)2 (1-Byp)2 Ps My
2
l(0 MS Pm

where:

\

K = Contant of fixed and assumed parameters (dimensionless)

r.(v,.f‘)\
Pitot coefficient (dimensionless) Cp -
Water vapor in the gas stream Bwo s
(proportion by volume) R
Absolute stack gas pressure (in. Hg) Ps ==
Molecular weight, stack gas dry Mg -
(1b/1b-mole) .;:. 7=
Orifice coefficient (dimensionless) Ko L
Molecular weight, stack gas wet Mg
(1b/1b-mole) Md(I-Bwo) + 18(Bw0)
Abolute meter pressure (in. Hg) Pm ;33453:\
782.687 (___ )2 (1-___ )2 (___ ) (__) K
2 () () T
RS ‘,‘f
3-11 -




Plant .:DLK:FONT'r Ble uptin A

FIELD DATA

Impinger Volumes

Probe Length and

Type _ :

Paqe [ of _‘/

B Tgres

21-¢

Date Y 2s - £3 Initial Final Net Gain Nozzle Size & 1.D. P_§L_)___'g__j<,_- 1
Sample Location_® 47 Bs, e $91 1PA  160me SE20 _4iG Pitot Coefficient & 1.0. __O Fe (a.cireYuns- 17
Sample Type__ _EFAP s/% SUY-2 u,0, 100, $WY 3.6 Assumed Moisture ol
Run Number ) ST 6 4,0, 160 5320 LS Molecular Weight, Dry, (M)
Operator Murcasy Meter Box Number_ NAPP CS™ ¢7¢™
Ambient Temperature G5 Meter Coefficie.nt,________ e MR
Barometric Pressure 29.9% a F-actor oy e
Static Pressure, (H,0) -0.5 Silica Gel K = 7 7 o
Filter Number(s)  # ;_ggéuzm,\B 6213 U3 _Mbe K(nd)® = () -
- 4 {Tm
8H = K(N;) 1—s-) ( P)
Leak Check: Initial at e * Hg, Q15 CFM SASS Condensate  _pofn
Final at " Hg, u¢g CFM 3
Pitot Leak Check: _ g Total Volume Ate. 2
CIO‘(;;J::? Temperature OF
Clock Gas Meter Orgf :;:e Pr:gs?re
) Reading erentia
' Sampling (Vp), ft 3 Ve:igg;ty (aH), in. Hp0 Gas Meter Pumy s
Traverse | 14 vg.
point | Time, min (aP.), Organic Vacuun
Number in. A,0| Desired Actual | Stack | Probe | Impinger | Module | Oven} In | Qut{ in. He .3pP
i 28] [1nt-y9. 754 : _
A-1 2 1854 ShEco O — | —Is7e| ~ | — — lizslorles| g o0
2 ¢ esb | stsoo | a5 1229 leaze |s7| | T — lioxlsrlvar|r@ a5
3 9% Qo 52.5 79 .S/ Y.l Y70 {579 | — — — (51a2 ol s oy
y g 02| ssgvsT |52 |4.28 |9 g0 |s79| — - — ligsT|e3los| ¥, 22/
5 g Y 158 3,0 S2 |4.2p 1486|577 (9o Yoalsy 22/
b |2 00| Lo v20 st M 146 g2 2024008 1 102] /¢ .y
9 o 0% | (¢ 2.¢: 79 < | 470 |4.20 |52 H021/051/03s” Y
A | 0] Y, 5§50 st %720 14.20 |579 20g 05 VOSIS . 7Y
T s DA 42190 N M 1410 1579 A0\ 7657} /638 4771
. : 7602/5, 2 Rev )
s

Comments: ?‘Obé. hecds
“

js7

' p our Hermoster does~t wos e
POy N Queh g s duL -~ perts A B onb



] G

Page Z-of _‘l

Clock Time
(24-hr) Temperature OF
Clock
. Gas Meter Orifice Pressure

s, Sesdng s ey | Dtferenty o]

Point (aP¢), Organic Vacuum | Avg.

Number T2 11y ln"'@?.(‘[() in, ﬁgo Desired Actual |Stack | Probe | Impinger | Module |Oven| In | Out| in. Hg |VAP
10 |20 e .20 3z 294 |29 |3,4 | = | — — lawlios ey| 11 lseo
1 |22 5l 71.000 30 |36 |3790 324~ | — | — Jagliedhos] iz |suy
(2 |ad 20 72995 s |wq) 139% @o | T 7 | 7 hgabieliod 1L Isee

oL T PP e ey g S o S S I S B A

Bl Re 1122 72,9495 o O S |sist — | — — Jair]iezficy “© o
2 be 1724 23 950 o | ot las 1872 = - ~ |z Lo liest H 224
3 N M1s.3¢c¢ 30 2 |28 579 {— T - 2/l [los] /0 , SU§F
4 |32 22¢ 9,550 ss ls.on |Yde6 ls79l — | - - aal,ocbas| 17 | vl
S 124 (230 29.%20 5§75 |5€3 400G |s7v | — — - 2ol les| s 229
e e 1734 72.2 350 Yoo lueo lsva] = — — |Rwl/az|wo3ls7 i
7 {3v 234 - 30 JyE 4942 Jlyvo|ssy| - | - = |2=olieq o] 7 eas
¥ 4o 133 8. 20 S0 453 [dyy kss |~ - = l1p27li03 les| 12 X2
9 lya 135 £%,50 45 lytz g sgs | = - — lzzyl 103\l 17wy
10 |4 46l Go.L® s iz lujo lsss|— | — — laevlgsbos| 77 oy
L {4 e 92.87 Mo |3y |3.00585 | — | — - Vo3 badd 457 | sal
2] 4y Ky Y499y0  |.3 |27 |28 lvso | — | — — |plsas jer| 43 | 5

T
Run Mo, ‘%"ﬂl« Date 5JAS5 J3 Sampling Location ¥ [ fsuty ¢ e

Comments:




bvi-¢

Page _—? of ‘/

Clock Time
(24-hr) Temperature OF
Chock Gas Meter Orifice Pressure
B Ly (i 103 | Veectts] . T | O e g
Point (aP), Organic Vacuum | Avg.
Number g 129471 Init. QYO in. ﬁzo Desired Actual | Stack | Probe | Impinger | Module [Oven| In | Gut| in. Hg (VAP

.y Jco (43 gs.250 OGS | b S0 s | — — —— 12as |0 lgel S |24
2 s> %0 26.310 A8 L pes W7o |52/ — | T L — asglwaled 9 Ly
3 |s9 252 Q€106 35 |34 134g Isgal -~ | — = ksolioalor] 1S Ler
g lse 54 109.20__| 45 |4y.1> Yoo |Sgz| - | — - 30 o< Vo /17 lien
S |sg 56 101900 1 .45 14,13 | 40 lsez| —- - — 228 /oal20d /7 .o
o e tI55 104,600 My 1903 | Y4ed IS29 | — — Raaligs j1ael /7 by
1 lea I8og 106.0S0 _|.43 3% |400 {579 | — | — T WReslos a7 | sy
g KM . §94 10¥.900 43 139 |doo |52 T T | T w3l (7 |ae
9 be 1§04 10%.B60 .43 1396 |89¢ |s579|— - VP lwsles| /7 | psel
1o Ly 150 1), QO M 3.5 1390 5729 ~ — l— 9 /03 || /2 L3¢
T 150% 11l 3,650 .38 344 3.50 1579 -~ — - x0 Vo lred G gy
12 i~ 1% NS Y@RO .33 2 306 1§79 | — | — = e AVAZA 7 Wl S

1512 ™

D-1 M 3% Jiysy 20 1.9 lyoglssy | =1 — | — |258)02be] 1 | .3
2 19 ~— 18 /17,700 28 (257 |26l %6 | — | — — Raglror g M 2
2 |7 1815 119.5 00 L3y |3.21 30 |55 | — | — —  |220l0a 2| /6 s.94
4 180 (529 .32 |2.92 2o | 555 |- | — - 230 [o2lr0/d 76 |.sce

720
Run No.  Afetat 5'/? 2y Date &-A5- L3 Sampling Location _*/ & cx.

Coments:



ST-¢

Page _/ of ¢/

Clock Time
(24-hr) Temperature OF
Clock
Gas Meter Orifice Pressure
- R G e o]
Point (aPg), Organic Vacuum | Avg.
Number P 1830 Init. ,,, R5C in. Hp0| Desired | Actual {Stack | Probe | Impinger | Module [Oven| In | Out| in. Hg |VAP
D-5 o ) §22 /23,00 .35 |25/ 3 |ssy | — | — - Zo /o2 /0] A7 Sy
e |8y 29 1asss0 .33 293 |290 |28Y] - | — —  rgobes Lol 7 LSH
7 |5e l£3 17 080 .33 1293 .50 |sgs | — - N A VR AR AR Y S
% |35¢ LANNEY . .33 |93 |x90 |sgs| — | — |[— 26 |r0 Yoz| 17 | o
9 __lao 182  /36.4600 .33 |»93 2% |s45|— |— — |alrog perl /7 L5
6 192 W34 /32 800 L35 | 22, |800 |ssz2l— | - — lezgbor Vvl sz | 5%
il ik 1429 /34400 - 33 1293 2.90 |56 | — - - Loxvlors Vol /78 S - 1
fz. 9. 436 /356 7F e 27F | X Fa |Sor - - T NR=roe Ver V2 >4
Yy !
KIS S e o] o
e ST Ve TRV ..
Run No. Aedso '/V ¥/ Date J‘/.,?s /JJ Ay Sampling Location ¥/ S I

Comments:




ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant b vpew L = Mo girie

Performed by

T e ; “";’,(
Date _ MR R
Sample Location [ -”‘;,;_JL [ARTRY
Test No./Type ‘CEL;;';
Barometric Pressure {in. Hg) P Ry
Meter volume (std),
v AH
17.64 ( m\ /P + S ERY
& \T, F 460,
o
. Vo std §2.0UL%
@SN [eray) + =’
17.64 13.6
O \TEET [\Tzar = %0
Volume of liquid collected (grams) Vie s T
Volume of liquid at standard condition {scf) ]
Vi, x 0.04707 WSt Gave
Stack gas proportion of water vapor
Vv std (s Bo .o
Y std ¥ Vi std kel * (2.2
Molecular weight, stack gas dry M
(1b/1b-mole) d 29.¢7
(% Cozx 0.44) + (% 0,x 0.32) + (% No+ % CO x 0.28) e
(97 x 0.44) + (&9 x 0.32) + {83+ x 0.28)
Molecular weight, stack gas wet
(1b/1b-mole) Mg 25.9)
Md(1-8,,0) + 18(8,,), RIL)(1-,p17) + 18(oM)
Absolute stack pressure (in. Hg)
P (in. H,0) (- 0.5) b 2. 14
+ _stack 2 (29 9¢) + e s
b 3.5 » 2% Y T35

3-16
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Temperature stack gas, average (OF) T i

Stack velocity (fps)
T.avg + 460
S
85.49 (C ) (Vap, avg __EST.

/(;&'hl) + 460
85.49 (-%8C ){ w3 )
— (rav) (agau)

Total sample time (minutes) 6 <
P -3
Nozzle diameter, actual (inches) Ng el
Percent isokinetic (%)
17.33 (Ts + 460)(Vw std + Vin std)
o Vs Ps Ng® %1 92.1

17.33 ( + 460) ({ )+ ( )
( ) )( )( R

2 <O x5
Arga of stack (ft¢) == 3 1416 e Ag (4.0%7

=144, w{ ! -=144 A

Stack gas volume at standard conditions (dscfm) ACFEM | SOONST
60 (1 - )Vsav 528 Ps

9 T, avg + 460 79.92

Q 2%,157
60 (1 - _ ) )(__)f___ 528 ()
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mp{orams) 15.432 C,
Merd (std)

Emission rate of particulate matter (1b/hr)
0.00857 (QS) CS , 0.00857 ( ) ) Ep

(std)

7602/5/81/Rev 1
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ACUREX
ANALYTICAL REPORT

Sample of. _CMER Dutbnt Dudd IS

Sample Date:

Requested By: _h. LiGR¢lend

1.0. Number: 3¢71135 1)

Anaiytical Method: £ 2v >lg. Bﬂ@\(m\z e hens  cpa Grev.me e (IPQ biant

Date of Analysis: TTEN /§3

Lab 1.D. Number Component Analytical Result Unit
Qccois (Psn® 3%)

PO ncwile M C
Ll‘;\—\ BIGN k) L. 1Q my /10003 D

Gec 2y sSG . _j
(H2Cs Brank) 2
76022 Sca 21617 i~
ACC A23 ' 56, (H35¢,) /5§82 v -
Qcoars 305 (M350 ez m_‘j

TN Bunk

N.3 A repoited values har# beeyy Qe d for blanks-

Analysis ay%a'lx.(a., 277 WOL(%}L

Date z Jas J£3

Form EED 082 5/81
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ISOKINETIC CALCULATIONS - USEPA:

DUPONT-MEMPHIS, TN NO.1

RUN NUMBER
DATE OF TEST
OPERATOR

METER VOLUME, CF
METER COEF
BAROMETRIC PRES, HG
DELTA H, IN H20
METER TEMP, DEG F
STACK TEMP, DEG F
CONDENSATE, ML
PERCENT CO2
PERCENT 02
PERCENT CO
PERCENT N2
STATIC PRES,
PITOT COEF
SQRT DELTA P, IN H20
STACK AREA, SQ FT
NOZZLE DIAM, IN
TEST TIME, MIN

IN H20

MASS PARTICULATE, 6
F-FACTOR, DSCF/MBTU

VOLUME, DSCF
WATER VAPOR, SCF
PERCENT MOISTURE
MOLECULAR WT DRY, LB/LB
MOLECULAR WT WET, LB/LB
STACK PRES, IN HG

STACK VELOCITY, FT/SEC
MASS FLOW, DSCFM

MASS FLOW, ACFM

PERCENT EXCESS AIR
PERCENT ISOKINETIC

GRAIN LOADING, GR/DSCF

GRAIN LOADING, GR/ACF
EMISSION RATE, LB/HR-STD

EMISSION RATE, LB/MBTU

1-SASS 1-MS/8
8-25-83 8-25-83
PWK MMM
1107.833 85.889
0.997 0.9908
29.98 29.98
2.13 3.47
112.3 103.3
576.9 S64.7
2934.9 146.3
3.5 9.7
7 6.9
0 1]
83.5 83.4
-0.5 -0.5
0.79 0.79
0.511 0.603
19.1 19.1
0.744 0.367
280 96
0 0
0 0
1,032.745 82.124
138.146 6.886
6.118 0.077
29.8 29.828
28.41 28.91
29.94 29.94
38.10 44 .21
19,627 24,157
43,666 50,775
118.984 92.145
0.00000 0.00000
0.00000 0.00000
0.00000 0.00000

3-19

M/3 BASIS



3.3 SOURCE ASSESSMENT SAMPLING SYSTEM (SASS) FIELD DATA
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ACUREX CORPORATION

i Rl:n_ ZASL )
Acurex Project No. _ 25913 $.01
Field Dates__ 5-24/2¢-%2 -
Plant Toerd= - Mgan
Sampling Location Ro.icepe Ay -CulS
Sampling Date z-25-27
FIELD CREW
Crew Chief: EKQLF C .M:’\o:ﬁc,'%,uqo
Testing Engineer: 1 Pere. K aQEmagon - SASS
2 ™Mpaeru M, (\/\ugar:y% yosT, m-&
Engr. Technician: 1  Specwmo A, Sm rd, CM
2 JEm T LreEwsT R Pers
3
Lab Technician: 1 Perg ¥ B Frn sewa)
2 Cmoce L. ‘g?k-J29§§_
Process Engineer: 1 [ ,a@ev (AJaviewl
2
FIELD SAMPLE REFERENCE NUMBERS:
900204 300221
900213 - 900230
900212 300226
500211 900227
900207 300216
300208 300217
9300205 900218
900206 900219
900228 300220

3-21
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SASS OPERATION WORKSHEET

o= S, - -
2 ( . 1 LN

- — R

> Zi2T |22

Rclermed by

KO WA N

- Spas
SNEE
e L
THA S Lososhion e

' ) DR
}\\:L 2.0
RSN ‘\{C;QO“ » & Steeann - !\r\ 000
5""_‘1‘1\%__?(16&\\(6 EulR o) Psg. -,
Toomeme Ressote - Ha. Ploc =2 1¢C
Stock Tengecsivie  °F Ts SHZ
Soapoce oS NP N TAY

D=y Coelticiondl o &N

113 = 0.4{%HL0) + O:32(% 05+ 0- 28 (%N 2+ % (O) =
Moz My (- um) +18(2ug0) =
= E T ‘( /«(:,/

VAP MNe Po

kel 17
Jo .Lg-’ ((

P

-~

TAcal Woz2'e E;é.t_

T4 %4O . L
Wa = O-¥3) \i To Ve - ,3,7 -

) -
AR —( 2% Q‘B\) —m;\_\go—, 1'(\-%\,50) ,
P | [T De*
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€e-t

FIELD DATA

Page _ _‘ of\‘;"L

. - ] < <
Plant “\~ Kk Impinger Volumes Probe Length and Type (5 -«é R i
pate &) ov |%3 Initial  Final  Net Gain | Nozzle Size & 1.0. P44 H My
- N & o1 a9 ot P Pitot Coefficient & 1.D.
Sample Location Poeule e \ ﬁfﬁﬁ ’U} . = e itot Coe “C n &y o - P U
sample Type SWES TN Y . Assumed MO‘S“"'@_M___._ _________ —
Run “umber ‘ m 9 li‘f( ) 1 "‘(((_/ ‘?{' \‘-\‘ MO]ecu‘al‘ “e‘ght, nryo (Md)-—‘-'*‘-* ———
Operator \'ZQ)S(\}N(.)-F]\\/\ 1 %" Meter Box Number _ [(> e
Ambient Temperature ~ QT Meter Coefficientd, &Y.
Barometric Pressure QY &4 ¢ afactor .947 . .
Static Pressure, (H,0)__~, Silica Gel K = !\l[A e -
Filter Number(s) 2SS4 , 25 {, €023 w23 221 x(nd)? = s ()%= NJA
— ML =T o -
35 O ¥ Dingg. SLLS Mt s an = K(ny)* (}'g) ( P)
i} POy o Y
Leak Check: ;?mal at 10" Hg, .ON\ CFM L O3 }  SASS Condensate =9 wh f
nal at G " ng,,.fﬂ M~ a2 _ ) -
Pitot Leak Check: : O O J Total Volume R DA 50 S5
Clock Time
(243hr) Temperature OF
Clack Gas Meter Orifice Pressure
: Reading Velocit Differential "
Traverse |, S0 1ing (Vm), ft 3 veod | (aH), in. tiz0 Bas Meter | pumo
Point | '1ME, MIN (aP.), Organic Vacuun
Number 'M Intt. 6y (S in, ﬁzo Desired | Actual | Stack ] Probe | Impingér | Module | Oven] In | Out{ in. He .4P"
L) - - «
I 200,17 | 26 | gD | 2.1 1510|395 63 ol fpalab] 1N | .50
L | 238 H2 | o6 |2a {2\ 58] HA eH J4o2ti05l47 17 1510
3 20?220 a7 {aa o syt 62 [foafno o] 1t 5ah
DI 2640 |26 | 29 |a B 572|397 Au ol | oflos) B <10
- Di 3560 | 26 | 2 (o = [SH 408 S R EX1 (S e IS
. . - - - P - N - 12 “ -t
€9.0% | 26, [ 3« 2L [6 Yy S Kt LA KSYA EES I
42510 {26 | o0 fousiCnd SR il VASH 1 ML
Y14 | a6 o oy (o7 &2 #f?fi!éw 0@ RSN
- - - "I - g - . !
437 3¢ |oe o fowluon] [ ed Poslinfot]oo o
o e < NN SN S IVATT P I 7602/%. 2 Rev )
\ ¥

Cemaneont g

chege oF w40 e c\;fxr'is'.("\.l_e ¢



ve-¢

Clock Time
(24-hr) Temperature OF
Clock Gas Meter Orifice Pressure
AN - o
Point as Vg (APﬁ). ‘ Organic Vacuum | Avg.
Number 12l l"“‘fﬁ’«" d{/ in. Hy0| Desired Actual | Stack | Probe | Impinger | Module JOven| In | Out] in. Hg |VAP
6] 95205 a6 |22 |22 |73 Lo el leg] 16 <0
Q G2.60 |26 | 2] 2o |ol 46T T IR RS
40 ). a7 e | 20 |se4ie & o | E PR 7 | SO
20 co6 |2 | & sy &S e o] 1e e
o] s 26 | 2% |02 |sgd |02 63 |[tl=o [nil g =0
D 7sHO 27 a3 o e85 (4 oS Wozluer il g | -od
ol 223 |ak |ax [o.2 |S540] ed gl o g 100
76 ""4 oS 27 | o2 | 2l |58 4o CH I s e
oo D] #7225 a6 |23 [20 [ws]he = s it o [ 5F
80| g72. Lo - |- — [ -1- = =T -
PO g 121 20 | o o 558 Y LY |solis el ) [ =0
[ qe3.2 o aw |2 |50 3a) A Y. s
210 qq.2, .4 cades | L pace ST A S Esepir g g o
220 10203 28 | s oo [T N FEN T T R R
L5 M.O TR EVIRC PO W oy o T L4 ool 19 ,‘S‘W
20 e o 2 1a lal |57HIS ¢ L E A IR
< 1S5 ) N e (5771000 S ER B ER TS
Run No. (d)qf:fD | Date %135/?3 Sampling Location F-();\Q( "-11‘

et

Mn IES g s c})\cnn\e Lo el el amd el \,lo‘r\l’\' Aa Lo €
N

Comments:



2

Page T of i

G2-¢

Clock Time
{24-tr) Temperature OF
Clack
Samol Gas Meter Orif;;_:e Pressure
ampling Reading Velocit Differential .
Traverse | ¥ ime, min (Vn), ft 3 Mead © | (8H), 1n. H0 Gas Neter|
Point (aPg), Organic Vacuun | Avg.
Number > Init, in. Hp0| Desired | Actual [Stack | Probe | Impinger | Module |Oven| In | Out| in. Hg [V&P
4 ’ - b - W4 H p ; j - -
2B alc 22 law [ 260 [ ]4HD &4 s 22 [y 1A g
O] .1 LaF | a e | 20 SRy AN a3 V50 1104 AT GRS
- : = | - . , A NS [TRE R Bl I =
G| Joep US| o5 22 |14 |54 Ly Perlizfis] 2o LIS
%0 | or.ee 243 | 3 159 108, 1) ol
TN EAY-NALp @_S) Vot
CPe \ ¢ (AR \)\‘l' [ ST
Run No. = Date fe - Sampling Location 1.t o'"& 4

324l Lould

Comments: T -
3y b



ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant T‘.ssm:r AT e Performed by “\}ﬁ\\le‘a

Date 25 X

Sample Location_¢J.-, oz 0 v £ouny
Test No./Type - =ANS

Barometric Pressure (in. Hg)

27,75

Meter volume (std),

17.64 (Ym\ /P, + A
)\ 750

m

-—f

1esT.55

(2-] > )
(4ay) + ‘Li=

V.64 \ 5y \TaaoT = 260

m std

Volume of 1iquid collected (grams)

Volume of liquid at standard condition (scf)
V1, x 0.04707

Vw std

Stack gas proportion of water vapor

vw std . ( )

Ywstd * Vmsta (¥

WO

EY4

Molecular weight, stack gas dry
(1b/1b-moie)
(% C0,x 0.44) + (% 0,x 0.32) + (% N+ % CO x 0.28)

(9.5 x 0.44) + (%0 x 0.32) + g3+ __ x 0.28)

29.%

Molecular weight, stack gas wet
{1b/1b-mole)

Md(1-B,) + 18(B, ), £3.% }(1-.ug) + 18(a<)

Ly M

Absolute stack pressure {in. Hg)
Potack (in. H20) tc.5)
Py * 3% » Q999 * T3

29.%
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Temperature stack gas, average (OF) Tg et
|
Stack velocity (fps) —_—
. gavy + 460 3
85.49 (Cp) (\/APS aVg) --—5;'—"';1—5— |
Ys(avg) AN '
. (tx3) + 460 ,
85.49 (.:2 )( 34 ) f—m— }
- @214} (RF~i)
Total sample time (minutes) 0 PO
Pet'w
Nozzle diameter, actual (inches) Ng .
Percent isokinetic (%)
17.33 (Ts + 460)(Vw std + Vm std)
17.33 ( + 460)(( )+ ( )
( )( )( )( R
Area of stack (ft2) == 3.1416 20xeS— A 9. 017
aré =-144, n 2144 1A '
Stack gas volume at standard conditjons (dscfm) A 1 Y3,600
60 (1 - B )Vs A 528 Ps
wo' “avg 'S TS avg + 460 29.92
Q 192N
S
60 (1- __)(__)(__)f__ s28 ()
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mplarams) 15.432 c,
vatd (Std)
Emission rate of particulate matter (1b/hr)
0.00857 (Q.) C , 0.00857 ( M E
S S(Std) P
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3.4 VOLATILE ORGANIC SAMPLING TRAIN (VOST) FIELD DATA
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ACUREX CORPORATION

Acurex Project No. e e BiApin X!
Field Dates S.24 o -z~

Plant Db = Mempme , Ta)
Sampling Location [y, ¢x fo» )

Sampling Date Z=25-¢7
FIELD CREW
Crew Chief: Lo b O Pas B
Testing Engineer: 1 S % /\19@“:
P 7
Engr. Technician: 1
2
3 -——
Lab Technician: ) B
2
Process Engineer: |1
2
FIELD SAMPLE REFERENCE NUMBERS:
T
2o 819612 819608
‘L. 819613 819609
819610 819601
819611 819600
Fiels
819598
Fieid
*mk 819599
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Volatile Organic Sampling Sampling Train {VOST) Data Sheet

0€-€

Plant _Duentt” MEmpe , Ty Project No. _St 448" )1
Date b Rl /S Operator 4 \_ 4 \awiixp
sample Location JS: i g2 Nvc . MiaN Barometric Pressure (in, Hg) __ : , |-
Run No., \ Asbient Tesperature (°F) Y
Temperature (°F)
Elapsed Pump
Trap Trap | Clock Time Time Ory Gas Volume Heated 1 Yenax Rotameter Vacuum Leak Rate
set 1.0, 24 Hour {atnutes) | Meter (L) Sampled (1) DGM Probe Line Inlet Setting {in. Hg) | LPM at Vacuum Comment s
« | Start: P .
A RS Ly 2 1% B WYY L { EYL /ot
. Stop: YL <.t 7N - — -
IA L2 2L/ 4D
tart: - _ - N i
B L VST 1L whi i ! AT SVt T Erews 2
Stop: Ju L.t 7 - T CoeevRnth peC
S2ZA Ly C 6 ' ese/ 4t 3T I TN
Start: . "
c 2% V4 3 ) - NN A (1 { R TV 4
op* 1() 6.5 17 waM N .
S5 A 178" - - e/ s
Start:
D A“ - o~ > . = A ~ S . s F é (.
top: ~ 1Go S ke,
Se >top 5 &
Start:
e |7 | N . ..
oA |t N— - = ~ = 7 FRar Seedis:
Start:
F
atap:
Summary
Notes: TQMPE-{'\;\HLF.C‘F\ " e r o f TRy Az SEC R »aKT ;T PY: X4 —
S A st s
PRI 19 -




3.5 C3 TO Cg HYDROCARBON ANALYSIS DATA
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client Em@,ﬂz—e , Location Nypmt- Mempuice JOb No. 261712577

o1 S.3%
Injection Date ¢-2<-€3 , Time p1:v&!\\__, Instrument ID\Jsgixd) G40

Recorder/Printout Reference No. 27+ 52 _, Recorder ID 339 & Zw,b,
Purpose of Run ¢ fpaTino a7 .

Sample Description He (e co/m  Ain  Lece/ni Yo 20c/m

GC CONDITIONS
Amount Injected j¢ » Inj. Port or Sample Loop Used u

Detector Used: FID x , ECD __, FPD __ , TCD ___ (Current )
Detector Attenuation jp—*' , Amplifier or Range
Column: Liquid Phase » Solid Phase{mopacac € ,

Length D’ , 0.0, _ Ve ., 1.D. , Material S¢
Temperature: Injector 220 ° y Oven JoO 0 , Detector 220 °
Temperature Program A//A

! g ."{ ’bvg PA’L‘PWG /;-; W'&/f_ﬁ)nﬁL
1S 2 tan-Proreres le . W-H—ﬁ;ms .\ Ray NE‘. KE:/L
SAMPLE RUN

Sampling Method nvy, wp Aal 12y (eI} ScoTC <psc.

RT Cf’ ”él:ga ‘ .rPeak’ !:l’eight Amount (p P’“\) Component
L~y s W

04 nix ] PR AR

.32 245%0w |ooos 522435 1w @ C,

S lo¥2s™ | pOl¥2 224 /5.3 Cv

g 112 }. 0012061874 Je, 2 S

X 1355 | .poiDINV 487D 2o Y C 4

2.6 1989 L 000NN T ' 5 c s
¢.73 22639 |. 000620512 187 Co

Name of Operator ’%?I ( ;>= E , ,» Date &~ oo 19 43
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client gpajeména , Location Douppsr-Mempriy, Job No. 2512571

Injection Date ¥-2<-5% , Time 4y 25429 , Instrument 1D a2 a0 4O
Recorder/Printout Reference No. “+\+ , Recorder ID 237SDA /R &

Purpose of Run _Spowpie Mo 590199 € -C Avauveis
Sample Description Tim& 0 Saeil TEMS ) E
OnwPg. Rove, TEmbd (@ 2g0°F

s

GC CONDITIONS

Amount Injected _icc , Inj. Port or Sample Loop Used [T
Detector Used: FID « , ECD __, FPD __, TCD ___ (Current )

Detector Attenuation Wn"
Column: Liquid Phase , S0lid Phase Damgopwcic &

Length __ ;07 ,0.0. _Yg " , L.D. , Material _S S

)
Temperature: Injector 22 g t)C,. Oven _j O °c, » Detector 22, ¢
Temperature Program _u /a

, Amplifier or Range

SAMPLE RUN
Sampling Method _(Agaq

RT Area Peak Height Amount ( ) Component
( 2;)3 2(:7” () 4 21
032 1924/ <,
SD.e4 9 €972 C:
O | o35S <o
LSy 158D =

Name of Operator W‘ —
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client £pafcmeA , Location hyppeT-mempeics Job No. _ 2995325.01

Injection Date 8-2<-§3 , Time i’ w2'¢] , Instrument IDymdin) Gya
Recorder/Printout Reference No. _ M & » Recorder ID 2390/ neé

Purpose of Run _ Sanpee Ao F00199 C.-C  Sudeyeig

Sample Description Tiwg  10C Smack, TEMP  Clo°f
Spube s RBrnn R TEME & Zg2°f

GC CONDITIONS
Amount Injected /cc ., Inj. Port or Sample Loop Used o7
Detector Used: FID X , ECD ___ , FPD __, TCD ___ (Current )

Detector Attenuation jo~" , Amplifier or Range
Column: Liquid Phase , S01id Phase &ﬁmﬂss g .
Length s 0.D. » I.D. , Material

Temperature: Injector 220 0C_. Oven _ /6o % » Detector 220 °¢,

Temperature Program 4 /a
U/}

SAMPLE RUN
Sampling Method ﬁg,&a
RT Area Peak Height Amount ( ) Component
o 14w A
2,3y | 20950 <,
Lo 2019 C 3
/-b4] F24 c,_{,

Name of Operator§g§&= ( ‘\5 ;;E o , Date 2-1¢ 19 8%
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client £pajcnie A, Location B Daut-memdme, Job No. 2p-9712<C 70

Injection Date £-~2C-43 , Time 1'TS y(, , Instrument ID{'x2/ari) G40
Recorder/Printout Reference No. Y (o . Recorder ID 275pA ) K #

Purpose of Run __ Srwfre Ao F00177 Q. -C preyeis

Sample Description 7,m¢ DTS STACIK. TR MmO SOIpUF
SAMPLE  Daon (@ 29¢°f

GC CONDITIONS
Amount Injected j e o, Inj. Port or Sample Loop Used _ oo

Detector Used: FID X, ECD ___ , FPD __, TCD __ (Current )
Detector Attenuation o /! , Amplifier or Range

Column: Liquid Phase , Solid Phase_fogopac< R,
Length __Jo’ ,0.D. _ &' , I.D. , Material _$¢

Temperature: Injector 220 °C., Oven _ /¢ o 0 , Detector 220 %
Temperature Program o/ [ A

SAMPLE RUN
Sampling Method 424,4:12
RT Area Peak Height Amount ( ) Component
003 g)/ﬁ /{M
237 ecs <
[0 /35S 7 <2
Name of Operator d? e —t Date L£-2< 19 &3
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client &*A[cme& , Location mgp [a',»mg,ngm'g, Job No. Teq7357

Injection Date _§- , Time | 210h: 30 , Instrument 10)/40:m0940
Recorder/Printout Reference No. g » Recorder ID 229pA/up
Purpose of Run _ 0.4y  Spmugaey o -C,

Sample Description _tay - allcoin

GC CONDITIONS

Amount Injected [ [ X » Inj. Port or Sample Loop Used 7
Detector Used: FID X , ECD __, FPD __ , TCD __ (Current )

Detector Attenuation !,)*" , Amplifier or Range

Column: Liquid Phase , S501id Phase &gzm5 ﬁ R
Length _ /0” ., 0.D. Zy , 1.D. , Material
Temperature: Injector 22p °c,, Oven /oo °cﬂ Detector 220 %
Temperature Program Y,UT/’A

SAMPLE RUN
Sampling Method £g. GAS ARL 20 ¥4
RT Area Peak Height Amount ( ) Component
05 | 30y A
0.3 13N/9Y <
&:56 |/26e) <o
©.73 V4930 3
[.XC /S0 =
2NN 9‘17? o
2' DU 2&‘;1\/ C("

Ty

Name of Operator ig,,, ~ ;},I — » Date §.25- 193
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client £PpALme , Location Zpor-memane, Job No. 2577 2<.7)

Injection Date _g-25-53 , Time 1464 i< , Instrument IDyagm 42

Recorder/Printout Reference No. < » Recorder ID <290 A/Hp
Purpose of Run Srvapc§  Snn201 Q. =C, Aroseyess,

Sample Description

GC CONDITIONS
Amount Injected _ ) cc , Inj. Port or Sample Loop Used _ u

Detector Used: FID X, ECD _ , FPD __ , TCD ___ (Current )
Detector Attenuation 5n~" ,» Amplifier or Range

Column: Liquid Phase , Solid Phase .
Length _JO’ , 0.0. Y& _, l.0. , Material s¢

Temperature: Injector 22¢ °<',, Oven _ /4o °g » Detector 220 °g
Temperature Program

SAMPLE RUN
Sampling Method égkg @7} [y

RT Area Peak Height Amount ( ) Component
00% /320 Ao
0.32 /4122 <,
01‘13 g\ﬂé / C:l
L | [or0 =

Name of Operator E%,, ggq S};i . , Date &.2¢ 1983
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client _Fdafmea ., LocationDopeor-Mempmic, Job No. _2H172¢.9)

Injection Date _g2-2¢-¢3 , Time j ¥:69:%0, Instrument ID f/mlim?vo
Recorder/Printout Reference No. <2 » Recorder ID <2hpA /4P

Purpose of Run Srmbs Mg dponod

Sample Description

6C CONDITIONS .
Amount Injected /cc , Inj. Port or Sample Loop Used sAv

Detector Used: FID x , ECD __ , FPD ___, TCD __ (Current )
Detector Attenuation !o"‘ ,» Amplifier or Range
Column: Liquid Phase » S0lid Phase_frepsack g ’
Length 0 -, 0.D. Vet o LD, ___, Material _¢s

)

Temperature: In,)ector 220 C, Oven “g » Detector 220
Temperature Program /A4
4

SAMPLE RUN
Sampling Method £ 2ap @ (335

RT Area Peak Height Amount ( ) Component
0!OL/‘ %‘; 73 ! '444‘
£. 24 | AL 2219 C r
Luas REAYS) CD_
101 225 <=

Name of Operator MF’ Date %-2¢5™ 195%
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client Tphn/c.ug s , Location Psgnure méw o Job No. 2 12£.1

Injection Date _g-2¢-52 , Time 152216, Instrument IDuag[ﬁn:- 940
Recorder/Printout Reference No. ¢ = » Recorder ID =250 9L A
Purpose of Run ___ Somnmpug S0020) C,=C, frayug

Sample Description

GC CONDITIONS
Amount Injected /.O , Inj. Port or Sample Loop Used rgl 5
Detector Used: FID x , ECO __ , FPD ___, TCO ___ (Current )
Detector Attenuvation p~—" , Amplifier or Range

Column: Liquid Phase , S0lid Phase &ﬂ_mg @
Length ;07 _, 0.D. Vet 4 1.D. , Material 5

Temperature: Injector 22¢ °<,, Oven (.0 g Detector 220
Temperature Program

SAMPLE RUN
Sampling Method GRAR @& R

RT Area Peak Height Amount ( ) Component
D03 2 A &
0. 3% [ Lloe9 c,
0.44 | DX <
0.9< <

Name of Operator _g&_,____g_‘,_‘g‘,k - , Date _¢-25” 19 ¥3
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client £pp/emia » Location Qywnr-mempic, Job No. _2onec )

Injection Date _g-2c-%% , Time 7£5S5:¢C2 , Instrument IDypewcato
Recorder/Printout Reference No. s , Recorder ID 72gpA[np

Purpose of Run ComC o Borone vyt

Sample Description  ComnDes F00202

GC CONDITIONS

Amount Injected _ / o¢ » Inj. Port or Sample Loop Used _ /v~
Detector Used: FID X, ECD __, FPD _ _, TCD __ (Current )

Detector Attenuation ;" , Amplifier or Range
Column: Liquid Phase , S01id Phase &32& i< @ .
Length _ yp - , 0.D. Vg' _, 1.D. , Material _ ¢g

Temperature: Injector 22, 0 s Oven J¢g °c_. Detector 220 *

Temperature Program

SAMPLE RUN
Sampling Method (L oaR @ 1554
RT Area Peak Height Amount ( ) Component
003 | s Al
O, 33 /\’_70(7 C{
_(Dg‘{q 2[«)3 Ca
Lot 2503 =

Name of Operator 1S4.... C, Sk;gs;. » Date §.zg— 19 i1
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client gpafemea , Location Noppor—mem . Job No. _2 30159,

Injection Date _g-~25-¢2 , Time o'/ 2 » Instrument 10 /o Py 7%
Recorder/Printout Reference No. S » Recorder ID 224na /mé
Purpose of Run O ~Co  Arupiyese

Sample Description ol U020 |

GC CONDITIONS

Amount Injected » Inj. Port or Sample Loop Used

Detector Used: FID __, ECD __, FPD ___, TCD ___ (Current )
Detector Attenuation /p -~ , Amplifier or Range

Column: Liquid Phase , Solid Phase Prpracx £
Length _jpo '’ ,0.0. Y= , 1.D. , Material

0
Temperature: Injector goooc,. Oven /6o % » Detector ~5pn ¢

Temperature Program

SAMPLE RUN
Sampling Method @p.»g ©) AN -

RT Area Peak Height Amount ( ) Component
Q.01 | /94y [t
.33 /6039 <,

0.94 IAAY <o
Lo | /et =
[0 321 C{a-

Name of Operator M Date g-oc— 1953
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client £pa Jomea » Location hNedpuT-MmEm , Job No. 335 1)

Injection Date _g-25-53 , Time {7 4 , Instrument ID]ZEg;&Zﬂﬁb
Recorder/Printout Reference No. <Y , Recorder ID

Purpose of Run Co=Co  AnALYGS

Sample Description SAMWPL L 900225

6C CONDITIONS ‘
Amount Injected _; ¢ » Inj. Port or Sample Loop Used _,n &

Detector Used: FID _x, ECO __ , FPD __, TCD __ (Current )
Detector Attenuation jo =" , Amplifier or Range

Column: Liquid Phase , Solid Phase Pmappncc €,
Length __j6’ , 0.0. __Yp"  IL.D. , Material _¢¢

Temperature: Injector ngog » Oven ;0D 0 . Detector 220 °c,
Temperature Program _ o) /is

SAMPLE RUN p
Sampling Method _g2AV: é 120
RT Area Peak Height Amount ( ) Component
__O'O-Z /r)% 4—14
0.3 1125 c,
0.43 7723 <2
120 ] 44 C;Jh

Name of Operator gs Ao, (. }' ;,_-,E“ , Date 3-25— 1983
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client Eees[(; m&a__, Location Dypnu mem , Job No. _ 2nz2c.y

Injection Date §-25-%3 . Time |02y . (, , Instrument IDpmepad G0

Recorder/Printout Reference No. La i » Recorder ID =290 A/ie
Purpose of Run C.=C.  mmuniys
Sample Description pp 20

GC CONDITIONS

Amount Injected _ /. » Inj. Port or Sample Loop Used \“\g,r—
Detector Used: FID X, ECD __, FPD __, TCD __ (Current )
Detector Attenuation /jp~1" , Amplifier or Range

Column: Liquid Phase , Solid Phase Page Drieic £ .

Length (0!, 0.0, Y&, 1.D. , Material S¢S

. 0 o 0
Temperature: Injector 220 °¢C, Oven /(O G, Detector 220 "¢
Temperature Program Mia

SAMPLE RUN
Sampling Method Gown @ 72 0

RT Area Peak Height Amount ( ) Component
o |44 A
032 | 723% <,

073 V1S <
/o / 7 S{HL/ C}

. - PP "9 -
Name of Operator M\{ﬂ . » Date ¢ -2¢ E; _g}_’
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GAS CHROMAT  APH OPERATING CONDITIONS AND FIELD LOG

Client gpa/emen . Location Doppur-mempaic, Job No. _ 25172591

Injection Date &-pe.¢% , Time 72042 2) , Instrument IDgpm) QY0
Recorder/Printout Reference No. &/ , Recorder 1D 2729pA /#P

Purpose of Run _ C ~¢ A,.,,qi}q}(r

Sample Description 920 290¢

GC CONDITIONS .
Amount Injected jcc , Inj. Port or Sample Loop Used /AT
Detector Used: FID x , ECD __, FPD _ _, TCD ___ (Current )

Detector Attenuation ,n~// , Amplifier or Range

Column: Liquid Phase , Solid Phase Emg_shuﬁ g .,
Length _ Jo” , 0.D. g, 1.0, , Material _ss
Temperature: Injector 220 °c,. Oven /& X , Detector 200, °g
Temperature Program _u//p

SAMPLE RUN
Sampling Method _G e (& )220

RT Area Peak Height Amount ( ) Component
0.03 9L Aa
Q. 3/ SIC)L{K C%
O.43 941 <
(- 23 /4963 >

~

Name of Operator w » Date ¥-2C-57 19 &
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client gpAfemeA , Location huepuT-meém , Job No. _Zponasy

gy 2
{njection Date §~26-%5% , Time 1£°43* 3 » Instrument ID4} m,m; 9% 0

Recorder/Printout Reference No. &€ <n  , Recorder ID 2290a/HP
Purpose of Run _ Campue Qeomd Bemok — o, ~c mwacycis

Sample Description /.

GC CONDITIONS

Amount Injected _ ) ¢c , Inj. Port or Sample Loop Used 2.2
Detector Used: FID % , ECD , FPD __, TCD ____ (Current )

Detector Attenuation p~" , Amplifier or Range
Column: Liquid Phase , Solid Phase P odpecr £,

Length {o” , 0.D. Ve o LD. __, Material _g¢

Temperature: Injector 2200 , Oven /60O O¢ ., Detector 220

Temperature Program U /A .
7

SAMPLE RUN
Sampling Method PR g Sampes Bon@ 1o My

RT Area Peak Height Amount ( ) Component
(Arrcene <1
MI.A‘I- '.
Do | 3S Mo
Q.32 1/640% <,

K

Name of Operator Mbakh‘—’ Date &-25— 19 83
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client £PAJcmEA , Location Dpopus-mempi » J0b No. 23251713571

Injection Date _§&-26-¥3 , Time 49! ,5'0%+ ., Instrument ID VIS Q%o
Recorder/Printout Reference No. _ 7Y +7X , Recorder ID t""ﬁoé[ﬁ:e
Purpose of Run __ ¢ \gsuriw STAwImR)

Sample Description _Sco 11 Coe Ao, AAL—2 8%

GC CONDITIONS

Amount Injected e , Inj. Port or Sample Loop Used ‘mg."’,
Detector Used: FID x , ECD _ , FPD _ _, TCD ___ (Current )
Detector Attenuation o= , Amplifier or Range
Column: Liquid Phase , Solid Phase Popopace £,
Length _,0° , 0.0. V&~ , 1.D. , Material S5
Temperature: Injector mo°c,, Oven /40 °c, » Detector 2120 °<,

Temperature Program L//A

SAMPLE RUN
Sampling Method ANL D24 ScnTr

RT Area Peak Height- Amount (ppm) Component
-//'f‘*x 5 1" %‘7 Ao =9
105~ d wpp e - e
3% |2+593 | 0 GE3x/072 o ¥ e,
5S 110 &9 Ve 22 18.3 C,
7 13973 1167 7‘/0'3 le, 3 c-
2.1 N+82 r,955x [0 3 o7 C o
wopq  |azizz | 0.701x0°3 15 5 C o
2. 1% [23%32 | 0.634x0”> (5% .

Name of Operator ig?,,s, C. S )ai ¢ » Date _g-2¢— 19 &7
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4.1
4.2
4.3
4.4

SECTION 4
LABORATORY ANALYSIS RESULTS

Trace Element Analyses
TCO, GRAV, GC/MS, and IR Analyses of SASS Samples
GC/MS Analysis of VOST Traps

Bioassay Analysis Report



4.1 TRACE ELEMENT ANALYSES



COMMERCIAL TESTING & ENGINEERING CO.

e

SINCE 1308

Repiy to

Instrumental Analysis Division . .978-
490 Orchard Street December 30, 1983 Phone: 303-278.9821

Golden, CO 80401

Mr. Christopher Mann
Acurex Corporation

555 Clyde Avenue
Mountain View, CA 94039

Re: IAD #97-N312-116-10
Subcontract #SW59159A
Release #12

Analytical Report

Ten samples were received for analysis on December 14, 1983. These
samples were assigned our IAD identification #97-N312-116-10.

Trace element analysis is being performed using spark source mass
spectrometry. Reports will be forwarded upon completion of the analysis.

After appropriate prepartion of each of the samples, arsenic and
antimony were determined using hydride generation atomic absorption
spectrophotometry, and mercury was determined using cold vapor flameless
atomic absorption spectrophotometry.

The results of these determinations are presented in Table No. I and
are reported in parts per million (ppm) on an "as received" basis.

Carbon and hydrogen were determined by an external laboratory in
accordance with the procedures of ASTM, Part 05.05, Method D3178.

The results of these determinations are presented in Table No. II
and are reported in weight perceni (wt. %) on an “as received" basis
except sample 900209 which is reported on a dry basis with the moisture
at 107°C also reported.

4-3

GENERAL OFFICES: 1919 SOUTH HIGHLAND AVE., SUITE 210-B, LOMBARD, IL 60148 AREA CODE 312 953-9300

BALTIMORE, MD « BILLINGS, MY = SIRMINGHAM, AL » BYESVILLE. OH « CHARLESTON, WV + CLARKSBURG, WV « CLEVELAND, ON « CONNEAUT, OH
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Table No. I
(ppm - As Received)

Arsenic (As)

Antimony (Sb)

Sample ID Mercury (Hg)
1) 900204 DM Filter +lum 0.08
2) 902175 DM Filter Blank 0.03
3) 900217 DM 10um + 3um 0.08
4) 900206 DM XAD-2 0.05
5) 900205 DM XEAD-2 Blank 0.02
6) 900219 DM Impinger 1 0.004
7) 900208 DM Impinger 1 Blank 0.004
8) 900209 DM CWS Fuel 0.02*
9) 900220 DM Impinger 2 & 3 <0.0002
10) 900207 DM Impinger 2 & 3 Blank 0.003
Table No. II
(Wt. % - As Received)
Sample ID Carbon
1) 900204 DM Filter + lum 13.13
3) 900217 DM 10um + 3um 42.67
8) 900209 DM CWS Fuel 82.56*

*Reported on Dry Basis

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
0.002
0.007

Hydrogen
0.09
0,13
5.03*

XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XXX X
<0.001
0.003

Moisture

XXXX
XXXX
74.41

If you have any questions concerning these results, please call.

st 2 Do W

(SO (300w

Harold A. Connell
Assistant Lab Manager
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES. 1919 SOUTH HIGHLANO AVE., SUITE 210-8, LOMBARD. ILLINOIS 60148 AREA CODE 3329539300

Repiy 1o INSTRUMENTAL ANALYSIS DIVISION. 390 ORCHARD STREET, COLOEN, COLORADO 80401, PHONE. 103 278-9521
To: Mr. Christopher Mann PN
Acurex Corporation Tl b

555 Clyde Avenue Date: February 3, 1224
Mountian View, CA 94039

Subcontract #SWS9159A Analysr: G. Meagher

P. O. No.: Release #12

Sample NOBM 882223@ SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS IAD No.: 97-8312-112-13
CONC%P;I‘TX'R?:‘QS]N égsPiPsM WEIGHT
ELEMENT, CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium 2 Terbium Ruthenium, Vanadium 8
Thorium 4 Gadolinium Molybdenum 2 Titanium MC
Bismuth Europium 0.3 Niobium 1 Scandium 3
Lead 3 Samarium 2 Zirconium 6 Calcium 270
Thallium Neodymium 2 Yttrium 4 Potassium MC
Mercury NR Praseodymium 0.9 Strontium 17 Chlorine 610
Gold Cerium 4 Rubidium 2 Sulfur MC
Platinum Lanthanum 6 Bromine 8 Phosphorus 460
Iridium Barium 23 Selenium 8 Silicon MC
Osmium Cesium Arsenic 1 Aluminum MC
Rhenium Iodine 5 Germanium 0. Magnesium MC
Tungsten Tellurium <0.7 Gallium 3 Sodium MC
Tantalum Antimony 2 Zinc 6 Fluorine NR
Hafnium Tin 0.5 Copper 8 Oxygen NR
Lutetium Indium STD Nickel 3 Nitrogen NR
Ytterbium Cadmium Cobalt 3 Carbon NR
Thulium Silver Iron MC Boron 8
Erbium Palladium Manganese 6 Beryllium 9
Holmium Rhodium Chromium 31 Lithium 52
Dysprosium Hydrogen AR
STD — Internal Standard

INT — Interference




COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES. 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. ILLINO1S 60148 AREA COCE 312 953-9100

L Reply to . _ INSTRUMENTAL ANALYSIS DIVISION. 490 ORCHARD STREET. GOLOEN, COLORADO 80401, PHONE: 303 278:9521
N
To:  Mr. Christopher Mann / ':
Acurex Corporation e i RN
555 Clyde Avenue Date: Fabpyary 8, 1984

Mountain View, CA 94039

Analyst: G, Meagher
~ Subcontract #SW59159A
P. O. No. Release #12
Sample No.. 900217 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS !AD No.: 97-N312-116-10

+
DM 10 um + 3 um CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. __ ELEMENT CONC. ELEMENT CONC.__ ELEMENT CONC.
Uranium 7 Terbium 0.9 Ruthenium Vanadium 120
Thorium 13 Gadolinium 4 Molybdenum 12 Titanium MC
Bismuth Europium 1 Niobium 18 Scandium 20
Lead 28 Samarium 7 Zirconium 45 Calcium MC
Thallium 0.4 Neodymi um 12 Yttrium 41 Potassium MC
Mercury NR Praseodymium 8 Strontium 250 Chlorine 590
Gold Cerium 26 Rubidium 18 sylfur MC
Platinum Lanthanum 32 Bromine 30 Phosphorus 600
Iridium Barium 330 Selenium 8 Silicon MC
Osmium Cesium 2 Arsenic 14 Aluminum MC
Rhenium Iodine 7 Germanium 5 Magnesium  MC
Tungsten 0.9 Tellurium Gallium 41 Sodium MC
Tantalum 2 Antimony 5 Zinc 100 Fiyorine NR
Hafnium 0.8 Tin 2 Copper 84 Oxygen NR
Lutetium 0.2 Indium STD Nickel 320 Nitrogen NR
Ytterbium 1 Cadmium <1 Cobalt 30 Carbon NR
Thulium 0.5 Silver 1 Iron MC Boron 20
Erbium 3 Palladium Manganese 20 Beryllium 87
Holmium 4 Rhodium Chromium 180  Lithium >440
Dysprosium 7 Hydrogen

STO — Internal Standard

NR — Not Reported 2 ﬁ &
All alements not detected < 0.1 ppm Approved: B /l

MC — Major Component >1000 ppm

INT — Interference ' -6 (‘A/{‘ y,{



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES, 1919 SOUTH HIGHLAND AVE., SUITE 210-8, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

geply o INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET. GOLDEN. COLORADO 80401, PHONE. 303 278.9521
- .\\
To: My, Christopher Mann 2N
Acurex Corporation DR
555 Clyde Avenue Oate: Fapryary 8, 1524

Mountian View, CA 94039

Subcontract #SW59159A Analyst: G Meagher

P. O. No.: Release #12

Sample No.: 900204
DM filter + 1 um

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS AD No. §7-N312-116-10

CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC
Uranium 75 Terbium 4 Ruthenium_ Vanadium MC
Thorium 91 Gadolinium 13 Molybdenum 12 Titanium MC
Bismuth 16 Europium 4 Niobium 27 Scandium 82
Lead 310 Samarium 22 Zirconium 140 Calcium MC
Thallium 10 Neodymium 32 Yttrium 93 Potassium MC
Mercury NR Praseodymium 25 Strontium 680  Chlorine 400
Gold Cerium 120 Rubidium 46 Sulfur MC
Platinum Lanthanum 180 Bromine 82 Phosphorus  MC
Iridium Barium MC Selenium 17 Silicon MC
Osmium Cesium 7 Arsenic 59 Aluminum MC
Rhenium Iodine 4 Germanium 38 Magnesium MC
Tungsten 9 Tellurium 1 Gallium 180  Sodium MC
Tantalum 1 Antimony 42 Zinc 400  Fluorine NR
Hafnium 5 Tin 15 Copper 140  Oxygen NR
Lutetium 1 Indium STD Nickel 770  Nitrogen MR
Ytterbium 11 Cadmium 3 Cobalt 130 Carbon NR
Thulium 1 Silver 4 Iron MC Boron 89
Erbium 8 Palladium Manganese 43 Beryllium 710
Holmium 10 Rhodium Chromium 430 Lithium >600
Dysprosium 16 Hydrogen NR

STD — Internal Standard

NR — Not Reported
All elements not detected < 0.2 ppm

MC — Major Component >1000 ppm
INT — Interference

Approved: Q{{d é

*F Eu

4.7
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Reply to

To:

COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES. 1919 SOUTH HICHLAND AVE.. SUITE 210-8, LOMBARD, ILLINOIS 60148 AREA CODE 312 953-9300

Mr. Christopher Mann
Acurex Corporation

555 Clyde Avenue

Mountain View, CA 94039

Subcontract No. SW59159A

INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET. GOLOEN. COLORADO 80401, PHONE: 303 278.9521

Date: Fepruary 8, 1984

Analyst: G, Meagher

P. O. No.. Release No. 12
Sample Nt B00a0e, SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS  1AD No.: 97-N312-116-10
CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium <0.05
Thorium <0.4 Gadolinium Molybdenum 2 Titanium 2
Bismuth Europium Niobium <0.05 Scandium <0.05
Lead 0.2 Samarium Zirconium 0.3 Calcium 10
The1lium Neodymium Yttrium Potassium 5
Mercury NR Praseodymium Strontium 0.2 Chlorine 10
Gold <0.05 Cerium Rubidium 0.3 Sulfur 10
Platinum *1 Lanthanum 0.1 Bromine 0.4 Phosphorus 2
Iridium Barium 1 Selenium 0.4 Silicon 3
Osmium Cesium 0.2 Arsenic 0.2 Aluminum 1
Rhenium Iodine 0.2 Germanium <0.05 Magnesium 3
Tungsten Tellurium Gallium 0.2  Sodium 5
Tantalum Antimony 0.1 Zinc 3 Fluorine =50
Hafnium Tin 0.5 Copper 0.5  Oxygen NR
Lutetium Indium STD Nickel 0.5  Nitrogen NR
Ytterbium Cadmium 0.05 Cobalt <0.05 Carbon NR
Thulium Silver Iron 5 Boron <0.05
Erbium Palladium Manganese 0.2 Beryllium
Holmium Rhadium Chromium 1 Lithium <0.05
. *Probable contamination from sample
Oysprosium preparation Hydrogen

STD — Internal Standard
NR — Not Reported

All elements not detected < 0.05 ppm

MC — Major Component
INT — Interferencs

>500 ppm

Approved: <
4.8

f-jfor'5'°/ (:iy/é?



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES 1919 SOUTH HIGHLAND AVE  SUITE 210-8, LOMBARD. ILLINOIS 60148 AREA CODE 312 953-9300

) B?P'Y to o INSTRUMENTAL ANALYSIS DIVISION, 490 ORCHARD STREET, COLOEN, COLORADO 80401, PHONE. 303 278.9521
N
To: Mr, Christopher Mann RN
Acurex Corporation SRR
555 Clyde Avenue Date

Mountain View, CA 94039 - February 3,

Subcontract No. SW59159A Analyst: G Meagher

1924

P. 0. No.. Release No., 12
Sample No.. 900205 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 'AD No. 97-N312-116-10
DM XAD-2 Blank CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. ~ ELEMENT CONC.
Uranium Terbium Ruthenium, Vanadium 0.05
Thorium Gadolinium Molybdenum 0.4 Titanium 1
Bismuth Europium Niobium Scandium 0.1
Lead Samarium Zirconium <0.05 Calcium 10
Thallium Neodymium Yttrium Potassium 10
Mercury MR Praseodymium Strontium 0.05 Chlorine 50
Gold Cerium 0.1 Rubidium <0.05 Sulfur 10
Platinum *0.3 Lanthanum 0.2 Bromine 0.1 Phosphorus 5
Iridium Barium 0.4 Selenium 0.2 Silicon 25
Osmium Cesium 0.2 Arsenic <0.05 Aluminum 1
Rhenium Iodine 0.05 Germanium Magnesium 5
Tungsten Tellurium Gallium 0.1 Sodium 25
Tantalum Antimony Zinc 3 Fluorine =15
Hafnium Tin Copper 1 Oxygen NR
Lutetium Indium STD Nickel 35 Nitrogen NR
Ytterbium Cadmium Cobalt 0.1 Carbon NR
Thulium Silver Iron 5 Boron 0.1
Erbium Palladium Manganese 5 Beryllium
Holmium Rhodium Chromium 15 Lithium 0.1
*Probable contamination from sample
Dysprosium preparation Hydrogen

§TD — {nternal Standard

NR — Not Reported

All elements not detected < 0.05 ppm

MC —~ Major Component

INT — Intarference

>500 ppm

4-9

Approved: Q{(r«)\' € D/Q
7 A Y



COMMERCIAL TESTING & ENGINEERING CO.

CENERAL OFFICES. 1919 SOUTH HIGHLAND AVE., SUITE 210-8. LOMBARD. ILLINOIS 607 48 AREA CODE 312 953-9300

Reply to  INSTRUMENTAL ANALYSIS DIVISION. 490 ORCHARD STREET. GOLDEN, COLORADO 80401, PHONE: 303 2769521
N

To: . R

©: Mr. Christopher Mann /_’ﬂ _”_‘_s\

Acurex Corporation
555 Clyde Avenue
Mountain View, CA 94039

Subcontract #SW59159A
P.O.No.: patease #12
Sample No.: 900219

LT SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
DM impinger 1

CONCENTRATION IN ug/mL

Date: February 8, 1984

Analyst: G. Meagher

{AD No.: 97-N312-116-10

ELEMENT CONC.  ELEMENT CONC. ELEMENT CONC. __ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.01
Thorium Gadolinium Molybdenum 0.2 Titanium <0.009
Bismuth Europium Niobium 0.004  Scandium <0.001
Lead 0.1 Samarium Zirconium  0.002  cCalcium 0.4
Thallium Neodymium  <0.001 Yttrium <0.001 Ppotassium 0.2
Mercury NR Praseodymium Strontium  90.003 cChlorine 0.9
Gold Cerium <0.001 Rubidium  <0.001  syifur MC
Platinum Lanthanum Bromine 0.03  Pphosphorus 0.09 .
Iridium Barium 0.03 Selenium 0.06  silicon 2
Osmium Cesium <0.001 Arsenic 0.003 Atuminum 0.03
Rhenium Iodine 0.01 Germanium  <0.001  Magnesium 0.4
Tungsten 0.004  Tellurium <0.002  Galtium 0.005  sodium MC
Tantalum <0.001  Antimony 0.003 Zinc 0.7 Fluorine NR
Hafnium Tin 0.02 Copper 1 Oxygen NR
Lutetium Indium STD Nickel 1 Nitrogen NR
Ytterbium Cadmium 0.003 Cobalt 0.04  carbon NR
Thulium Silver 0.004  Tron MC Boron 0.003
Erbium Palladium Manganese 0.4 Beryllium

Holmium <0.009  Rhodium Chromium MC Lithium 0.02
Dysprosium Hydrogen NR

STD — Internal Standard

NR — Not Reported

All elements not detected < 0.001 ug/mL
MC — Major Component >10 ug/mL

INT « Interference

4-10
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COMMERCIAL TESTING & ENGINEERING CO.

CENERAL OFFICES 1919 SOUTH HIGHLAND AVE . SUITE 210-8, LOMBARD ILLINOIS 60138 AREA CODE 312 953.9300

Repiy to

K \\\

To: Mr. Christopher Mann 200N
Acurex Corporation SO N
555 Clyde Avenue

Mountain View, CA 94039

Subcontract #SW59159A
Release #12
900208

P. O. No.:

Sample No.: SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

INSTRUMENTAL ANALYSIS DIVISION, $90 ORCHARD STREET, GOLDEN COLORADO 80401, PHONE 203 278-9521

Date:

February 8, !

Analyst. G. Meagher

IAD No..97-N312-

116-10

(@

OM impinger 1 Blank

CONCENTRATION IN ng/mL

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium
Thorium Gadolinium Molybdenum  xg 4  Titanium <0.001
Bismuth Europium Niobium Scandium
Lead Samarium Zirconium 0.007 Calcium 0.08
Thallium Neodymium Yttrium Potassium g.04
Mercury NR Praseodymium Strontium 0.001 Chlorine 0.2
Gold Cerium Rubidium Sulfur 0.3
Platinum Lanthanum Bromine 0.005 Phosphorus 0.03
Iridium Barium 0.004 Selenium 0.005 Silicon 1
Osmium Cesijum Arsenic <0.001 Aluminum 0.006
Rhenium Iodine 0.001 Germanium Magnesium 0.1
Tungsten Tellurium Gallium 0.001 Sodium 0.1
Tantalum Antimony Zinc 0.01 Fluorine NR
Hafnium Tin 0.02 Copper <0.001 Oxygen NR
Lutetium Indium STD Nickel 0.007 Nitrogen NR
Ytterbium Cadmium 0.002 Cobalt 0.01 Carbon NR
Thulium Silver Iron 0.08 Boron 0.002
Erbium Palladium Manganese Beryllium
Holmium Rhodium Chromium 0.01 Lithium 0.005
Dysprosium *Heterogeneous Hydrogen NR

STD — Internal Standard ~€ 5

4-11
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES. 1919 SOUTH HIGHLAND AVE.. SUITE 210-8, LOMBARD, ILLINOIS 60148 « (312) 953 9300

ROBERT L TAYLOR. Ph.D. PLEASE ADDRESS ALL CORRESPONDENCE TQ

MANAGER 490 ORCHARD ST., GOLDEN, CO 80401
INSTRUMENTAL ANALYSIS DIVISION ‘: k OFFICE TEL. (303) 278-9521

SNCE 1908

May 16,1984

Mr. Christopher Mann
Acurex Corporation

P.0. Box 7555

Mountain View, CA 94039

RE: IAD #97-N814-116-05
Subcontract #SW 59159A
Release # 14

Analytical Report

Five samples, previously analyzed for trace elements by spark source
mass spectrometry, under our IAD identification #97-N312-116-10, were logged
in under our IAD identification #97-N814-116-05 on February 22, 1984.

Fluorine was determined using specific ion electrode methodology. Depending
on the sample type and the amount of sample available, Sulfur was determined either
turbidimetrically or by X-ray fluorescence spectrometry. The remaining
elemental analysis was performed using either atomic absorption/emission spectro-
photometry or X-ray fluorescence spectrometry.

The results of these determinations are presented in the following tabies.
Samples #1, 2 and 5 are reported in micrograms per gram {ug/g) on an "as
received” basis, except #5 which is reported on a dry coal basis. Samples #3 and 4
are reported in micrograms per millilitre (ug/mL) on an "as received" basis.

If you have any questions concerning these results, please call.

ow it 2. Bl s DL

Harold A. Connell obert L. Taylor,~Ph.D £ IMngr. i/ L .
Assistant Lab Manager Instrumental Anaiysis 622. / 34
as
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Parameter

Aluminum (A1)
Barium (Ba)
Calcium (Ca)
Fluorine (F)
Iron (Fe)

Potassium (K)
Lithium (Li)
Magnesium (Mg)
Sodium (Na)
Phosphorus (P)

Sulfur (S)

Siticon {(Si)
Titanium (Ti)
Vanadium (V)

Parameter

Aluminum (A1)
Calcium (Ca)
Fluorine (F)
Iron {Fe)
Potassium (K)

Lithium (Li)
Magnesium (Mg)
Sodium (Na)
Sulfur (S)
Silicon (Si)

Titanium (Ti)

Table Neo.

I

(Wt.Z<As Received)

Table No.

900204

JIAD #97-N814-1.4-7%

Page 2 of 3

DM FiTter + 1 um

.29
13
.52

WOoOOO M~

.07
.99

.23
.54

QOO0

.30
.13
.57

[ N em IS L B @)

I1

(Wt %-As Received)

4-13

900217
DM 10um ¥ 3 um

.02 (300 .g/9)

.004 (44 pg/g)

.06 (600 ug/g)

.04 (400 ug/g)

.19
41
.01
.25
.90

lO O

.009
.25
.88

WOOLUO onN

fa—

17

Q

.54

(87 ug/g)

.06 (640 ug/g)

COMMERCIAL TESTING & ENGINEERING CO.

£
]

Original Copy Watermarked

, For Your Protection
F-466
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IAD #97-N814-116-05

Page 3 of 3
Table No. II1l
(ug/mL-As Received)
900219
Parameter DM Tmpinger 1
Chromium (Cr) 29
Fluorine (F) 19
Iron (Fe) 150
Sodium (Na) 380
Sulfur (S) 4,700 (0.47%)
Table No. 1V
(ug7/mL<As Received)
900208
Parameter DM Impinger 1 Blank
Fluorine (F) 0.43
Table No. V
{ug/g-Dry Coal Basis)
900209
Patameter DM CWS Fuel
Aluminum (A1) 7,000 (0.70%)
Fluorine (F) 34
Iron (Fe) 1,700 (0.17%)
Potassium (K) 80
Magnesium (Mg) 200
Sodium (Na) 70
Silicon (Si) 12,800 (1.28%)
Titanium (Ti) 400
Moisture 74 .41%

4-14
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4,2 TCO, GRAV, GC/MS, AND IR ANALYSES OF SASS SAMPLES
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A ACUREX
C ' Corporation

Energy & Environmental Division

Acurex/ES (CMEA) January 18, 1984
M/S 2-2260 Acurex ID: 8310-004
Client PO#: 307736.72

Attention: Larry Waterland
Sample: Memphis, 1 SASS Train; Received 8/29/83

The above samples were analyzed by Level 1 protocol. The XAD and OMC extracts
were combined per your instruction. Organic extracts were also analyzed for
the semivolatile priority pollutants by gas chromatography/mass spectrometry
employing a J&W SE-54 30 meter capillary column. The column was held at

30°C for 2 minutes, then ramped at 10°C per minute to 27°C. In addition to
the priority poliutants, other organics including benzo(c)phenanthrene,
dibenzo(c,g)carbazole, 7,12-dimethylbenzo(a)anthracene, 3-methylcholanthrene,
and perylene were sought employing the computerized library search and manual
interpretation. The assignment and quantitation of these organics is tentative
since analytical standards of these compounds were not available for analysis.
Benzo(c)phenanthrene, dibenzo(c,g)carbazole, 7,12-dimethylbenzo(a)anthracene,
3-methylcholanthrene and perylene were not detected in any of the samples at
levels above 400 ug per 10 mi of extract.

Submitted by: /%;2,.\&, /Y YRS WA %LJQ-_L\

Greg Ni€oll Viorica Lopez-Avila, Ph.D.
Operapfions Manager Technical Director

GN/VLA/ats

Enclosures
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LT-%

A ACUREX

€ \ Corporation DATA REPORTING FORM
ANALYSIS LABORATORIES
CUSTOMER CMEA DATE January 13, 1984
CUSTOMER CONTRACT NO. _307736.72 ACUREX CONTRACT NO.
RESULTS REPORT TO TELEPHONE
ADDRESS
Filter 3 u +
SAMPLE D (CUSTOMER) XAD XAD B1 k + ]u ]0 u
SAMPLE ID (LAB) 12 13 11-30-1 11-30-5
PARAMETER j:: UNITS
GRAV 7 <4 <9 <30 mg/train
TCO 1.6, 1.6*% <0.2 -- -- o mg/train
PAH - Naphthalene 0.05 <0.01 <0.02 <0.08 mg/train
- Others <0.0M <0.01 <0.02 <0,08 mg/train

—_— e -

ANALYST U, Spannagel, €. Beeman, S. hraska

Q/ R

borm 615 007 4 BO HEVIEWER -~ L‘] LY { (

* Duplicate injections



IR REPORT

SAMPLE: 8311-30-2 10 u + 3u
Wons Nombme Intarsity Assignment Commants
- temh)
929 S C-H _Alkane weak spectrum
2840 M C-H Alkane

4-18




1R REPORT
SAMPLE:  8311-30-1

Filters + lu

Wow Nomber
.l

troamity

Assignment

No peaks

4-19




IR REPORT

SAMPLE: 8310-04-12 XAD
Wows Romber intensity Assignment Comments
- ')
2970 M C-H Alkane
24820 S C-H Alkane
2840 M C-H Alkane
1740 M =
1450 W CH
1260 W C-0

Spectrum is

not strong

Aliphatic

4-20




1R REPORT

SAMPLE: 8310-04-13 XAD Blk
Wove Nomber frreamity Assignment Comments
- e’
2920 S C-H Alkane
2840 M C-H Alkane
1740 W C=0 )
1460 W CH | Tentative
1370 W CH —? Assignments
1100 W c-0 ‘J
o Aliphatic

4.21




4.3 GC/MS ANALYSIS OF YOST TRAPS

4-22



/\ ACUREX
C \ Corporation

Energy & Environmental Division

Acurex/ES September 27, 1983
Acurex ID#: 8309-006
Client PO#: 307736.72

Page 1 of 4
Attention: Carlo Castaldini

Subject: Analysis of 3 Tenax Traps and 3 Tenax/Charcoal Traps for Volatile
Priority Pollutants and Allyl Chloride.

Enclosed please find the results of the gas chromatographic/mass spectrometric
analyses of the 6 Tenax and Tenax/Charcoal traps from the CMEA tests at
Memphis. Analyses for propyiene oxide, ethylene oxide and 2-nitropropane were
not performed due to unavailability of standards. Allyl chloride standard

was not available, however retention time and mass spectrum of compound were
available from a previous project performed recently at Acurex. Analyses were
performed on September 7, 1983.

Results are summarized in Tables 1 and 2. Analyses were performed according
to procedures in the VOST protocol?. A Nutech desorption unit interfaced to
a Tekmar LSC-2 purge and trap device was used. The GC/MS conditions are
summarized in Table 3.

If you have any questions regarding these analyses, please call.

Prepared by:swé. LL&Q_:__, Approved by: '/h,‘k@,“cv \&5”& A"‘/\

William G. Hellier Viorica Lopez-Avila, Ph.D.
Staff Chemist Technical Director

WGH/VLA/ats

a - Draft Protocol for the Coliection and Analysis of Volatile POHCs using
a Volatile Organic Sampling Train (VOST) by Envirodyne Engineers, Inc.,
April 1983.

4.23
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Acurex/ES
8309-006
Page 2 of 4

Table 1. Percent Recovery of VOA Standards Spiked on Traps

Spiking Level (ng) Tenax Tenax/Charcoal

Compound 50 100 200 50 100 200
Chloromethane 260 219 188 0 0 0
Bromomethane 128 108 157 146 168 160
Vinyl chloride 114 114 188 121 134 130
Chloroethane 148 120 185 100 107 100
Dichloromethane 248 130 116 210 122 72
1,1-Dichloroethylene 160 133 171 115 106 99
1,1-Dichloroethane 146 13 157 110 98 101
Trans-1,2-dichloroethylene 156 120 157 108 95 105
Chloroform 142 123 146 100 85 104
1,2-Dichloroethane ' 103 96 110 108 94 110
1,1,1-Trichloroethane 144 128 174 121 100 113
Carbon tetrachloride 130 114 181 105 103 116
Dichlorobromomethane 106 116 148 102 119 144
1,2-Dichloropropane 88 91 95 105 97 108
1,3-Dichloropropene(trans) 200 106 61 211 100 89
Trichloroethylene 110 103 m 150 121 135
Chlorodibromomethane 39 57 59 106 143 185
1,1,2-Trichloroethane 101 56 52 94 117 116
1,3-Dichloropropene(cis) 67 59 83 102 101 123
3enzene 360 232 157 164 99 104
2-Chloroethyl vinyl ether 67 0 0 0 0 0
Eromoform 0 11 16 90 210 250
Tetrachloroethylene 106 98 10 165 101 104
1,1,2,2-Tetrachlcroethane 17 17 19 72 94 87
Toluene 10 36 95 280 101 106
Chlorobenzene 48 62 48 94 96 100
Ethylbenzene 51 64 50 176 84 115
“ercent Surrogate Recovery

To’.uene-d8 87 89 82 88 89 95
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Toluene-d8

Table 2. Test Results
Concentration (ng/trap)
Test # 1A 1B 3A 3B 4A 48
Trap ID 25 7A 29 38 24 36A !
Acurex ID 819600 | 819601 | 819610 | 819611 | 819598 | 819599
~loromethane 140 1010 115 735 132 229
V vyl chloride ND o8 ND 159 ND ND
Ch oroethane ND 154 ND 248 ND ND
Dichkloromethane 694 673 943 2050 2120 2711
Trans-1,2-dichloroethylene ND ND ND ND 49 24
Chior~form 22 18 8 13 16 16
1,2-C7chloroethane 7 ND ND ND ND ND
1,1,1-7Trichlorgethane 38 25 47 84 268 330
Carben tetrachloride ND ND ND ND 42 a0
1,3-Dichloropropene({trans) 30 53- 3 74 43 54
Trichlorcethylene 138 13 104 441 1270 1800
Benzene 586 35 581 81 193 187
2-Chioroethyl vinyl ether 747 468 1180 1000 610 1530 ]
Tetrachloroethylene ND ND ND 57 ND 227
1,1,2,2-Tetrachloroethane 15 38 33 27 59 55 ;
Toluene 595 361 953 755 1450 1219
Chlorobenzene MND ND 28 ND ND ND i
thyibenzens 22 89 c8 65 58 &5
A11yl chloride ND ND ND . ND ND |
Trichloroflupromethane ND 3640 41 760 4850 1970 i
Percent Surrpgate Recovery i
78 92 M 109 97 92 |
|

ND - Not detected
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Table 3. GC/MS Operating Conditions

Instrument: Finnigan 1020 BC/MS System interfaced with
an INCOS 2300 data system

Cclumn: 1 percent SP-1000 on Carbcpack B 60/80 mesh

Injector Temperature: 220°C (for spiking internal standards)

Sepsrator Teﬂperaiure: 250°¢C

Carrier Gas: Helium at &0 mL/min

Temperature Program 25°C (3 min hold) to 250°C (10 min hoid)
at 8°C/min

Miitiplier voltage! 1800V

Mass Range: 45 to 250 amu

Scan Zztle: 3 sec/scan

Total Scans Acguired: 700
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4.4 BIOASSAY ANALYSIS REPORT
In the following, samples with the prefix "DM" are for these tests.

Samples with prefixes "HR" or "RA" are for other tests performed.
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Litton

BION ET‘CS 5516 Nichoison Lane Kersirg'an Mary'and 20895 301 881-5600 - Telex 89-8369

April 18, 1984

Dr. Larry Waterland

Acurex Corporation

485 Clyde Avenue

Mountain View, California 94042

RE: Acurex Subcontract No. RB59178A
Release No. 6

Dear Larry:

Enclosed are three bound, and one unbound, copies of the final reports for the
five XAD resin extract samples and six ash samples submitted for testing and
evaluation in IERL-EPA Level 1 Ames/Salmonella mutagenesis and CHO cytotoxi-
city bioassays. All studies were conducted and evaluated under IERL-EPA Level

1 guidelines.

Bioassay of the samples took slightly longer than normal because a phased
testing approach was used with the XAD-2 resin extract samples. This phased
approach involved initial CHO cytotoxicity testing, then preliminary range-
finding Ames tests with only one strain, followed by one or more definitive
Ames assays. By using this approach, we were able to adequately test and
evaluate all samples.

The summary of the bioassay data, the criteria used to evaluate the results,
the critical data upon which the evaluations were based, and a graphic display
of the relative ranking of the samples are presented in the attached tables
and figures.

If you have any questions or comments concerning these reports or future
testing, please fell free to contact me at (301) 881-5600, extension 536.

Sincerely,
LITTON BIONETICS, INC.

P

Robert R.
Environmental Assessment Section
Department of Molecular Toxicology

RRY/mg
Enclosures: Ames and CHO 7330-7346 Reports.
cc: Contracts, LBI No. 20993, 20988
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TABLE 1
BIOASSAY SUMMARY TABLE

Technical Directive or Project No. _ LBI Project No. 20988 and 20993.

Contract No. EPA No. 68-02-3188; ACUREX Subcontract No. RB 59178A Release No. 6.

Health Effects Tests Ecological Effects Tests
Agquatic } Terrestrial

Fresh Water / Marine / QQF

) R
/51815 /e o) [5/5/8
R G\\‘ <J_to :\o o@ o@ \é? \ee /\6"
“‘?60§¢§‘?¢§%$;’$
Sample Identification $ & g Q‘-’b &/ & ?\o, &/E v‘-q T/ E/E/ Notes
HR XAD-2 EXTRACT, H M/H
INLET (819369)
HR XAD-2 EXTRACT, M M
OUTLET (819370)
RA XAD-2 EXTRACT, H M
TEST 1 (819459)
RA XAD-2 EXTRACT, M. H/M
TEST 2 (819465)
OM XAD-2 EXTRACT M M
(900206)
RA BOTTOM ASH, ND ND
TEST 1 (819488)
RA BOTTOM ASH, ND ND
TEST 2 (819498)
RA CYCLOME ASH, M/H[ ND
TEST 1 (819476)
RA CYCLONE ASH, L/M ND
TEST 2 (819504)
DM FILTER + 1 um PART, | ND L
(900204)
DM 10 um + 3 um PART. | ND L
(900218)
ND = No Detectable Toxicity
L = Low Taxicitly
M = Moderate Toxicity
M = High Toxicity

LBI-0468 R11/80
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TABLE 2

DEFINITION OF TOXICITY CATEGORIES FOR HEALTH EFFECTS ASSAYS

a b Sample d Range of Concentration or Dosage
Assay Activity Measured Type MAD Units High Moderate Low Not Detectable
(ND)
Ames MEC S 5 mg/plate <0.05 0.05-0.5 0.5-5 ND at >5
(mutagenesis) AL,NAL 200 pl/plate <2 2-20 20-200 ND at >200
3 5000 L/plate <50 50-500 500-5000 ND at >5000
RAM ECso S 1 mg/m1 <0.01 0.01-0.1 0.1-1 ND at >1
(lethality) AL 600 pl/ml <6 6-60 60-600 ND at >600
NAL 20 pl1/ml 0.2 0.2-2 2-20 ND at >20
E 1000 L/ml <10 10-100 100-1000 ND at >1000
CHO ECso S 1 mg/m1 <0.01 0.01-0.1 0.1-1 ND at >1
(lethality) AL 600 pl/mi <6 6-60 60-600 ND at >600
NAL 20 p1/ml <0.2 0.2-2 2-20 ND at >20
E 1000 L/m] <10 ° 10-100 100-1000 ND at >1000
WAT LDgo S 5 gm/kg <0.05 0.05-0.5 0.5-5 ND at >5
(lethality and toxic signs) AL,NAL 5 ml/kg <0.05 0.05-0.5 0.5-5 ND at >S

5tandard test abbreviations are as follows:
Ames: Ames Salmonella/microsome mutagenesis assay
RAM: Rabbit alveolar macrophage cytotoxicity assay
CHO: Rodent cell clonal toxicity assay
WAT: Acute in vivo test in rodents (whole animal test)
bStandard abbreviations for measured endpoints are as follows:
MEC: Minimum effective concentration
ECgo: Calculated concentration expected to produce effect in 50 percent of population
LDgo: Calculated dose expected to kill 50 percent of population

Cs = solid, AL = Aqueous liquid, NAL = Nonaqueous liquid, E = Extract and/or concentrate of unknown organic content
(use equivalent volume of SASS train gas)

9MAD = Maximum applicable dose



TABLE 3

HEALTH EFFECTS CRITICAL DATA SUMMARY FORM?

Contract No. EPA No. 68-02-3188 Technical Directive or Project No. LBl No. 20988 and Site Sampled _HR, RA and DM
Acurex Subcontract No. RB 59178A <0993
Release No. 6 RAM Cytotoxicity [EC50]¢ Rodent Toxicity
M lA genicit c""ro ?'?:"a' ! Viab ATPIPerl ! I
utageniclly Toxicity abilit
Sample ldentification [MEC]b [ECsplc  Viability Indexy ATP 106 cells LDsqd Toxic Signs®
HR gﬁ{ggggEXTRACT, INLET 25f 11.51’
HR )éll\gasoEXTRACT, OUTLET 100 18.4
RA XAD-2 EXTRACT, TEST 1
819459 ’ 20 35.2
RA g?giésEXTRACT’ TEST 2 137.5 9.35
S DM XAD-2 EXTRACT
".:‘, | 900206 200 16.0
RABOTTON ASH, TESTT | 10000 >1000
01y (4000)
R gy s TEST 2 510000 1400
RA CYCLONE ASH, TEST 1 50 >1000
819476 (5000)
RA CYCLONE ASH, TEST 2 500 ?1000)
819504 1200
DM FILTER + 1 um PART. 510000 140
900204
DM ;301211118 + 3 um PART. 510000 450

The assays, observed parameters and evaluation criteria are presented in IERL-RTP Procedures Manual; Level 1 Environmenltal Assessment
Biological Tests, [EPA Coniract No. 68-02-2681, Litton Bionetics, Inc., Kensington, Md. |

bMEC: Minimum Effective Concentration - Lowest concentration for any tester strain giving a mutagenic response.
°Ecso: Effective concentration that reduces the observed parameler to 50 percenl of the appropriate negative control.

diDgg: The dose lethal 1o 50 percent ol ireated animals,

:Toulc signs are identified in a numbered list in the Level 1 manual. Only the number is reporled here.

Concentrations are uqg organics per plate for Ames assay and per ml of culture medium for the CHO assay. Values in
parenthesis are extrapolated values.
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RA cyclone ash, test 1 (819476) Extrapolated
RA bottom ash, test 1 (819488) Extrapolated

RA bottom ash, test 2 (819498)
RA cyclone ash, test 2 (819504) Extrapolated

DM 10 um + 3 um particulate (900218)

@ DM filter + 1 um particulate (900204)

RA XAD-2 extract, test 1 (819459)

HR XAD-2 extract, outlet (819370)
DM XAD-2 extract (900206)

HR XAD-2 extract, inlet (819369)
XAD-2 extract, test 2 (819465)

:);_

Figure 1. Ranking of test material toxicity using ECgq
in EPA level 1 CHO clonal toxicity assay.
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NONDETECTABLE & gottom ﬁsh, test 1 (819488)
ottom Ash, test 2 (819498)
MUTAGENICITY *?, DM Filter + 1 um Particulate (900204)

RANGE :f_ DM 10 um + 3 pm Particulate (900218)
5,000 pg/plate , |
LOW o
MUTAGENICITY 4
RANGE

500 pg/plate tt RA Cyclone Ash, test 2 (819504)

MODERATE DM XAD-2 Extract (900206)
MUTAGENICITY 1 RA XAD-2 Extract, test 2 (819465)
RANGE

HR XAD-2 Extract, outlet (819370)

50 pg/plate }0 RA Cyclone Ash, test 1 (819476)
t HR XAD-2 Extract, inlet (819369)
HIGH RA XAD-2 Extract, test 1 (819459)
MUTAGENICITY |
RANGE
5 pgiplate | |-

2

Figure 2. Ranking of test material mutagenicity using minimum effective
concentration in EPA level 1 Ames mutagenesis assay.
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