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ABSTRACT
This volume of the report presents emission results obtained from field
testing of a crude-oil process heater burning a combination of oil and refi-
nery gas. The heater had been modified by the addition of a system for in-
jection of secondary air to reduce NO, emissions. One test was conducted
with the staged air system (low-NOy), and one was conducted without it
(baseline). Tests included continuous monitoring of flue gas emissions and
source assessment sampling system (SASS) sampling of the flue gas with
subsequent laboratory analysis of samples utilizing gas chromatography
(GC), and low resolution mass spectrometry (LRMS) for organics; and ato-
mic absorption spectrometry (AAS) and spark source mass spectrometry
(SSMS) for trace metals. Flue gas concentrations of NOy were reduced 30
percent (from 83 to 56 ng/J) with the staged air system. Total organic
emissions dropped from 17.1 to 3.4 mg/dscm from the baseline to the low=
NO4 test. This was primarily due to a reduction in the Cl1 to C6 boiling
point range compounds which Qconstituted most of thg organic emissions.
GC/MS analysis identified 11 semivolatile priority pollutant compounds in
both tests, most of them present in higher concentrations during the base-
line test. LRMS analysis suggested the presence of eight compound cate~
gories in the organic emissions during the baseline test and four compound
categories in the low-NO, test. Biological tests indicated that the organic
sorbent module extracts from both tests were of moderate toxicity and

moderate-to-high mutagenicity.
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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 results,
interpretation, and conclusions.

The remaining sections‘of this data supplement contain the

following information:

Section 2 -- Preliminary Equipment Calibration Data

Section 3 -- Heater Operating Data: crude-oil temperatures and pressures,
process rate, burner pressures, fuel flowrates

Section 4 -- Sampling Data Sheets: KVB continuous emissions monitoring
report, operating data tables for EPA Method 5 (for particulate
mass emissions), controlled condensation (for SO and SO3
sampling), and SASS (for trace element and organic sampling)

Section 5 -- Analytical Laboratory Results: wultimate analysis of the fuel

0il, composition of reabsorber gas, SASS particulate
emissions, sulfur oxides emissions by turbidometric analysis,
trace element emissions by spark source mass spectrometry (SSMS)

analysis and atomic absorption spectroscopy (AAS) analysis; total

1-1



chromatographable organic (TCO) and gravimetry (GRAV) results;
infrared (IR) spectra; determination of organic compounds by gas
chromotography/mass spectrometry (GC/MS); low resolution mass
spectrometry (LRMS) of total sample extracts; C1-Ce
chromatograms, radiometric analysis results, and biological assay

reports on the SASS train samples.
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SECTION 2
PRELIMINARY EQUIPMENT CALIBRATION
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SECTION 3
HEATER OPERATING DATA

Process rate
Crude oil temperature and pressure
Inlet
Qutlet
Reabsorber gas flow
Burner pressures
01l
Steam
Gas
Crude API gravity
Tube temperatures

Notes
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UNIT OPERATING DATA

Test Ho. / /ﬁegan Date /S Tuwz )99/ Location _ 7esco Engr. K- Deros:ER

Unit No. /im/3 Fuel Capacity - /o S0 baLfE, S5x/0¢ ’3/“//’

Unit Type Cruds fep72R Burner Type Thsnw Lk  DRA ~22

Test Description:

e S—

Test number /
Time .56 /R 50 /50 350 b SO
Process Rate x 1847.7 bbl/d 4.3 4.3 43 43 &3
Crude Tin (°F) 325 :’;’94 3284 29 ¢ 39 42
Crude Tout (°F)East _Luo bwig a5 Ly o 646
Crude Tout (°F) West b3g | w4 b2 3¢ 39
Crude Pin (psig) East J 4O /40 /4O /4O (4O
Crude Pin (psig) West j3o /30 /30 /30 /30
Crude Pout (psig) .- -~ - - 3ij 33
ReabsorBsE 888 1903 scr/a) 2. 2.1 2.2 2./ 20
Burner #1 b )50 s0/79 Soko 500 5 2/R0
Burner #2 bz ) @O 4iop /30 hir |23 i Y X
Burner #3 Oil P/Steam P -- -~ . - -
Burner #4  (psig) bt | 74 s50/75 5.;\/74- 50/74 5'0/75
Burner #5 w72 o) 73 48 /70 4870 |  tra /7
Burner #6 - = - - — E—
P to Burner #1 GrAs - - 4D ip. 2 e 5.0
P to Burner #2 y .- '-~ 5.0 2.0 Pl
P to Burner #3 1 -- - 2.0 5.0 s
P_to Burner #4 i T -~ 5t L:S 5.:. _
P to Burner #5 /s -~ - A ) 42
P to Burner #6 /1 _-~ - Ji 2 Qo L O
Air Registers (%open) . 5o -~ - - - -
Crude API Gravity 22.5 225 22.5 225 225 _
Flame Observations - - -— - - -- -~
Tube 13 Pass A T1& 763 765 76¢ 762 ‘
Tube 13 Pass B 775" 775 72 767 7763 o
Tube 15 Pass A 735 733 736 737 732
Tube 15 Pass B 57y l 7/0 I 4;5' 7 pd 725




UNIT OPERATING DATA - CONTINUED

lest No. / Date_ /¢ Zuwz /98/ Location___ 708¢0 Engr. £. Dskcs a8
Unit No. //#/3 Fuel Capacity /6R50 é}»///é/ ; 5" x /06 5/05/5-
Unit Type Crunz Hemze R Burner Type (Jow 2wk 2AR -2A2

Test Description:

Tube 20 Pass A TS 746 Tep-{o 750 745
Tube 20 Pass B 775 773 775 775 276,
Tube 25 Pass A 229 774 776 778 Z8¢
Tube 25 Pass ‘B (outlet) +20 225 79/ -2 7 -2
Stack 725 Jay 725 720 720

Gas Prggsure to Heater




UNIT OPERATING DATA

Location

Test Ho. __ / Date_ /8 Juwe 92/
Unit No.__ /113 Fuel_o:// ¢as
Unit Type Crups _[fenTeR

70860

Engr. £.peraEl

Capacity /46250 bbjfd 5w /0 égf;j /)

Test Description:

Burner Type Bwv Z i

DEs ~22

Test number /

Time £ 50 bt 50 7:50 ¢: 50

Process Rate x 1847.7 bbl/d | .3 £.3 4.3 (-3

Crude Tin (°F) 388 3%3 383 383

Crude Tout (°F)East t3s b2 b43 L3

Crude Tout (°F) West 635 _ 632 63¢ 4632

Crude Pin (psig) East Jio | o /40 /4O

Crude Pin (psig) West /30 /30 /30 /30

Crude Pout (psig) | 32 33 33 33

ReabsorBgE 888 703 scf/a) 2.4 2.0 2.2 2.2

Burner #1 33/g0 59/20 52/30 So/z0

Burner #2 4'3/9/ 4‘4/90 43/?0 4-37/@/

Burner #3 0il P/Steam P | -~ - - -—

Burner #4 (psig) 42 )95 4?/74, z.ag/n u?/rz

Burner #5 4thf77 é;er,/m 4 e//77 41/_/7? .
Burner #6 -~ - -~ - — _

P to Burner #1 5‘:0 3.6 4O 4 e

P to Burner #2 6.0 b .o 5.0 5,0

P to Burner #3 Gas P 22 2.0 /o 2 O

P to Burner #4 ° (psig) Al s L .y 3.9 3. 6 o
P to Burner #5 5.0 b2 b7 &9

P to Burner #6 L4 & 4.9 42 412

Air Registers (%open) , g -— -— --

Crude API Gravity 8.5 _— -— - |
Flame Observations ~ - - - - |
Tube 13 Pass A 7 6o 765 .745’ 762 ,
Tube 13 Pass B T 770 -9 Tis o
Tube 15 Pass A 732 735 Z35~ 725

Tube 15 Pass B 720 | —50 23545 740
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UNIT OPERATING DATA - CONTINUED

Test No. , / Date_ /% Juwz s9 Location 7csco Engr. £ 2sposie R
Unit No. [/ /3 Fuel ©// Gos Capacity /6250 éb'//?’/ 52 a0% K/ﬂ/ﬁ
Unit Type Crude fhepre Burner Type  Josw Zyuk _ DAA -22
Test Description:
T

Tube 20 Pass A TS Tl PitS /P

Tube 20 Pass B Testr 780 780 760

Tube 25 Pass A | 7 7L 780 776 723

Tube 25 Pass B (outlet) 233 7 90 79 R 785

Stack 7/7 T45 7% 725

Gas Pressure to Heater 375 3/ 33 T
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UNIT OPERATING DATA

Test Ho. 2 Date /9 Juwz 49%/  location __ racp Engr. £.perosiEK
Unit No. /i3> Fuel Ot fips Capacity /6250 6&/‘//;?’ 55 06 b “,/A
Unit Type CRuDs [l Burner Type Torgpy 2,k DARA ~22
Test Description: KO - NOx  —ldsitde KiufR  LonCE
: ‘ mapte e~
Test number a
Time Rico | /o0 12100 lige 200 |
Process Rate x 1847.7 bbl/d (.3 643 6.3 63 &3
Crude Tin (°F) 385 393 3¥y 39u 34
Crude Tout (°F)East b3 bty 5 Loci2 birde 639
Crude Tout (°F) West 439 bofst % s & £/
Crude Pin (psig) East J4ics [40 . 3») {40 L0
Crude Pin (psig) West /30 /30 /30 /3O /2O
Crude Pout (psig) -~ 35 35 33 33
Reabsorb8E. 883 190 sc/d) 2.2 2./ 2/ 2./ 2.0
Burner #1 50 /20 50 /90 s50/820 so/20 | 52/80
Burner #2 ,9'4/370 42 ko 42 /30 43/@0 44/?0
Burner #3 0il P/Steam P - ‘ ~~ -~ —— -~
Burner #4  (psig) | ‘ 49/74 42{/75’ , a-‘i//e 4!-?/73‘ 49/7(9
Burner #5 . . L7/ 4¢/77 46/73 48/57 dalre
Burner #6 = -~ - - =
P to Burner #1 ° Hof , 4ol § Ll %O
P to Burner #2 <, 5 <, < e S5 30
P to Burner #3 Gas P 2:0 2.0 2.0 R0 2.0
P to Burner #4  (psig) 2.2 2.8 3:2 3:2 2s
P to Burner #5 7.9 - 7.0 7.2 7.0 s
P to Burner #6 Lo/ 52 .2 L.O e
Air Registers (%open) ,. -~ - - - - 1~
Crude API Gravity | 23.0 3.0 | 330 _ago 2T0
Flame Observations - -- - - - '
Tube 13 Pass A 756 -7 Zs0 “6 7 s
Tube 13 Pass B 750 740 Tk / 746 ToL/
TJube 15 Pass A TRe TG 73/ 734 728
Tube 15 Pass B 74 N 7o | 70s 705 703
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UNIT OPERATING DATA - CONTINUED

Test No. 2 Date /9 Juws /7@/Location___ 7os5¢0 Engr. X Degpc,a”
Unit No. HH3 Capacity__ /éaso w//a/ 55 % 106 ﬁ/u/r’,
Unit Type  CRudz ,/.p7e/ Burner Type  Jowwy Ziwjc DRA-2R
Test Description: Low —pox  Usiwe KuvlB Leawce
—— S
Tube 20 Pass A Tir/ 74/ Tbpth Tl e
_Tube 20 Pass B 750 760 743 Ze- 740
Tube 25 Pass A 763 762 76/ 767 5Q
Tube 25 Pass B (outlet) 270 —65 -85 769 T65
Stack ‘ 7473 7/ 73 T4 7,0
Gas Pressure f_o Heatexr 34 355 5 B5s Fy S
o — |
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UNIT OPERATING DATA

Test Ho. & Date /9 T e /98 Location  7oscc; Engr. £ Defnial
Unit No. j/#:3 Fuel Capacity /4250 55{/4 55 . /06 K/ag/}
Unit Type CRUDE  fen7ef Burner Type Jowwn 2ic DEAR 22
Test Description: Aow Ao«

Test number 2 ~-- -- -- 1 )

Time 348 - - —

Process Rate x 1847.7 bbl/d b3 - - - - -~

Crude Tin (°F) 396 - - | -

Crude Tout (°F)East 438 -- -- -

Crude Tout (°F) West (e - — - -

Crude Pin (psig) East /O ' - - - - -

Crude Pin (psig) West /30 ~- -~ - ~

Crude Pout (psig) B - -- --

ReabsorB8E. 888 1%0% scf/q) 2./ - - - -

Burner #1 sifSo . -— -

Burner #2 ' 43/ / . - - -

Burner #3 0il P/Steam P - — .- - -

Burner #4 (psig) 49’/77 - -— --

Burner #5 #8/77 — .- —- _

Burner #6 - -- - -- i _

P to Burner #1 4D -~ — -

P to Burner #2 50 -~ -- .-

P to Burner #3 Gas P 2.0 -- -- . .-

P to Burner #4  (psig) 3.0 -- - -~ .

P to Burner #5 Ll - -~ .-

P to Burner #6 ifet O - -- .-

Air Registers (%open) . ~ .- - -

Crude API Gravity 293.0 -- - - .

Flame Observations - -- . -

Tube 13 Pass A 757 -- L .

Tube 13 Pass B -38 - . B

Tube 15 Pass A 7272 - . .

Tube 15 Pass B 700 || ~- | -- _




UNIT OPERATING DATA - CONTINUED

Test No. Date_ /9 Jue /987 Location__ 7osco Engr._A 2ecosiee
Unit No. Fuel Capacity /exso bb //q/ S5 /06 K/Qx/A
Unit Type HHeprel Burner Type Joww Ziwk  DRa -22
Test Description: Loic NOx
e e

Tube 20 Pass A 7t 22 i —

Tube 20 Pass B -39 -~ - - -

Tube 25 Pass A —“6/ -- -- --

Tube 25 Pass B (outlet) 762 ~- - -~

Stack 7038 - - -~ - =

Gas Pressure to Heater S5

E |

]
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Note --

1. Gas flowmeter dropped from 3.3 to 2.1 (x205856 scfd) when cofiring
with 0il commenced.

2. During previous testing, KVB found the gas flowmeter to be reading
high. A correction factor of 0.83 should thus be applied to all
readings.
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ABSTRACT

Gaseous emissions were measured on a natural draft refinery process
heater in support of NOx emissions assessment testing by Acurex Corporation.
Species measured continuously by KVB were NO, CO, coz, 02, and 802. Two test
configqurations, baseline and low-Nox, were tested at a process rate of 77.11
m3/h (11,640 bbl/d) of crude feed. A mixture of refinery gas and No. 6 oil
was fired for both tests. The low-Nox configuration was obtained by staging
approximately one-third of the total combustion air. The staged air was
introduced through twenty-four lances (four per burner) at a height of 1.2m
(4 £ft) above the fuel injection plane. The average baseline NO emission was
172 ppm, dry at 3 percent O+ At the low-NO, conditions the average NO
emissions dropped to 118 ppm, dry at 3 percent O, for a reduction of
31.4 percent. This result was in accordance with expectations based on
previous tests taking into account differences in the relative proportions of
No. 6 0il and refinery gas fired in the present tests. Emissions of the other
continuously measured gaseous species at low-NO, conditions were largely

unchanged from their baseline levels.

KVB11-47800-1284
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SECTION 1.0

DESCRIPTION OF TESTS

KVB participated as a subcontractor to Acurex Corporation in the NO,
Emissions Assessment program (Contract No. RB59313A) at a refinery process
heater from June 15, 1981 through June 19, 1981. During the test period KVB
was responsible for continuously measuring Nox, co, coz, 0y and 80, gaseous
emissions. The emissions were measured on a natural draft refinery process
heater firing a mixture of approximately one~third No. 6 oil (by heat input)
and two-thirds refinery gas. The heater was equipped with staged air
lances. One baseline test was conducted without staged combustion air and a
second low-Nox test was run with maximum staging at about the same or a
slightly lower level of excess oxygen. Concurrent SASS, EPA Method 5, and wet

chemical 50, tests were run by Acurex Corporation.

Originally, plans had been made to operate the heater with a 50/50
mixture of gas and o0il, however, the plant was unable to flare enough fuel gas
to allow that much fuel o0il to be burned. This situation occurs fregquently
during the summer when process offgases are more abundant. In addition, two
0il guns were plugged during the tests. Due to scheduling problems with the
plant maintenance department, the-guns could not be cleaned in time to allow
both SASS tests to be completed in the allotted time. It was nevertheless
felt that the tests should be conducted and that appropriate allowances for

the effect of oil/gas ratio on emissions could be made.

It is also important to note that the excess 0, level (~4 percent)
maintained in the lcw-Nox test was considered to be the lowest continuous
operating level by the plant, although previous tests by KVB had shown the
system to be capable of operating over a short-term at 2 percent Oy« Problems
in maintaining adequate combustion air flow had occurred during a 30-day test
conducted on the same heater previously firing 100 percent refinery gas when
2 percent O, was the target operating condition. After an incident in which

the unit nearly went down because of air starvation, the plant decided to

KVB11-47800-1284
4-6



maintain 4 percent 02 as the minimum operating level and this decision was
carried over to the present tests with the oil/gas fuel combination. Thus,
the Nox reduction in the present low--NOx test was due primarily to the staged

air system. Lowered excess air was essentially not a factor in the Nox reduc-

tion as it had been in some past tests.

KVB11~47800-1284



SECTION 2.0

GASEOUS EMISSIONS TEST METHODS AND INSTRUMENTATION

All emission measurement instrumentation was carried in an 8 x 42 £+
mobile laboratory trailer. The gaseous species measurements were made with

analyzers located in the trailer.
The emission measurement instrumentation used was the following:

TABLE 1. EMISSION MEASUREMENT INSTRUMENTATION

Model
Species Manufacturer Measurement Method No
Carbon Monoxide Beckman Instruments IR Spectrometer 865
Oxygen Teledyne Polarographic 326A
Carbon Dioxide Beckman Instruments IR Spectrometer 864
Nitrogen Oxides Thermo Electron Co. Chemiluminescent 10Aa
Sulfur Dioxide DuPont Instruments UV Spectrometer 400

2.1 GAS SAMPLING AND CONDITIONING SYSTEM

A flow schematic of the flue gas sampling and analyzing system is
shown in Figure 1. The sampling system uses one of three double-headed
positive-displacement diaphragm pumps to continuously draw flue gas from the
stack into the laboratory. The sample pumps pull from up to six unheated
sample lines. Selector valves allow composites of up to six points to be
sampled at one time. The probes are connected to the sample pumps with 0.95
cm (3/8") or 0.64 cm (1/4") nylon line. The positive displacement diaphragm
sample pumps provide unheated sample gas to the refrigerated condenser (to
reduce the dew point to 35°F), a rotameter with flow control valve, and to the
O, NO, CO, and CO, instrumentation. Flow to the individual analyzers is
measured and controlled with rotameters and flow control valves. Excess

sample is vented to the atmosphere.

KVB11-47800-1284
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To obtain a representative sample for the analysis of Noz, SO, and
hydrocarbons, the sample must be kept above its dew point, since heavy hydro-
carbons may be condensible, and 502 and N02 are quite soluble in water. For
this reason, a separate electrically heated sample line is used to bring the
sample into the laboratory for analysis. The sample line is 0.95 cm
(3/8-inch) Teflon line, electrically traced and thermally insulated to main-
tain a sample temperature of up to 400°F. A heated diaphragm pump provides
hot sample gas to the hydrocarbon, S0, and NO_ analyzers and cold, dried gas
to the other continuous analyzers via the condenser described above.

The laboratory trailer is equipped with the analytical instruments
shown in Table 1 to continuously measure concentrations of NO, Noz, co, €o,,
05, SO, and hydrocarbons. All of the continuous monitoring instruments and
sample handling system are mounted in the self-contained mobile laboratory.
The instruments themselves are shock mounted on a metal console panel. The
sample flow contrcl measurement, and selection, together with instrument
calibration are all performed from the console face. Three-pen recorders
provide a continuous permanent record of the data taken. 'The sample gas is
delivered to the analyzers at the proper condition and flow rate through the
sampling and conditioning system described previously. A Monitor Laboratories
Model 9300 Data Logger is normally used to record and average data from the
analyzers and can be coupled with a Techtran Model 815 Datacassette recorder

to provide digital storage of the data.

KVB11-47800-1284
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SECTION 3.0

PRESENT TEST RESULTS

The test unit was first run at a baseline operating condition at a
process rate of 77.11 m3/h (11,640 bbl/4d) of crude throughput. A sketch of
the unit is shown in Figure 2. The secondary air registers were approximately
40 percent open and the excess oxygen at the stack was maintained at approx-
imately four percent. For this baseline test the ratio of oil/gas by heat
input was 37/63.

The gaseous emission measurements were taken by means of a single
probe and heated sample line from the stack approximately five feet above the
outlet of the transition section for both the baseline and the low-NO, test
which followed. Dry measurements of CO, COZ, NO, and o2 were made while a wet

measurement was taken for S05.

The 1ow-N0x configuration on this process heater was achieved by means
of staged air lances inserted through the heater floor. Roughly one~third of
the total combustion air was introduced through the lances. This was the
maximum staging capability of the system. An excess oxygen level of approx-
imately 3-4 percent was maintained and the secondary air registers were
adjusted to ten percent open as in previous tests conducted by KVB. The
process rate was again 77.11 m3/hr of crude oil, but the oil/gas ratio changed
slightly to 31/69.

(All numbers given for the operating parameters are approximate daily

averages. )

The table below summarizes the emissions measured and the standard
deviation in the emission measurements along with the range of values and
number of measurements taken for both the baseline and the low-NO, tests. SO,
measurements are reported as wet values at measured excess O+ The values for
NO emissions are reported as dry at measured excess Oz. The average NO

emissions were corrected to 3 percent O, using that average O, concentration

KVB11-47800-1284
4-11



NATURAL DRAFT REFINERY PROCESS HEATER
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Figure 2. Sketch of the process heater tested.
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both tests. The gaseous emission measurements were 15 minute averages as

determined by manually interpreting the strip chart recordings for each ana-

lyzer. This procedure was made necessary by the failure of the electronic

data logger just prior to the start of the tests.

TABLE 2. SUMMARY OF GASEOUS EMISSIONS DATA FROM

REFINERY PROCESS HEATER SASS TESTS

Baseline Test

Low NOx Test

- Chi / - cmin/
Species c s Crax n c s ax n
0, (%, dry) 4.0 0.20 3.3/4.3 37 3.3 0.27 3.1/4.2 20
Coy (%, dry) 12.1 0.87 10.5/13.6 33 11.7 0.32 11.3/12.4 17
CO (ppm, dry) 3.8 2.9 0/10 38 7.3 3.4 0/10 20
S0, (ppm,wet) 151 11.6 120/170 21 148 11.4 125/170 20
NO (ppm, dry) 162 6.0 152/174 37 116 3.8 108/125 20
NO (ppm, dry 172 - 156/186 - 118 - 109/134 -
at 3% 02)
172 - 118

%NO reduction in low--NOx configuration =

x 100 = 31.4%

The complete set of gaseous emission measurements is given in the

Appendix. No significant NO, was measured during either test.

4-13
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SECTION 4.0

CONCLUSIONS

The data show that an average NO emission reduction of 31.4 percent
from the baseline emission of 172 ppm, dry at three percent 02, was obtained
in the low=-NO, configuration. The CO emissions remained very low in both
tests. The high standard deviations reflect the fact that the CO levels were
at the lower limits of detectability of the CO analyzer being used. 80,
emissions were approximately the same in both baseline and low=-NO, configura=-

tions.

The percent reduction in NO emissions due to the staged air system was
approximately the same as the reduction observed in previous tests when firing
a 50/50 mixture of oil and gas fuels under roughly the same operating condi-
tions. In those previous tests the heater process rate was 78.3 m3/h (11,800
bbl/d) and the overall excess O, was about 4 percent. In those tests, how=-

ever, the baseline NO emission was 207 ppm, dry at three percent Oj.

The difference in baseline NO emissions between the present tests and
the past tests is due to the difference in oil/gas ratio. From previous
tests, it is known that the thermal NO, alone at baseline conditions is about
125 ppm, dry at 3 percent oxygen.' The baseline level of 172 ppm in the pre-
sent tests for a 37/63 oil/gas mixture represents a 47 ppm increment above
this emission level. One may predict an emission level for the 50/50 oil/gas

mixture as follows (assuming a constant fuel nitrogen conversion efficiency):
50
(S; x 47) + 125 = 189 ppm

This value is within 10 percent of the observed value of 207 ppm.

KVB11-47800~-1284
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APPENDIX A

GASEOUS EMISSIONS MEASUREMENTS TAKEN
DURING SASS TESTS AT REFINERY PROCESS HEATER

] KVB11-47800-1284
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BASZ LINE

SASSTESTT - 616§
FeodoFrg
562 PJ)“‘
Date .733 PNPOm ‘ Perggnt Pesggnt pcpton x;‘;:go cg‘ ‘ezt
1215 163 4.2 /2.9 E JoH
1230 Ibl'( 4,2 /3.0 5 | /30
1245 59 4.0 /2.5 g 720
1300 162 | 4.1 12,5 5 -J 08
1as 170 | 4.2 /2.5 5 205
1330 169 4. 3 /2.8 s 6oSt.
1345 167 4/ J3.3 5 00 5%
1400 /63 H. 1 /3.6 5 Jdosi".
1415 /70 4.2 /3.3 5 005"
_1430 /72 4.2 /3.3 5. OOSQ-,
1445 [ 7Y 4, 2 /3.3 5 005"
1500 (73 4.3 /2.8 Ky doS
1515 Cﬁ/ibﬂ"ﬁ 9,/ B /2.8 5 005
1530 [62 culilrate /2.5 5 - ggg L
Y | 162 | 40 | corbrde | S CBaide
1600 /63 3? /.7 5 C;z;
1818 /é 3 5. 7 //, 7 _5 C:Z*
1620 /63 4.0 e ) Catl -
eas /64 5.0 )I-7 5 Catl
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Page 3 .
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b15-E 1

FROMOEF (13
Sz i
Date ‘pime ﬁ’fn Perggnt Peggnt Pc}?m X'I?ggG Cg;gé;t
G-19 ] 321 [15 2.2 1,9 5 125
1230 — CALl QrATE
1245 Lo 2.1 2.4 [0 160
R T 24 | 10 o8
1us 2. - 3.0 1.9 |0 160 -
1330 o YR 3.2 1.9 10 15" |
1345 Nt 3.7 1. F ) 159 |
1400 19 3.3 [1.3 5 7*’{9
1415 2 3.7 A 5 [ Ly
1430 114 3.3 (1.9 5 | 35
1445 —— CAtABRATE -
1200 [7 3.2 - /0 HO
1515 |18 3.2 L — 10 |0
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1600 9 2.% o F (O 'W%SO
1515 A
1630
Yras,
1200
1218
1720
1745 -
1800 .
NOTE ¥ DaTa FPaNTS ARE AUERAGRS OF Page 3 —
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4.2 OPERATING DATA FOR EPA METHOD 5
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TRAVERSE POINT LOCATION FOR CIRCULAR DUCTS

PLANT 70Sco . " -
DATE o/18/8/7 #* ad u‘:f +“o v fro
SAMPLING LOCATION __sSZacA stack wa

INSIDE OF FAR WALL TO P ¢
OUTSIDE OF NIPPLE, (DISTANCE A) g 585
INSIDE OF NEAR WALL TO ”

OUTSIDE OF NIPPLE, (DISTANCE 8) /2 .
STACK 1.D., (DISTANCE A - DISTANCE B) #6887 #4.5
NEAREST UPSTREAM DISTURBANCE ___.S" exif 22
NEAREST DOWNSTREAM DISTURBANCE __ 70 of Aeafen 4.
CALCULATOR Steiner

SCHEMATIC OF SAMPLING LOCATION

TRAVERSE PRODUCT OF TRAVERSE POINT LOCATION
POINT FRACTION COLUMNS 2 AND 3 FROM OUTSIDE OF NIPPLE
NUMBER OF STACK 1.D. STACK 1.D. (TO NEAREST 1/8 INCH) DISTANCE B (SUM OF COLUMNS 4 & 5)
’ 0.0/% wrusd 049* is ¥ /2 e /8.00
2 0.0¢¥ #9 2./6 2.05 /2. /¥./% /#.0%
3 0. 075 79 3.68 3.¢49 /2 /5.48 /5. %9
# 0, 109 ¥9 s. 3¢ 5.07 /2 77, 2% /7.02
s 0./% &9 2./8 A 79 72 /9./5 /8 .79
(4 0./88 ¥9 9.2/ 8.7 /2 2/.2) R0 2
2 0.236 ¥9 /.S6 10. %97 rz 22.56 22.97
8 Q0. 296 ¥9 /4.50 12,726 /z x%.50 25.2%
2 0O, 382 +9 -/ /2.26 12 30.% R2.9¢ |
/0 0. 6/8 9 30.28 2873 ’2 #2.28 S0.73 |
V74 0. 204 “9 3% 5 32.7¥ /Z %. So £,
/2 6. 2% ik 32. 43 35.523 /2 ¥9. 43 #7.53
A 0.812 9 39.29 37.2¢ /2 s¢.29 1.6
/¥ 0.85% 9 4/.85 39.%/ /z 63,85 $2.2/
/5 .89 ydd ¥3‘.66 Y. ¥3 /2 5s.6L £3.
A 0.925 ¥9 ¥5. 33 ¥3.0/ ‘z §7.33 55.9/
72 0.95¢ 7 Y%. 8¢ s 4y ‘2z g8 .8¢ 54, 45
/8 .98 & 9 .3 * Vsﬁs’* 2 eo* £7.00
EPA (Dur) 232
/000,85
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PLANT

70S¢eo

PRELIMINARY VELOCITY TRAVERSE

DATE

c/8/

LOCATION ____ Stack

STACK 1.D.

#6.5 "

BAROMETRIC PRESSURE, in. Hg . 2. ¥

STACK GAUGE PRESSURE, in. Hy0 = ©: 3/
OPERATORS __Sresmer /Sniffen
TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (Bpg), in. Hy0 (Ty), °F
A-/ .70 708
2 ©./0 208
3 0./0 20¥
o 0./0 204
s 0. /0 203
4 0.09 205"
v 0.09 206
) 2.0%9 7206
2 0.09 7206
/0 0.08 20¥
y/4 0.08 206
2 0.08 208
/3 _0.07 70¥.
Ve d _0.07 202
/S 0.06 LK
/ 2.06 235 ™ |
/7 0.0# /v =
/8 o.0¥ 19 *
A
9{5 —-};"" = 2W0Y%. 3 CF
AVERAGE 2.0 208 °F
EPA (Dur) 233
472

KpoT vSED

4-23

A

S5s s

SCHEMATIC OF TRAVERSE POINT LAYOUT

TRAVERSE VELOCITY STACK
POINT HEAD TEMPERATURE
NUMBER (pg), in.Hy0 (T,), °F
8-/ 0.09 692

2 0.09 L92
3 2. 09 LY
v4 2.07 20/
5 0.09 200
L 0.08 20/
Z 5.08 208
8 0. 08 708
4 0.07 708
/0 0.08 708
Vi 0.0&8 202
/1R .08 70¢
/2 0.08 204
Y . 0.08 20
/5 O.08 202
/% .07 (3§
2 o.06 570
/8 0.06 S70
Xz L = tdeelF
AVERAGE o 7% 70/ 2
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PLANT 70ScO

DRY MOLECULAR WEIGHT DETERMINATION

DATE__ ' ©/78/8/

SAMPLING TIME (244w CLOCK)__ 8:07 an

SAMPLING LOCATION

SZac ke

SAMPLE TYPE (BAG, INTEGRATED, CONTINUOUS GRAB) __Swrife grab

ANALYTICAL METHOD

AMBIENT TEMPERATURE

25 °F

OPERATOR tHolm

COMMENTS:

RUN

GAS

ACTUAL |
READING

NET

ACTUAL
READING

NET

ACTUAL
READING

NET

AVERAGE
NET
VOLUME

MULTIPLIER

MOLECULAR WEIGHT OF
STACK GAS (DRY BASIS)
Mg, ib/ib-mole

€0,

/2

/2

7.5

/%83

/100

5.2

02(NET IS ACTUAL 0

READING MINUS ACTUAL
CO, READING)

45

4.5

5.0

#eé

32100

7. ¥9

CO(MET 1S ACTUAL CO
READING MINUS ACTUAL
0, READING)

(&)

B,100

o

N2 (NET 1S 100 minus

ACTUAL CO READING)

83.5/

B/100

23.3%

EPA (Dur) 230
472

TOTAL

20.0¥Y




ISOKINECTIC SAMPLING WORKSHEET
Plant 70SCO Peformed by _SFe ner

Date 6//§ /8/
Sample Location__ Shchd

Test No./Type MS 4/

K = 782.687 (Cp)2 (1-Byo)2 Pg My
> .
K0 MS Pm

where: K = Contant of fixed and assumed parameters (dimensionless)

Pitot coefficient (dimensionless) Cp 0.8¥
Water vapor in the gas stream B
(proportion by volume) wo 9.72
Absolute stack gas pressure (in. Hg) Ps 29.39
Molecular weight, stack gas dry Mg
(1b/1b-mole) 30.07
Orifice coefficient (dimensionless) Ko 0.6697
Molecular weight, stack gas wet " Mg
v . 8.6

(1b/1b-mole) Md('l ng) + 18(Bw0)
Abolute meter pressure (in. Hg). Pm 29.#2
782.687 (.8#)2 (1-_./2)2 (29.39) (30.07) K Yoo 8

(.c697)2 (a8.62) (29.42) '

4-25
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ISOKINECTIC N%%LE CALCULATION
SAMPLING RATE CALCULATION

Plant JOSCO Performed by  Stener

Date /8 /8/
Sample Location S/ack
Test No./Type /15 2/

.25
ng = BHTs
K Tq &7

where: Ng = Nozzel diameter (inches)

Average pressure differential across the AH -y
orifice meter (in. H0)
Temperature stack gas, average (°F) T T 700
Temperature of gas meter, average (OF) Tm /05
Stack gas velocity pressure (in Hp0) AP 0.08
( (£:2) (200 +460) 25 Ng 0.4/8¢
(o008 (105 + 460)(.08)
T
- 4 'm
AH = K (Nd) T (aP)

S

where: AH = Pressure differential across the orifice meter (in Hp0)

Nozzel diameter, actual (inches) Ng 0.382
Temperature of gas meter (OF) ’ Tm
Temperature of stack gas (OF) T
Stack gas velocity pressure {in H»0) AP
(( ) >4t__—:z%g}<_>) A
Magic number /0e0.85 (.332.)4 K(Nd)4 a21.31
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FIELD DATA page | of S
Plant Toscn RAKEPLE) é( D.CA Impinger Volumes Probe Length and Type S ¢ -~ Pypex
Date (- 1%- Xl Initial  Final  Net Gain Nozzel Size & 1.D0. ,8&2  Sa 907
Sample Location {, R une  Hearsd. /0D \ Pitot Coefficient & 1.D. _ , %%
Sample Type m.- i (TD Y¢1.0\ 2%L.0 Assumed Moisture 12 %
Run Number ¢ Sf i ’ Molecular Weight, Dry, (Md) 26,670
Operator., 4 T. S €M Meter Box Number
Ambient Temperature — é°F - 1nDofF Meter Coefficient ¥ . = O.LbI
Barometric Pressure 2Dgq 49 o Factor /), 01D )
Static Pressure, (H,0)_—~ ©,3| 2., Silica Gel K = 1p0O, S~

Le-v

Filter Number(s) &/ - %4
9

25D.0 2M0.2. _9n.2

k(nd)? =/60D X (,332)4 = 21.%31
an = kng)* (72) (P

Leak Check: lqitial at Jlb " Hg, 002 CFM SASS Condensate A{Z'ﬂ
Pitot Leak Chl;;:?] * ﬁ—s—q " M9 o2 CFH Total Valume £16.2 -
Clo?gqmﬁ Temperature OF
| ¢ lock Teading | verocsty| | Differential
traverse | Tial ol R o e orosnic| [ e, | .
Number N2 l“'t'égf.SWZ in. A0 | Desired Actual | Stack | Prabe | Impinger | Module | Oven| In | Out] in. Hg | VaP
Bt o e¥1. 825 o012 .31 [7232 250 b 2o fnofio | & |,zc0
B-2 |« L11-525" © | o3 L3 (737 |e3¢ | e 27 lm i | S | .30
B-3 lio L% 518 0.12 1.32 131|330 | 76 236112 {1t | & |30
g% |is L. 61" | o3 L3 I fea | ST 256 {12 ue | 5 |50
€-5 |20 700. 0§5~ | 0% .22 Y |esz. | 67 251 lup [m | & |20
R-b |z& 702 . L0 0.\2 L2) %8 o | 9 255 2 .| & |35
& |20 706, 6SD o2 1.22. {21 |36 2 os2 e e | & |3t
0¥ |35~ 767.%35 | 0.10 rof |T¥o |263 | oY% psslie iz | 5 [
r-9 Vo 212.05D 0.09 091 NS |es? | 95 257z |nz | Y |.3o0
o 7602/5/81/Rev 1

Comments: S‘I"\;M/Po‘t e BIZVQ' S
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Page R_of R

Clock Time
(24-hr) Temperature OF
Clock
Sampling GI:Za';?rt\;r . orli)fi t]‘ :‘: Zr';;i?i'fre
Traverse Time, min (Vm), ft 3 Ve’li:t;;ty {aH), 1n. H20 Gas Meter Putp
Point (aPg), Organic vacuun | Avg.
Number \ Init. in. Hp0| Desired Actual | Stack | Probe | Impinger | Module |Oven| In | Out] in. Hg vBP
B8-/5 2, LD O 0.07 0.9/ | 739|258 | 9% 230|102 lpe2| ¥ |60
/ 2/72. 2725 .09 0.9/ (2351363 92 a¥¥l pa |1 ¥ . 300
2 7/9. 230 p.0% 0.9 |24212¢8 | £9 264 1 L in\E___|: 300
.3 _22a.29% 2.07 0.9 173925 | 88 265 | 110 | Mo )‘ » 300
Vool _2a24.R70 0.09 0.9/ 1236 \12¢c2 | €72 s5 | #o |10l 4 . 300
/5 297. 4ao 00? 0.9/ | 7301363 | &¢ 21709 |po9| & |-3e0
VA 230 . 0p0 0.09 0,92 | 7/6 12¢4 | 9o /o o] 4 » 300
47 232 . 000 0.09 0.93 1703 1259 | &K9 2es\ 1/ Wit # |.300
/8 6 L3pm 235, 114 .09 0-7 697 1259 | ga 262\ #0 s | & | -300
) 73S .17%
A-/ 6:2® | 73g.2/0 o0.1¥ | 2.3 (745 | 259 | 9/ 27201/73 W3l & .3
2 724/. 380 . | 0./¢ /9L 1743300 | 88 2% \nSps | 5 | -3%
3 7¢¢. 575 0./¢ /.42 1746 |30 | 89 206lusyc |l 6 |
s 2¥47. 8/ 0.1¥ /.93 (7236 12% | 93 YIS lus| 6 |3
5 750. 5D | 0./3 2,32 745 1222 | 9¢ 2w\ ¥ WY b |-360
¢ 75%. 075 0./3 | 23 \7¢¢ |20 | 93 23 3| © | %0
7 752. /80 0./3 i /.3/ (20 lan | 72 Eﬁ; w33 £ * 360

Run No. W/ Date é[/& /&/ Sampling Location Sﬁd‘é

Comments:
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Page 3 of 3

Clock Time
{24-hr) Temperature OF
Clock
Sanpling Reating O frerential

Traverse | Time, min (Vdo 1t 3 | VEROCEEYE (am) in. a0 Gas Meter| |
Point (aPg), Organic Vacuum | Avg.
Number Init. in. Hy0| Desired | Actual |Stack | Probe | Impinger | Module |Oven| In ] Out| in. Hg VAP
A-8 740, 385 0./3 /.3/) |mw2las0| 72 25/ lna Wil & |.360
v 4 763 . 150 0, t4 | 2% 135¢| Fo slpalw| & |33
0 | 265, 930 0.(0 1.0) | 7932|1259 | 89 E;—L y77 Av7ANN- WX 11
V/d 268. LSS | 0./0 1.00 | 7246|250 | 8 22¢ 1&{@ #.5 -3/ |
(2. 22¢, 328 | 0,/0 2.0/ | 20|25 83 29 (70 \pe) .S |- 306
/3 7224, 215 0./ 2./ |2y 248 B3 21 /0|0l #.5 |-331
/¥ 222, 055 | o/ /{12481 R53| €R 2 e 1109 5.0 |.33
/4 2¥9. 900 0.4 L4 | 2381257 Ba 220 Lo 9| g0 |.33
¥/ 782,475 0./0 /.0¥| 7205|268 8o 2| o Lol 5.0 |-3
/7 . 28S.¢30 | 0,20 /.3¢ |#30lam,| & lose| po lod .0l -306
_...jé___zz_:ﬁ,em__Q_B_L_.z&ﬁ 9, /0 £.99 | 250 2| 80 269\ 110 109 G.0]| .316
/80 203 . 98¥% /.26 |2/4.7 2448|1112 332

TS
Run No. #/ Date é//.B _/8/ Sampling Location s fd—cé

Conments:




fa) ACURE;(ﬁon
NOZZLE MEASUREMENT
A
B
C
¥ 0
E
F
DIAMETER '
DIMENSION D_‘;T,E/ /
A [} 380 . y 7/ ?/
B TJE2 ' RECORDED BY
C YW
D 28Y
E _.3%2
F_* .
Avg. 382
NOZZLE SERIAL
\ O
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Plant 705¢0

FIELD DATA

Impinger Volumes

PageLof_3__

Probe Length and Type 'y / vq/a s

Date 6[/2[2/ Initial Final Net Gain Nozzel Size & 1.D. __ . 382 SNF0D2
Sample Location Stack o/  sp0 P Linl Pitot Coefficient & I.D. . 84
Sample Type 8 ' w2 /100 (5 ¢% Assumed Moisture 0. 1387 t 13.52 20)
Run Number ‘3! #3 O < & Molecular Weight, Dry, (Md) 30.017
Operator Sﬁt‘”ﬁﬂ‘ / 5‘(&,, Meter Box Number
Ambient Temperature =&~ 400 °F Meter Coefficient 0. 647
Barometric Pressure ;2 40 & Factor 1.01
Static Pressure, (H,0)__ = .3) Silica Gel K= 972/.9/ ,
Filter Number(s) S/ ..'q w¥¢ 2 2w ) o367 K(Na)* = 7.9/« (-_}_QL)" - 20.69
an = king)* (72) (e
Leak Check: Initial at /4 " Hg, . 003 CFM SASS Condensat g(A
& F?r‘\alaata " Hg, CFM ondensate
Pitot Leak Check: FoY Total Volume o ) J
Clock Time
(24-hr) Temperature OF
Clock Gas Meter Oriffl;:e Pr«tess?re
. Reading Velocity Differentia
Samp1ing (Vg), ft 3 Head | (aH), in. H20 Gas Meter
gg?ﬁrse Time, min (:3 Organic V‘;gﬂﬁm Avg.
Number Init. ﬁ Desired Actual | Stack | Probe | Impinger § Module | Oven] In | Out] in. Hg | VAP
10:32 am——_| Mt 789 509 v
A-/ 292,670 | 9:-14 /.37 (733 |2%¢ | 83 2yl ltoS o3| R |.37¢
2 795.700 | 0./3 1.7 738 |36 | g2 aer lo6loy| 2 | 3o
3 792.735 | 0./3 .26 12¢/ |977 | g3 268 1207|208 & |.360
v d 80/.7¢4 | 0./3 /27 1237|243 | 83 295817672 1s0¥] a |.3ep
g 80¥.620 | 0./3 /1:42 | 232 {26S | ga 2b? 1oz l204 A |.349%
[3 802. 585 | 0./2 2.4 1235 1270 | @3 208 107 lfog] 2 | .
7 R/0.380 | 0.4 L0272 17%0 | 281 | 8S 2201702 100%#| 2 |.33/
8 Bl3. 045 | b.70 0.9) 1237 |268 | 88 260 109 lrot| 2 |.3/6 ]
9 815.685] 6./0 0.9 | 240 125¢ | 88 210706 2 | .¥é

Comments: LY m‘nﬁ/‘){'.

7602/5/81/Rev )
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Clock Time
(24-hr) Temperature OF
Clock
Sampling GEZa:?f\;r orl;fi}::r,;;g?l‘re

Traverse | Tine, min (V)o £t 3 | YERCIEY) (k) 4n. Hp0 Gas Meter|
Point (APg), Organic vacuum | Avg.
Number Init, in. Hp0!} Desired Actual | Stack | Probe | Impinger | Module |Oven| In | Out| in. Hg [VAP
A-10 8/@. 245 9.09 0.80 |72% |acv | @8 Yiwo o7 A 1300
y/4 8320.755 02.09 10.88736 las¥| Re 210 1yo7) 2 |.300
/2 823.28S | 6.02 | 0.0817232|252 | g elus 107 2 300
/3 £25.670 0.08 0.89(728|25¢¥| &S Ha lpol 2. | 282
/¢ a2a. l\lo 0.09 0.29 [23] |ase| 8y \ 2 lwel 2 |.300
/9 830.L6LS | 0.00 0.90 |4 laca| BS asylualime| 2 | .30
/6 g3ax% . 285 0.04 0.931678 (262 | 87 276 | ua lye) 2 .30
/7*{ 836, Ly | ©.09 0.96] 64\ (263 g9 Zzins jutl 2 | 200!
/8 12:06 840.125 0.07 0.75| (M) |263| &9 aulwa ] & |.26¢

: g4y0.115
4 ¢ 12120 £43.042 | 0.1% L1428 8 | 94 2R/U8 |Gl 2 |39
2 £45.910 0.1 1.20123) RAca | 93 Rea| UBINW 2|, 396
3 846.880 | 0.19 1.20| 227 |28BS| Qb anludinzl 2 | 394
4 851,820 | 0.1 1.0 236958 4y 280l &7} 5 .33
4 AL ALY .11 j.1o]23¥ 12861 93 276 1B L] & . 33])
¢ B9F.520 | 0.10 1.00!7229|321 | 92 266 UBmA| 2 |56
7 R60,Q40 | 010 oo | 239(361] 92 anlwrlusl a .36
Run No. hs #2 Date QQQ Z’RI Sampling Location qugé

Comments: % Samqfeol A-18 for A mins ;us\‘eqd of s
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Page 3 of 3

Clock Time
(24-hr) Temperature OF
Clock
Sampling Gs::sfzgr .Orgi;};::rl;;:;s:t{re
Traverse | Tines min (v, ft 3 | VICCIY ] (a), in. Hp0 Gas Meter| |
Point (aPy), Organic Vacuum | Avg.
Number \ Init, in. H20| Desired | Actual | Stack | Probe | Impinger | Module [Oven| In | Out| in. Hg vBP
pe 862 729 | 0.08 0.79 17236 lae2 | 9¥ 22 02 juel 2 L
9 RLS . 375 0.08 0.80 |93 259 | ¢ aed |l n6 sl 2 |
(o 862,790 0.08 0.80]7231 |84 | 95 2591 w2 Nk 2 |-
" 8 1. 2/0 0.09 0.80| 7129 1267 | 9¢ 2S9iUG Y] R .
1A B22.650 | 0.08 n.gg]agjjn 78 asal ) jusl a
13 R2¥. 040 n.08 0.80|0213%8| 95 galfding] & |
_ B27. 490 0.08 0.80 | 7221 |252 | 9 asol ik nst |-
t$ 879.900 0.07 0.90] S7ST%y | 94 il IS ] & 1.
{2 88a.32S 0.0h 0,29 #0201 261 | 9¥ 90| ys ¥l 2 1.
1 8¢9 , 909 0. 06 o.M | vo) 2cr| G2 2| ne el 2 | zer
16 B8z 147 .06 A7 gy | - - - e (6] 2 | 4et
1%0 G0.6% APk 3" st nul
TPRA se
Run No._ /i, . ;i ¢ Date Loyt Sampling Location

Comments;

=, 507



4.3 OPERATING DATA FOR CONTROLLED CONDENSATION TRAIN
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TRito . eed e -1&-&1 P Ros

CONTROLLED CONDENSATION SYSTEM (CCS)
FIELD CHECKPOINT SHEET

Initials
QA
Checkpoint Supervisor | Inspector Remarks

LABORATORY PREPARATION
o Inspect and clean CCC. Both filter holder and CCC

St‘?‘c:*egned with hot chromic acid solution and L

20.

e Rinse with acetone and air dry CCC. ‘/
o Place Tissuequartz filter in filter housing. el
e Check seal between end of joint and filter. —
o Do not use grease on Joints. L
¢ Inspect and clean all glass Jjoints. v
SITE SETUP
® Rinse the inside of probe prior to run. ‘/
) Rig?gagmbe with acetone until rinse solution is —
o Perform leak test. . | o018 @_
¢ Leak rate must be less than 80 ml/min (0.003 c¢fm). —
e Thermocouple leads attched to probe and filter. —
o CCC water bath held at 609C (14Q0F) +1°C. —
¢ Leak test train. i~
° Pro?;ogenperature maintained at 3160C (6006F) e

+ .
o Gas temperature out of filter holder held at "

2280C (5500F).
e Fresh solutions placed in impingers. (e
e Fresh absorbent replaced in final impinger. L~
o Adjust flowrate in system to 8 lpm. L/'

4-35
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Tos<o ces (oo / -1y ~k/

bk og

CONTROLLED CONDENSATION SYSTEM (CCS)
FIELD CHECKPOINT SHEET -- Continued

Checkpoint

Initials

Supervisor

QA
Inspector

Remarks

SAMPLING RUN

e Turn vacuum pump on just before inserting probe
in stack.

e Check seal between probe and port to prevent any
outside air from entering stack.

e Run test for 1 hour or until coils are frosted to
1/2 or 2/3 their length.

e After run, cap both ends of probe and lay in
horizontal position.

e Rinse the CCC coils into the modified Erlenmeyer
flask with a maximum of 40 ml D.I. H0.

¢ Was any of the solution lost ( }7/1n1 estimated)?

¢ After probe has cooled, it is rinsed with a maximum of
40 ml D.I. H20 into a 25-ml Erlenmeyer flask.

- Was any solution lost ( }fﬂmt estimated)?
- Clean support equipment priot to next run.

- Save filter for titration.

<\X§ Ri\(

Comments:
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CONTROLLED CONDENSATION SYSTEM (CCS)
FIELD DATA SHEET

Plant Togcp Gueceecia o, ¢4 Ambient Temperature 10% °F
Date =iy =81 Barometric Pressure 7%, 42 @ /S 2D
Sample Location o ,eupne Heats p  Meter Box Number _ésw
Run No. NARIXS Meter Orifice Coefficient .= poy
Operator __ B ¢ . Dulne Meter o Factor ‘A9 ¥
Clock Time Temperature (°F)
{24-hr)
clock | Gas
— Meter Dry Gas
Sam- 'Z£7 | Reading Filter °C Meter
pling (Vp), ft3
Time, & Recirc | Exit
min Init. Stack |Probe |Skin| Out| Water |Coil In | Out
D50 L3 2 b
25 (600 |zus o 543 ;Q33@,9§' L0 127 |l/e |16
2o 10 |&4%. 010 Seo |1212ke7 o |1RY | ns)/is
to—~elo |Fsp. 9 Se( [T |17 | oo | 128 (16 | 15
Toe30 lgcE g sue- 207 ety | o |27 |6 | e
== - :
Lo~ tC | 565 SeT|wes|ivg | Lo {29 M€ I
251822 |ss9.9v0 $76 |\201f¢eve| o |25 |ng |UY¥
. L tr 4.2
Average Jomio | 19.3¢e [+ s anstesisl Go 127, 5

U Camon M-S e Mo/ DSen kau&w&>
4-37




Tp SCD ces pur P2 (7%

CONTROLLED CONDENSATION SYSTEM (CCS)
FIELD CHECKPOINT SHEET

Initials
QA
Checkpoint Supervisor | Inspector Remarks
LABORATORY PREPARATION .
"
o Inspect and clean CCC. Both filter holder and CCC
are cleaned with hot chromic acid solution and
D.I. H20.
¢ Rinse with acetone and air dry CCC. t'
o Place Tissuequartz filter in filter housing. —
e Check seal between end of joint and filter. (e
o Do not use grease on joints. /
o Inspect and clean all glass joints. L////
SITE SETUP /
e Rinse the inside of probe prior to run.
# Rinse probe with acetone until rinse solution is L‘/
clear.
L—/ '
e Perform leak test. 4 Lo 1Y Q 1y ?
—
o Leak rate must be less than 80 ml/min (0.003 cfm).
¢ Thermocouple leads attched to probe and filter. T
o CCC water bath held at 600C (1400F) +10C. 1
¢ Leak test train. "
. Probeotenperature maintained at 3160C (6009F) — |
+179C,
o Gas temperature out of filter holder held at p——
2280C (5500F).
[
o Fresh solutions placed in impingers.
o Fresh absorbent replaced in final impinger. — L
—
e Adjust flowrate in system to 8 lpm.
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CONTROLLED CONDENSATION SYSTEM (CCS)
FIELD CHECKPOINT SHEET -~ Continued

Checkpoint

Initials

Q
Supervisor | Inspector

Remarks

SAMPLING RUN

Turn vacuum pump on just before inserting probe
in stack.

Check seal between probe and port to prevent any
cutside air from entering stack.

Run test for 1 hour or until coils are frosted to
1/2 or 2/3 their length.

After run, cap both ends of probe and lay in
horizontal position.

Rinse the CCC coils into the modified Erlenmeyer
flask with a maximum of 40 ml D.I. H20.

Was any of the solution lost (//’{m1 estimated)?

After probe has cooled, it is rinsed with a maximum of
40 ml D.I. H20 into a 25-ml Erlenmeyer flask.

- Was any solution lost ( ml estimated)?

- Clean support equipment priot to next run.

L/"'

- Save filter for titration.

"
—
/

—
—
L—

e
v

Comments:
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CONTROLLED CONDENSATION SYSTEM (CCS)
FIELD DATA SHEET

Plant Tosc» maue e e n oA Ambient Temperature Y ada

Date (=14 =%) Barometric Pressure 29590 ''He
Sample Location c.gipr mEa € Meter Box Number ~ 2 Y ~
Run No. _ 2 /cc s Meter Orifice Coefficient s7024
Operator ¢ . D Rog Meter a Factor ki
Clock Time Temperature (OF)
(24-hr)
clock | Gas
Meter Dry Gas
Sam- \|22D | Reading Filter | Meter
pling (V) » ft3
T1_me, P _ Recirc | Exit '
min Init. Stack |Probe |Skin| Out| Water |Coil In | Out
60,500
123
6 AN 5yq (21%ess| 60 |32 (% e
(2 '
20 —=J2 867 .30 bl 12 |eiz| o |32 |4 | (3
“5—257 [270,99 §99 1266 €51 O |32 |11 |13
( — T
o= |80/ ©oS liz2z|evd | Lo | (33 v | u3
So 1% (o §7 7.360 Lo |1223|649 to (33 | ny (i3
{ 2
fo 220 |g¥6.200 £5¢ haw|en | wo | 33| (j¢| 13
20 _
20 3 5%2.125 SHUg (126 | &Y0 Go 133 [ U3
7
- 1
Average 7%2.u 21.%25]696 .4 |cor b /259.“4,4.0. 710 12.5 113

J(w\ \\'\-r/fzovv\ Mo L E‘:’(—Ck— &WL“C""“-T—‘,>
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4.4 OPERATING DATA FOR SASS
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ISOKINECTIC SAMPLING WORKSHEET

Plant ToSCD E&!SEES Esi‘ !‘; & A Peformed by 7. Ho¢ A

Date__o-\9-%
Sample Location_pRups wEATER
Test No./Type__ //5455

K = 782.687 (Cp)2 (1-Byo)2 Ps Mg
2
KO MS Pm

where: K = Contant of fixed and assumed parameters (dimensionless)

Pitot coefficient (dimensionless) Cp o, 84

Water vapor in the gas stream B °

(proportion by volume) wo @,::?A/DA

Absolute stack gas pressure (in. Hg) Ps 9 397

S TATI¢ = ~0.3¢

Molecular weight, stack gas dry M

(1b/Tb-mole) d 3007
HASSOMmMED

Orifice coefficient (dimensionless) Ko 2. 7001

Molecular weight, stack gas wet 'MS

(1b/1b-mole) M (1-B ) + 18(B, ) i&-ég

T 10 v
Abolute meter pressure (in. Hg) . Pm 099 S&
782.687 (0.#42 (1-0./2)2 (27.3§7 (30.07 K 29.5a
(272292 (w7.:) (F9.5%
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FIELD DATA

Page | of 2

Plant L Impinger Volumes Probe Length and 7”’_2‘&#;&5.}‘__
Date_ 4 —yR-&) Initia)l  Final  Net Gain Nozzel Size & 1.0. Lo
Sample Location CRupe BEOTFN Lan. /580 1080 Pitot Coefficient & 1.D.
Sanple Type _SAGS 512;1 Assumed Moisture /2%
Run Mumber  / [412] 120§ Molecular Weight, Dry, (M,) 30.07
Operator ,7. Hp( M Meter Box Number 2822
Ambient Temperature o Meter Coefficient 3. 7é 02
Barometric Pressure @ Factor L O R
Static Pressure, (H,0) =~ Q 3[ Silica Gel K= XL SA
Filter Number(s)_ 2//- 00 3 o v/ 20 8737 k(nd)? « x (____)‘ -
' 750 __ 5 " = king)* Gg) (p
Leak Check: :nit:al at&j_ Hg..Q__L g:ﬂ SASS Condensate fz ra'd th 4. O\)
t M
Pitot Leak Chec:. y / Total Volume o9 Y
Clock Time
{24-br) | Temperature OF
$lock Reading. Y itterential -
ea
‘ " Sawpling Vo), 123 | VRIOCNY L ), in. Hp0 Gas Meter
bomng | Tine, win " '('33; 2/ organtc Vatupm | M-
Number M Inlt. $47,25) 20 Desired | Actual | Stack | Probe | Impinger | Module | Oven| In | Out{ in, Hg | VAP
4g" | s —Leds sev.om| L | LA | #.31752|575] 85 | 72 |9%|9¢|95] 1] _ 73”;;‘
3‘7'.\?‘{”&»::\ /5 55 671420 2.2 | 2.31732l¢ ™ Kz | 2o |=0l99 |28] 75 :%3;‘
% Neaale. | Jo —ZL0 ¢£87.9 22 | 2.3 |75 79c| 82 | bz | omiroSl/t0] 1S
a5 225 750 2-a (a4 | 2al70] 22 | ¢ 3 |25 /007011 /5
Lo 140 | g/2.¢ 2.2 124 | 740{7/3| 23 | ¢ 4 |29s|sos|ro| 75
73 sSS| £94.5 A-d |24 1730\ ws| 35 | 59 || /o5V00| /S
0 ' 732.9 2.2 |A.4 |720|705] %G | 5T |2%7|s021/00]| /6
(03 249.95" 22 |2.5|NS|Wa|4e | 58 Daalorlopl 16
/20 (06395 2-2 |25 |7351709] §6 |po |27{l0cllol]]é

82.8 rmin Carte deut

c DrAA

cC.onnensara

1602/5/81/Rev §

Comments: D,-(-o-f— tvobe Doers pot roew. /' M-5 Ve/pC/-‘(, Prodilc ot 3‘/’..)5 /acq-lwn fobe O3ED.

—Jaac.sa-jf— AP =
2

08" WpO (WW m-s

MMMJ&\
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Page 8L of X

Clock Time
(24-hr) Temperature OF
Clock
Sanplt Reading Oy rareniar
L \
Traverse ng’ m‘i‘n {Va)s fg 3 vel]i:ifity (aH), tn. W0 _Lj Gas Neter Pump
Point (aPs), Organic vacuum | Avg.
Rumber Init. in. Ho0| Destred | Actual |Stack | Probe | Impinger | Module |Oven| In ] Out] in. Hg {VEP
\”d&\ )
/35 | /75, 404 Z-A 3. S| 7451 70 5% | o & |agolre7|72 /& v
N //§3.2 2-2 |25 |74¢|704] 89 | (.4 |asle|ea| /v
fes | fo4c.a5 2.8 |a.s |74 |704] 87 |3 |29|lo7|red 4 7
/%0 /3/0. & 2:2 |25 |Mol|706| gL | £ 8 Lt|rod)od] /7
; 027 /) 3754 2.2 lz.5 |740|701| 59 | 62 |aslsocloel 172 Y
21020, | /437.§ 2.2 2.5 |70 | 708 |62 Py lresien 7,
a9s . | | s01.7 _ 2.2 2.5 | 740]| 703| 53¢ |62 |29s|/0dvo0| 772
340‘Q{L\' P1535ED Toea} T Chwersvg Eoulpngrny TPanl el s | ZZ
Zys F3¢ | ys5¢.4 . 2.2 2.5 |24 7| e |0& [2731/08|/0d4 /3
5520 | /628, 6co
L
355 puws /0 &/ 35¢ | £ 2 1029
a/
Run No. /= SALS Date /5 Towe §f Sampling Location (AT oD fora?
* rs 4 AL angecs <.0,
Comnents: /35”””’ 1wt 13 fdru'n rd{('nno/f'zuf?/c
N .o v . 3 s e d Avvaes "‘A.( 'l-'. ,‘ ‘f"il( e haek '(0( Jest 2 \f(Aq{
L Cheey b BNet anbode sy T wes ameesrd €F ' o poLHBAD Tk seals il glass Probe

Hha prove hel & Sl edum leak a4 the (nlet=vo thepoov@ atdnl

+94ts no3zale .



NOZZLE MEASUREMENT

E

F
DIAMETER
DIMENSION DATE /5/0
A_L2r3 Gl
B /,227; RECORDED BY
5% e
D_2
E /lZZg_“
F L2 3

ave. 224 7/ %b

NOZZLE SERIAL

4-45
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ISOKINECTIC SAMPLING WORKSHEET

Plant ﬂsca

Date VS Tz 81

Sample Location CRUDE AHTL
Test No./Type zl/_sAs,s

Peformed by T o

= 782.687 (Cp)2 (1-By)2 Ps Mg

2
Ko™ M P

where: K = Contant of fixed and assumed parameters (dimensionless)

T 29.40F 8304
Pitot coefficient (dimensionless) Cp 0. 34
Water vapor in the gas stream B ) < 0/
(proportion by volume) "o 3.8/
ASsumeDd
Absolute stack gas pressure (in. Hg) Pg 377
__P9.40 - g”/z 2 29.3
Molecular weight, stack gas dry M
(1b/1b-mole) d 30:09
Orifice coefficient (dimensionless) Ko 2. 70/
Molecular weight, stack gas wet -M
(1b/Tb-mote) M,(1-8 ) + 18(8, ) s 2%.44
25L001 4 943 M
Abolute meter pressure in. P =,
40 + Q\g'z & m 9?0: g
0. 7056 74991
782.687 (n34)2 (1-2.292 (£5.29 (2009 K 20,724
(228202 (i} (299
14133
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FIELD DATA Page / of 2

Plant 3 A Impinger Volumes Probe Length and Type ’

Date 2 ~15-%1 Initial  Final  Net Gain Nozzel Size & 1.0. .29 A0TH.
Sample Location CRUNG +fEE R _STo w2 540 Pitot Coefficient & 1.0. 2. 8¢

Sample Type. SASS ST 760 ) Assumed Moisture /3%

Run Number____ 2 _m) fgéD 2358 Malecular Weight, Ory, (M,)___30.07

Operator T} Hpernn Meter Box Number O% 2

Ambient Temperature B Meter Coeffictent_ 3,7 6D g @g n‘)
(4] oMo

Barometric Pressure @ Factor [ 0112

Static Pressure, (H0) - (), 3/ silica Ge) ke 30. 7224
‘ Filter Number(s)_py-2 1y ~0 07T : 101772 26722 k(nd)? « _.x (__)‘ .-
25 A LT megt (B) om
Leak Check: ;.‘m:ntu as - :g‘. mg::@ m\mm\—’ sAss‘? densate /925@,44/: F/y
Peoke Locaﬁ&b‘(t Leak Chec:: * Heth w. @ awooF - Total Volume 2170,%
vl o Clock Time
B ; IN?S {24-pbr) Temperature OF
: = Clok | S gt
.2 Traverse Sampling (Va), ft 3 Ve'l‘::;ty {al), in. H0 Gas Meter Pump
Point Time, min 4r,), Organic Vacuum | A9
Number M Intt. MO e in. 520 Oesired Actua) | Stack | Probe | Impinger | Module 0ven. In | Out] in. Hg | VAP
48" s —U3s ¢odom| | 22126 ss0| 90 | ¢/ |53y Jros]| 7€ |
/=4S 706.9 23 ldip b B2 97 | 54 [Zen12Vok] LG
25 200 76% 44 2.2 A L 78 (,'[ Lo o234 /¢
45 —L /5 B31.02] 2.2 12.¢ t| K7 | c0 usliz 16
0 0 | "~ 394.3 2.2 |JL L7138 | 89 \Huliola | (%] |,
9|75 0\ 757 11 2.2 12¢ 8|37 el PTnzliz|/eh]
96 —L23 | /p20.85 22 1261 lezslez |s9 bsrlunlra| /67,
loS (0%4. 200 23 {26 co|@r &) PgaliolreslCL] L
(20 S11/441.95 aa (24 07 19 1co krslospr )7 | |

IRITIAL LEAK Opigck 7o Filter fFoir = 0.04¢ cluid®24 5 Entiie train (1nc. Peoas )’83‘;3‘"" 7602/5/81/Rev )
ants: ‘7(55-_;;:) P’f:“iﬁcw'; SZ".Z;S Y snroDoct fromymne wall 4o Nopprge. Ha
YR NTY H 65 i T4 o . . 05 N IIV’O 7-557.'
y Srin NoTieED A FEW xAD2 Beabds in 12V jmp, Sofution / m'ioemmo cowp,
il Owmin tado femst: Depned CMbonsele ) Silicn Groy 0, K NOTE: XADZ pRESENT (S/5ht amant) — CHI=4eD SO
219 28mMin, Deatnet Pae1 of 12X 1P . 1070 foc A7 € 01D SAnRE BolE DUE To Excessme FOARIY



8v-¥

Page 2 of 2

Clock Time
(24-hw) Temperature OF
Clack
Samplin eating O Ditferentisl .
Traverse | T18es ain (Vo f6 3 | VORI ] (i), tn. W0 Gas Meter|
Point (aPg), Organic vacuun | Avg.
Number Init. tn. #20| Destred | Actual |Stack | Probe | Impinger | Module |Oven] In | Out in. Hg B
6" [ Taatt £2/0.9 22 | 2¢ 673194 | ¢/ 239 p4 @] (7
L [7opdfel | 12714.253 22 | 2.¢ ¢725193 | o psslrilps| /7 ke
/'&ﬁi /342, (5~ 2.2 | 2.4 67#] 13 | co (28 w2 lm| (7
L /402,97 22 2L L2492 | oo lzedlw a7 %
=~ . N
/957320 1466 .50 2z lz.t. 673l G2 |59 |ss|v\yes|/7 4] /
5235|1530 40 22 |3l 673 93 |58 legoliz haul 172 |
@ /594. 30 2. |z.6 722195 159 |29|uzfiou]in %o
25s /772 075
’ s
jovl. 25 2.2 26 |b1c.b£r nof 309 =l
Ru} No, 2// RiASS pate Lo — 15 =&/ Sampling Location #TL, 0L wg ATC K
—’"{J"YAT /SOMIN. INTOT EST (amD. DEAINED. S/0, oK

Comments:

L frrn. 2/mS ot Dl

4‘( 790 nafno , ¢ Crt o 6D SBilecalo St



SECTION 5
ANALYTICAL RESULTS

5.1 Ultimate Analysis of Fuel 0il

5.2 Composition of Refinery Gas

5.3 SASS Particulate Emissions

5.4 EPA Method 5 Particulate Emissions

5.5 Sulfur Oxides Emissions by Turbidometric Analysis

5.6 Trace Element Analyses

5.7 Total Chromatographable Organics (TCO), Gravimetric Organics
(GRAV), Infrared (IR) Spectra, Gas Chromatography/Mass Spectrometry

(GC/MS) and Low Resolution Mass Spectrometry (LRMS) of Total Sample
Extracts

5.8 C1-Cg Chromatograms
5.9 Radiometric Analytical Results

5.10 Bioassays
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5.1 ULTIMATE ANALYSIS OF FUEL OIL



€-G

Scheyitrecd FOSHG L

‘;“ . l wl -0y '." .3 - [~ .
Prelim. No. 7520 B PRy B T <) ' 2 #3 ORTIGINAL

Lab. No. 81ml35 AR ERRTEY November 16,1981
Page 2 of 2

T, e / //‘;3" ¢ b

#1, Code 813781 $#2, Code 813782
1st 2nd 3rd 1st 2nd 3rd
Test Tegt Test Test Test Test

Carbon (C),% -~-~-—~- 87.37 -- - 86.66 —- -
Hydrogen (H) ,% ~--—-- 10.47 -- - 10.98 -- -
Oxygen (O),
by difference,$% ---- 0.31 -~ - 0.55 ~~ -
Nitrogen (N),$ ==—=--- .71 .88 .90 .74 .90 .92
Sulfur (8),% -~=——>-- .92 . .94 .96 .93 .90 .88
Heating Value:
BUT per Pound —------ 18,720 -- - 18,760 -~ -
Gravity, API° @ 70°F 12.3 - - 12.3 - -
@ 60°F 11.8 - - 11.8 — -



5.2 COMPOSITION OF REFINERY GAS
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TOSCO CORPORATION
BAKERSFIELD REFINERY

GAS ANALYSIS REPORT

LABORATORY: OPERATQR: DATE
Gas Lak J. MEMaben June 18,178/

UNIT. FIIGI Ga- <

Crude te JH13

SAMPLE DATE é -,Y" Z/

SAMPLE TIME n B—Pm

PERCENT Gas VI /,

HYDROGEN ' X' 7

NITROGEN . }1 )

OXYGEN

CARBON MONOXIDE

o4

CARBON DIOXIDE

HYDROGEN SULFIDE

METHANE 2 21, 7
ETHANE 33 ] ‘l 7
ETHY‘LENE - 3, 8
PROPANE - 29,2
PROPYLENE s 23
ISOBUTANE u 171
NORMAL BUTANE . }4 7
TOTAL BUTENES o 0.5
1. 3-BUTADIENE
§1
ISOPENTANE o 0.2
NORMAL PENTANE ” @ . ]
TOTAL PENTENES
73
TOTAL Cg PLUS - 0,8
TV /£1% 1292,
[
Speeifie Gravi T‘{ HE{A'A,,R:}:.S, PREPARED BY
HEDD S LW ‘ 1,92 ol o |
J K SUBMITTED %
81088 (5-80)




TOSCO CORPORATION
BAKERSFIELD REFINERY

GAS ANALYSIS REPORT

UABORATORY. opem:jn: DATE

Gas Lab tua Y] 5 Mabon June 2)/76’/

UKt Fvel @Gas

Crude Ze J/HI3
SAMPLE DATE 173 / i 7/ g/
SAMPLE TIME 3 3/0'//’4
PERCENT /,'—as' )/0/
HYDROGEN v 2.3
NITROGEN o 0.9
OXYGEN
CARBON MONOXIDE . 0.5

CARBON DIOXIDE
21

HYDROGEN SULFIDE ” N
METHANE v 45
ETHANE v / é: {
ETHYLENE v y_' 9
s

PROPANE ) “ 2%,
PROPYLENE . 3. é
ISOBUTANE wl 9’ 5
NORMAL BUTANE . I, 2
TOTAL BUTENES o 0.1
1. 3-BUTADIENE

81
{SOPENTANE o 0’ 2
NORMAL PENTANE . 0, ,
TOTAL PENTENES o

73
TOTAL Cg PLUS ” 0’ 5’

BTV/F#7 | 13420
SpeciFiz Gravily| 1,104/

DT GD DCz) L b “)‘ REMARKS: PREPARED BY-
J n k P#'I BMITTED BY: =
RwT XV R - 4

81089 (9-80)
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5.3 SASS PARTICULATE EMISSIONS



ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

. ™
Plant trocr RaxZas =g N ¢4 Performed by D ilos
- -7

Date i ad

Sample Location cp~aAe neat=re
Test No./Type | jcacs

Barometric Pressure (in. Hg) Ph 29.42
Meter volume (std),

17.64 ('m\ /P, + A2
@J\T A0

0 el.306 y 422,540
( ” N /(2992 + (24 m std i

13.6
(L0002 (/DZ:‘) ¥ 460

17.64

Volume of 1iquid collected (grams) Vie 2099.%

Volume of liquid at standard condition (scf) Vw std ~ cpees
V1. x 0.04707 %S ¥¥7

Stack gas proportion of water vapor

Vw std , ( l*ﬁo)‘?‘?c? Bwo
+V ()t (NS kyo
w std m std
9713.5%0

J

Molecular weight, stack gas dry o —
{1b/1b-mole) d
(% C02x 0.44) + (% 02X 0.32) + (% N2+ % CO0 x 0.28) Zo.\2

(__ x0.48) + (__x0.32) +(__+ ___ x0.28)

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

MA(1-B,) + 18(B, ), (oud)(T-oms) + 18(Lomy)

S T

Absolute stack pressure (in. Hg) g

p (in. H,0) () o a
Py + K () + T Pe 29.%9

7602/5/81/Rev 1
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Tesco //sm5s PP

-
Temperature stack gas, average (°F) Ts 2i%.0
Stack velocity (fps)
savg + 460
85.49 (cp) (V4P avg) W
vs(avg) 3
(71+.7) + 460
85.49 (.24 )&= -
$I®s52) [ @)
Total sample time (minutes) 6 255
Nozzle diameter, actual (inches) Ng 122,
Percent isokinetic (%)
17.33 (TS + 460)(Vw std + Vm std)
6 v P Ng2 .
S 3 dﬁv. 46 %1 1Y 4SS
17.33 (2147 + 460) ((vsasn + ( z));
(255" )(27.55)(29.29 )(__r22)°
Arsa of stack (ft2) ==_3,1416 Ag
mré =184, a2 )2+144
Stack gas volume at standard conditjons (dscfm)
60 (1 -8B, )vs. A / 528 Ps
wo' “avg s Tg avg + 460 29.92
Qs
60 (1- _ )(__)(_)f__ 528 ()
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mp(9rams) 15.432 c,
VmStd (std)
Emission rate of particulate matter (1b/hr)
0.00857 (Q_.) C , 0.00857 ( ] E
57 S(std) P

7602/5/81/Rev 1




Date

Test No./Type

ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS
MEQ;

Plant Togco, RAKERSEIEIN €A
la=19-%1

Sample Location c.pio Zg ENTER
q/gAgs

Performed by

29 .40

Barometric Pressure (in. Hg)
Meter volume (std),

17.68 (V) /o, + A
o) \r=a50

(o%1. 359
()

(.ot )

R430) +

17.64

13
wo2) + 460

m std

97&-299

Volume of liquid collected (grams)

210.%

Volume of liquid at standard condition (scf)
Vi. x 0.04707

Vw std

49,25

Stack gas proportion of water vapor

Vw std . ( )
Vosta (— F

Ve std *

wo

A

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

(__x0.44) + (___x032)+( +  x0.28)

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

Md(1-B,0) + 18(B,,), (300)(1-a32) + 18£132)

28,42

Absolute stack pressure (in. Hg)
Pstack (in. HZO) ( )

Pp * » ()

b 13.6

L
29.38

5-10
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Tos<O 2[/sas3 6 ~14 -8)

Temperature stack gas, average (°F) Te 6906. &

Stack velocity (fps)

s3ve + 460
85.49 (cp) Vap

5 avg) PS MS

Vs(avg) | 2612

(694.6) + 460

85.49 (*€%)( 25%) ./(mzv)(zs-*)

Total sample time (minutes) 6 25¢™

Nozzle diameter, actual (inches) Ng (22

Percent isokinetic (%)
17.33 (TS +_460)(vw std + Vm std)

o Ps Ng? . %1 77.59
17.33 (636 b + 460)((1¥125) + (978'§)
(25 N2eu2 )(27.3¢)(__122)%

Arsa of stack (ft2) m=_3.1416 A
nr

-~144, w2144

Stack gas volume at standard conditions (dscfm)
60 (1 - B,o)Vs,yq Ag ( 528 ) Ps

TS avg + 460
. 0,
60 (1- ) ) ) 528 ()
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mplarams) 15.432 c,
Mstd (std)
Emission rate of particulate matter (1b/hr)
0.00857 (Q_.) C , 0.00857 {( ¢ )| E
ST "S(std) P

—_ 7602/5/81/Rev 1
L DeRe fuo 2/M-E Tk PEISIBI/Rer



¢1-¢

o\ A5 Kion DATA REPORTING FORM

ANALYSIS LABORATORIES
CUSTOMER CMEA DATE
CUSTOMER CONTRACT NO. __307605.92 ACUREX CONTRACT NO. _A81-07-011
RESULTS REPORT TO L. Waterland TELEPHONE
ADDRESS
TOSCO
rs”‘"‘ iD (CUSTOMER) I-Probe |II Probe | I-Filter| II-Filted Filter Blk

SAMPLE 1D (LAB) 543 556 545 038 571

PARAMETER
Weight 3.1424 | .21 | 2.9151 gram
Initial weight "1 2.9029 | 2.9939 | 2,915 gram
Ash weight 0.0077 | 0.0453 | 0.2395 | 0.2252 [<0.0004 gram

ANALYST

REVIEWER

form EED-057 4/80



5.4 EPA METHOD 5 PARTICULATE EMISSIONS
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant <psen  gakfecs ECN od, Performed by mgﬁ;

Date _ (-1x-%1

Sample Location ceuos weatie
//m—;"

Test No./Type

942

Barometric Pressure (in. Hg)
Meter volume (std),

) AH
ji03. 9% %

O\ fleye) + (Lre)
376

(o) [\ (e + 460

17.64

m std

93.1¢¥7

Volume of liquid collected (grams)

376 .2

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

Vw std

7. 70%

Stack gas proportion of water vapor
) (2708
w std , —

wstd * Vm std (2.208) + (13.289

v

wo

(59

Molecular weight, stack gas dry
(1b/1b-mole)
(% COzx 0.44) + (% 02x 0.32) + (% No+ % C0 x 0.28)

(122 x 0.48) + (¥.0 x 0.32) + (g2.4+ & x 0.28)

-l

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

Md(1-B,,) + 18(B ), Boum)(1-15%) + 18(.151)

2%.19

Absolute stack pressure (in. Hg)

b 138 » @32) +

2%.39

LY

S \ : i R D Reen! 00 VaKe, 7602/5/81/Rev 1

(Leve -am M\}o‘é 5-14




ToSco //m-< 1% ~¢l

Temperature stack gas, average (OF) T Y%7

Stack velocity (fps)

Tsavg + 460
85.49 (cp) (ﬁps avg) _W
Vs(avg) 2%.%9
g ( ) V/(?Hﬂ?) + 460
5.49 (8% )( , )
=" 35 [s9) (ze.9)
Total sample time (minutes) C 10
Nozzle diameter, actual (inches) Ng %2

Percent isokinetic (%)
17.33 (Ts + 460)(Vw std + Vm std)

6 Vv,  Pg Ng2 %1 103.57
17.33 (204 + 460) ((naeg) + (>75)
(g0 (2833 )(21.39_)(___380)°

a of stack (ft2) == 3.1416 A
5-—144 n(__)2144 : (.77

Stack gas volume at standard conditjons (dscfm
60 (1 - B _)Vs A 528
wo' “avg s (Ts avg + I6U> (

Qg ?,Lfs’f’
60 (1- _ )(__)(__) 529 ()
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mp(grams) 15.432 C
Mg S (std)

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

(std) P

7602/5/81/Rev 1
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

Plant 1o n, DagzecEed 4 Performed by Ba Lo
-7
Date =kl
Sample Location_ 258z meaTs2
Test No./Type 2 /-
y
Barometric Pressure (in. Hg) P 27 ¥ C

Meter volume (std),

17.64 (Vm\ /o, + BB
o« \r a0

Vm std €7.§33

o , A7)
(D9 o) + L
17.64 13.6
o) I\Th2.2) + 3460
Volume of liquid collected (grams) Vie 267
Volume of liquid at standard condition (scf) v o
V1. x 0.04707 Wstd 9 30¢

Stack gas proportion of water vapor

Yw std ’ 2ed Byo e b
Yo std * Vi std (azed + §2x53
Molecular weight, stack gas dry M s
(1b/1b-mole) d
(% C0,x 0.44) + (% 0,x 0.32) + (% N+ % CO x 0.28) T.CC
(4.1 x 0.44) + (2.5x 0.32) + (g5 + x 0.28)

Molecular weight, stack gas wet
(1b/1b-mole) M 2%.03

MA(1-B, ) + 18(B, ), Geom)(ligye) + 18(.1cty

Absolute s;ack pr?§sure (;n. Hg)
stack (ine Hy0 | (=.3() R
Pb + Cc ]3.6 2 R (2 ,Y“:) + - PS 2.-?' >\:5

; — . . - 7602/5/81/Rev 1
TR s BDQ,Q_M &M M \Q\l'% - LU e
5-16



TcSco 2/m-$ 6-17-%)

Temperature stack gas, average (°F) Ts 9.l
Stack velocity (fps)
savg + 460
85.49 (C) (Vap, avg ~r W
vs(awg) ?5-;
: ,_ /(sﬁe.e) + 460
85.49 (L¥¥ )/ 1269) | p
0 () (@22
Total sample time (minutes) 6 150
Nozzle diameter, actual (inches) ngﬁa’b Ng .3¥2
Percent isokinetic (%) S —
17.33 (TS + 460)(Vw std + Vm std) 2029533
6 Vs Ps Ng? ¢33 91 [03.2Y
x L )
17.33 (bl + 460) ((in3e9) + ( k ))
(Crre (202 )(203Y )(__352)"
%a of stack (ft?) == 3.1416 Ag
<144, 1r( )2--144 :
Stack gas volume at standard conditions (dscfm)
60 (1 - B, .)Vs A 528 Ps
wo© avg 'S TS avg + 460) 29.92
Qs
60 (1- __)(_ )(__)f__ s28 —
+ 460 (29.92)
Particulate matter concentration, dry (gr/dscf)
15.432 Mplarams) 15.432 c,
VmStd (std)
Emission rate of particulate matter (1b/hr)
0.00857 (Q.) Cg » 0.00857 ( ) E
(std) P

5-117

7602/5/81/Rev 1
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ACUREX
ANALYTICAL REPORT

m—

Sample of: .%4&5’

Sample DateM /7 /5F/
Requested By: :&.‘!ﬁ; G~

1.D. Number: 2402, 72 / CrEH

Analytical Method: EP A 7’7&%0/5 Mﬁw
Date of Analysis: W 3 /?f/ Mé&_

Lab 1.D. Number Component Analytical Result Unit
813795 - 724-6 / /75 et
- 5/74W/?W«— 208 Tt 7 otsn

Mol \-h»—‘g | /m—-%f‘""""
§13579 - 7’2% v, )0 onds

- Gugpnic: FracHo 25

ch\ u::;"

Analysis By . .
5-19  pate /J:, /2FP/

Form EED—-082 5/81




ACUREX
ANALYTICAL REPORT

Sample of: .7//¢d»dr9-*

Sample Datezww/ 2 / Zf/
Requested By: _M__/!M_____

1.D. Number: 2402 %2,/ 74

Analyticai Method: %MWM% m
Date of Analysis: 3 178/ %&ML_%M___

Lab 1.D. Number Component Analytical Result Unit
818599 - Jaal / Y o
e R57 w9 = 298
~Cagoric: Pitae 2/. 89 -2\ |Vt Fein
| = 04 Luitls
23578~ Faot 2 Y78 o ’ =
- Lepetnn o LPP -] 45 E .3
- egamc Ffiaae. LO& ~¢7 =9
813579~ blptor Blank | 2/8 mbo |
M%& 2. &7 .00307'*2/&
- "ﬂ"”‘"%““ 0. &7

Analysis By %@M&_—
°20 Date“éﬁzé& /-5;/&7/

——

Form EED--082 5/8!



ACUREX
ANALYTICAL REPORT

Sample of: 70(/’1)

Sample Dategﬁﬂimm

Requested By:

.. Number: _‘Zéa.zi,z,éd/zz&_

Analytical Method:

Date of Analysis: % 3/ /9F/

Lab I.D. Number Component

Analytical Result

Unit

13548 - Jat #/ | 9%-3Y
/3577 Jet @2 | 9435

8.8/
4.7 2

591 Analysis B%%Q%__

Date ?// \r/ //(F /

Form EED--082 5/81



ACUREX
ANALYTICAL REPORT

Sample of: _M
Sample Date; W/g /987

Requested By

1.D. Number: ..Z@&’_Z%Z(,ﬂﬁ__

Analytical Method: MZM%@_M_ ;

Date of Analysis: 2 ol 74
Lab 1.D. Number Component Analytical Result Unit
3/35#6‘/’2@/ Y s FHO8 ~ 27

=32.8) | Pt ren
£/357, - Felo 2 /)0 o 35—t micllogiarme

— 2.5%

39 Uecline — | 0.60 0w
F/35%7 f /BD. - gd««D\

5-92 Analysis BM%’ -
Date_AéM_wZ v —

Form EED--082 5/81




5.5 SULFUR OXIDES EMISSIONS BY TURBIDOMETRIC ANALYSIS
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LABORATORY DATA SHEET

CONTROLLED CONDENSATION SYSTEM (CCS)

Plant 7-cc o 5.5 Analyst @.Q.%Rag
Date _ c-x'-gi Date Lab Analysis Completed p-2j-%j
Sample Location ppyups reateR
Run No. VAT
LARIWAN/ RBacd, Titration Data ) :
Method Tuxgw Titrant gosorpa Normality 2pité Indicator rypz/m)
Probe, ]
Nozzle Impinger
and G/R Contents 3%
Sample Filter Coil and H20 H?OZ
Description Rinse Rinse Rinse Blank Blank
Sample No. /38572 |513553 |£i351S [ 513015 | 41355/
Vol. of Sample £0.0 L6.O 92%.0 ww‘r7 VTY
Vol. of Aliquot j0.0 0.0 0.0 t0.0 %
G i0, 3— G o
Vol. of Titrant - 10 G ke oud “les ” o
Used 55 0,10 - —
Average Vol. of . , -
Titrant Used - R /075 05 05T
. Calculations
Vol. of Gas Sampled (Vy) (1.26  ft3, Avg. Meter Temp (Ty) /.3 OF,
Meter Pressure (Py) 2743 "Hg, Meter @ Factor 915 dimensionless

('{'1;--‘05—) 'lebi\); fOOi;/U ) OSSN K bbb, O = 02 M% SD‘,/SWQ&
o

6 2.07‘(:%733(\% SO

. 4132
48.15 (__, MgSO4)(//Iv.'; . TM+460)
PPM _

S04~ 96 11926 » VW22, Py) (1%, a)

ppm S04 = 2.4
Qo.?’s-,os)vaibwu
/c.0
32122z o5y mysoy
2.

TN, oMok 22v0 2 39T mEg SOq_/SMQ«-

i2,.c%-
48.15 (__, MgSOz)(ilb-'S', TM+460)

PPM _ :
6 (2u s V(2553 Pyl Lo

o A EX , ) S0, ~
I‘to~>¥K(§£—>~lﬂ,0¥Mé 50, 2
ppm 302 = 5, qg
i/ Couch, Chmmal. VP ABE TIDw OF iNDICARTR
5-24




ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS
Plant Tocco  Rargrscievy oa Performed by_ Tru\lpc
~

Date o~ 1¢-g7
Sample Location CRIDE _HEMB I _
Test No./Type [ lces

7/

Barometric Pressure (in. Hg)

Ph 29 42
Meter volume (std),
v AH
17.64 [ m Pb + 35
a T;':‘IEU'
(ol ) Vo sta | 103¢
(%A flgu2) + ‘e
17.64 - 13.6
GaZ) [ \Te2) + 460
Volume of liquid collected (grams) Vie
Volume of liquid at standard condition (scf) Vu std
Vi, x 0.04707
Stack gas proportion of water vapor
Vu std s ( ) Byo

V; std * Vm std (. yr i
Molecular weight, stack gas dry "
(1b/1b-mole) d
(% CO,x 0.44) + (% 02x 0.32) + (% N+ % CO0 x 0.28)
( x 0.44) + (___ x 0.32) +.(___ + x 0.28)
Molecular weight, stack gas wet
(1b/1b-mole) Ms
MA(1-B,0) + 18(B,o), (___)(1-__) + 18(__)
Absolute stack pr?ssure é;n. Hg) ( )

P in. H
stack 2 S P
Py * 3% s )+ 37 s

5-25
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CONTROLLED CONDENSATION SYSTEM (CCS)
LABORATORY DATA SHEET

*

Plant . A
Date e—«é —%1

Analyst _p.C . DR ec

Date Lab Analysis Completed ,,-2,-¢;
Sample Location ppoups mEaTre
Run No. n_cec
san/ &, Titration Data ] .
Method Srmgin,  Titrant gg%gﬁ;% Normality L ojp  Indicator Zzru
Probe, )
Nozzle Impinger
and G/R Contents 3%
Sample Filter Coil and Ho0 H%Oz
Description Rinse Rinse Rinse Blank Blank
Sample No. S390 | €131 | %3192 (#1279 3
Vol. of Sample 80.0o b%.0 222.0 up:'-ry ura:w“/
Vol. of Aliquot 0.0 10.0 jo.o /t.0 jo.©
/ . 1. 25" : ,eC]
Vol. of Titrant - 540 29 'rs—,g; 7 les
Used ns (4,20 — -
Average Vol. of ‘ e
Titrant Used - e i+.22 0§ | oS
. Calculations
Vol. of Gas Sampled (Vy) 27,3257 ft3, Avg. Meter Temp (Ty) //SYOF,
Meter Pressure (Py) 24 “Hg, Meter a Factor _, 949« dimensionless

(Jb’l —:C‘Sj !DL"?";‘: ACOILR | 1OOILP X LEO= 08k mab» SC‘\-/SM\Q&-
100

. .17
G 6 )uos'w»: 3.9 ’”‘55‘% oo 48.15 (:___, MgSO4)(Hf’V‘, TM+460) ?
B TR Tl 91 s GOy KAL)
ppm S04 = /.y
(1422 - 05 crber_ 023CM ) 235V AR22,0% 5,222 M Ep SO/ Soptd
0.0
. jert
$7222¥ b -~ 260,45 48.15 (__, MgSO,) (L, Ty*460)
— PPM — e M
& S0, © B, T ey Py (Lihe)
AsD.es <[5y = 100 2 225> Yy 298/ , Py) "—

ppm S0z =" /1]
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ISOKINETIC PERFORMANCE WORKSHEET & PARTICULATE CALCULATIONS

1}
Plant Tpcc Ruasies GEd) O Performed by P Qe§

Date_ ,.3-%/
Sample Location npypg meEaTER
Test No./Type 2 Jece

7 Vil

Barometric Pressure (in. Hg)

2940
Meter volume (std),
- v AH
17.64 {m Pb MR v
a T;'T"ZEU”
(21.321\ [(2339 + 2—
17.64 BLEN:
(50 | \lzs) + %60
Volume of liquid collected (grams) Vie
Volume of liquid at standard condition (scf) Vu std
Vi. x 0.04707
Stack gas proportion of water vapor
v
w std . B
WO
vw std * Vm std ( F+ 1 )
Molecular weight, stack gas dry
(1b/1b-mole) M4
(% C0,x 0.44) + (% 0,x 0.32) + (% N+ % CO x 0.28)
( x 0.44) + (__ x0.32) +.(___+ x 0.28)
Molecular weight, stack gas wet
(1b/1b-mole) Mg
Md(1-B,0) + 18(B o)y (L )(1-__) +18(__)
Absolute stack pr?ssure (;n. Hg)
P in. H,0 ( )
Pb + StaCk]3.6 2 , ( ) + -—-—.—- PS

5-27
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5.6 TRACE ELEMENT ANALYSES

Fuel

Filter

Filter Blank

XAD

XAD Blank
Impinger 1
Impinger 1 Blank

Mercury, Antimony, Arsenic
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COMMERCIAL TESTING & ENGINEERING CO.

QENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60801 - AREA CODE 312 726-843¢

Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE. GOLDEN, COLORADO 80401, PHONE: 303.278.9521

To: Mr. Roy Belletto
Acurex Corporation
485 Clyde Street
Mountain View, CA 94042

= RECEIVED pate. December 29, 1981

5-29

JAN v 4 KECD 3. oldha
. . m
o ::Iease No. 7 ACUKEA Anaiyst:
Sample No.: '(1:.?{2%{’ SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS  IAD No.: 97-H690-116-13
Tivee | Ford CONCENTRATION IN PPM WEIGHT
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.___ELEMENT CONC.
Uranium <0.5 Terbium Ruthenium Vanadium 2
Thorium <0.4 Gadolinium Molybdenum Titanium 6
Bismuth Europium Niobium Scandium <0.1
Lead 0.2 Samarium Zirconium 0.8 Calcium " 30
Thallium Neodymium Yttrium 0.2  Potassium 80
Mercury NR Praseodymium Strontium 0.1  Chlorine 2
Gold Cerium Rubidium sulfur >320
Platinum 2 Lanthanum Bromine 0.5  Phosphorus 9
Iridium Barium 2 Selenium Silicon 45
Osmium Cesium Arsenic Aluminum 15
Rhenium Iodine 0.1 Germanium Magnesium 10
Tungsten Tellurium Gallium 0.3 Sodium 0.1
Tantalum Antimony Zinc 9 Fluorine =0.2
Hafnium Tin Copper 7 Oxygen NR
Lutetium Indium STD Nickel 8 Nitrogen NR
Ytterbium Cadmium Cobalt <0.1  Carbon NR
Thulium Silver Iron 13 Boron 0.1
Erbium Palladium Manganese 0.7  Beryllium
Holmium Rhodi um Chromi um 0.6 Lithium 0.9
Dysprosium Hydrogen NR
STD — Internal Stendard .
A o i< . 190m wowos WA € Al
e = e Comporrs b ML nedT29D08).



COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGQD, ILLINOIS 80807 - AREA CODE 3'21;::;;‘434
Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADO 80401, PHONE: 0-

To: Mr. Roy Belletto ‘1&
Acurex Corporation
485 Clyde Sirect et e Date. December 29, 1981
Mountain View, CA 94042

Release No. 7 Analyst: J. Oldham

P. O. No.:

. Sampie No.. (1:%;2‘7‘52 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS 14D No.: 97-H690-116-13

Tiie 3 L CONCENTRATION IN PPM WEIGHT

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.__ ELEMENT CONC.
Uranium <0.8 Terbium Ruthenium Vanadium 0.8
Thorium <0.9 Gadolinium Molybdenum Titanium 10
Bismuth Europium Niobium Scandium
Lead 0.9  Samarium Zirconium Calcium 16
Thallium Neodymium Yttrium Potassium 66
Mercury NR Praseodymium Strontium 0.5 Chiorine 5
Gold Cerium Rubidium Sulfur 33
Platinum *11 Lanthanum Bromine Phosphorus 5
Iridium Barium 1 Selenium Silicon 16
Osmium Cesium Arsenic Aluminum 13
Rhenium lodine Germanium Magnesium 12
Tungsten Tellurium Gallium 0.1 Sodium 6
Tantalum Antimony . Zinc 3 Fluorine =0.4
Hafnium Tin Copper 6 . Oxygen NR
Lutetium Indium STD Nickel 8 Nitrogen NR
Ytterbium Cadmium Cobalt <0.2  carbon NR
Thulium Silver . Iron 26 Boron 1
Erbium Palladium Manganese 0.5 Beryllium
Holmium Rhodium Chromium 1 Lithium 2
Dysprosium - * Heterogeneous Hydrogen NR

STD -~ Internal Standaerd

NR — Not Reporied 2 ]

M‘l: slements "c:' detecied< (0, 1ppm Approved: ( ’(»-»u.q e & .

MC ~ Maj: i3 \ — ;

INT — interferance Lo ML Teed F&' &
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CMICAGO. ILLINOIS 60801 - AREA CODE 312 726-8434

Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST. 447H AVENUE. GOLDEN. COLORADO 80401, PHONE: 3031789521
To: Mr. Roy Belletto 4 ?ﬁ =
Acurex Corporation pertader
485 Clyde Avenue Date: QOctober 14, 1981

Mountain View, CA. 94042

Analyst:
Release No. 6 Exhibit A nalyst: J. Oldham

P. ©. No.: Subcontract No. SW53159A
Sample No.:A81.07-011-545 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS  1AD No.: 97_4437-.116-13

TCS5CO N FEi7ek CONCENTRATION IN ug/ em?
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.2
Thorijum Gadolinium Molybdenum 0.004 Titanium 0.004
Bismuth Europium Niobium <0.0007 Scandium <0.0001
Lead 0.003 Samarium Zirconium 0.005 Calcium MC
Thallium Neodymium Yttrium 0.0001 Potassium >0.4
Mercury NR Praseodymium <0.0001 Strontium 0.001 Chlorine 0.008
Gold Cerium 0.0002 Rubidium 0.0007 Sulfur >0.2
Platinum Lanthanum 0.0003 Bromine 0.003 Phosphorus 0.01
Iridium Barium 0.00% Selenium <0.0001 Silicon MC
Osmium Cesium Arsenic NR Aluminum >0.03
Rhenium Iodine 0.0002 Germanium <0.0001 Magnesium MC
Tungsten Tellurium 0.0001 Gallium 0.001  Sodium >0.08
Tantalum Antimony NR Zinc 0.05 Fluorine =0.1
Hafnium Tin <0.0001 Copper 0.004. Oxygen NR
Lutetium Indium STD Nickel MC Nitrogen NR
Ytterbium Cadmium 0.0002 Cobalt 0.01 Carbon NR
Thulium Silver 0.001 Iron 0.2 Boron >0.6
Erbium Palladium Manganese 0.002 Beryllium <0.001
Holmium Rhodium Chromium 0.004 Lithium 0.01
Dysprosium Hydrogen NR

STD — Internal Standard -

NR — Not Reported 2 p
All siements not datected < 0. 0001 Eg/ cm Approved: 1 d
MC ~ Major Component >1 pg/cm 4

INT ~ interference /
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 60601

Reply to INSTRUMENTAL ANALYSIS DIVISION,

+ AREA CODE 212 728-8434
14335 WEST 4aTH AVENUE. GOLDEN, COLORADO 80401, PHMONE: 303-278.9521

To: Mr, Roy Belletto :
Acurex Corporation
485 Clyde Avenue
Mountian View, CA 94042

Release No. 6 Exhibit A
P. O. No.Subcontract No. SW59153A

Sample No.:A81-07-011-038 5papk SOURCE MASS SPECTROGRAPHIC ANALYSIS

Date: Qctober 14, 1981
Analyst: 3. 01dham

IAD No.: 97_4437.116-13

Tosco 2 Eyezer.  CONCENTRATION IN yg/cm?
ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. __ ELEMENT CONC.
Uranium 0.0003  Terbium Ruthenium Vanadium 0.2
Thorium 0.0003 Gadolinium Molybdenum 0.009 Titanium 0.02
Bismuth Europium Niobium <0.0001 Scandium <0.0001
Lead 0.006  Samarium Zirconium 0.002 Calcium MC
Thallium Neodymium Yttrium 0.0003 Potassium >0.4
Mercury NR Praseodymium <0.0001  Strontium 0.002 Chlorine 0.02
Gold Cerium 0.0005 Rubidium 0.0003 Sulfur >0.2
Platinum Lanthanum 0.0004 Bromine 0.002 Phosphorys 0.02
Iridium Barium 0.02 Selenium 0.0004 Silicon MC
Osmium Cesium Arsenic NR Aluminum  >0.03
Rhenium Iodine 0.0001 Germanium 0.0002 Magnesium MC
Tungsten Teltlurium <0.0001  Galljum 0.001  Sodium >0.08
Tantalum Antimony NR Zine 0.05  Flyorine =0.1
Hafnium Tin 0.0001 Copper 0.01 Oxygen NR
Lutetium Indium STD Nickel 0.9 Nitrogen NR
Ytterbium Cadmium 0.0002 (Cobalt 0.02  Carbon NR
Thulium Silver 0.01 Iron 0.3 Boron 0.1
Erbium Palladium Manganese 0.01 Beryllium  <0.0001
Holmium Rhodium Chromium 0.04  Lithium 0.002
Dysprosium Hydrogen

STD ~ Internai Standard

NR — Not Reported

All elements not detected < 0. 0001 ug/cm
MC — Major Component > 1 ng/cm2

INT ~ Interference -
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO. ILLINOIS 606801 ' AREA CODE 212 720-8434

Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST &aTh AVENUE, GOLDEN, COLORADO 80401, PHONE: 303.278-952
To: Hr. Roy Belletto dﬁ"“
Acurex Corporation E.
485 Clyde Avenue Date: October 14, 1981

Mountain View, CA 94042

Release No. 6 Exhibit A Analyst: J. O1dham
P. O. No.: Subcontract No. SW59159A

Sample NoAB1.07-011-571 SpARK SOURCE MASS SPECTROGRAPHIC ANALYSIS |AD No.. 97-H437-116-13
TOIO FIL7 EX BlAric CONCENTRATION IN ug/cm2

ELEMENT CONC. ELEMENT CONC. ELEMENT __ CONC.  ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.0003
Thorium Gadolinium Molybdenum 0.0002 Titanium 0.
Bismuth Europium Niobium 0.0001 Scandium <0.0001
Lead 0.0007 Samarjum Zirconium 0.009 Calcium MC
Thallium Neodymium Yttrium <0.0001 Potassium 0.5
Mercury NR Praseodymium <0.0001 Strontium 0.005 Chlorine MC
Gold *0.0001 Cerium 0.0005 Rubidium 0.0008 Sulfur 0.06
Platinum Lanthanum 0.0004 Bromine 0.001 Phosphorus  0.007
Iridium Barium 0.004 Selenium Silicon MC
Osmium Cesium Arsenic NR Aluminum >0.04
Rhenium lodine <0.0001 Germanium  <0.0001 Magnesium MC
Tungsten Tellurium gallium 0.0006 Sodium >0.09
Tantalum Antimony . NR Zinc 0.006 Fluorine =0.3
Hafnium 0.0004 Tin Copper 0.002. Oxygen NR
Lutetium Indium STD Nickel 0.01 Nitrogen NR
Ytterbium Cadmium 0.0001 Cobalt 0.0003 Carbon NR
Thulium Silver *0.0001 Iron 0.02  Boron 0.2
Erbium Palladium Manganese 0.002 Beryllium

Holmium Rhodium Chromium 0.0004 {ithium 0.0005
Dyspros jun *Heterogeneous Hydrogen R

STD — Internal Standard
NR - Not Reported

emen 7 2

All elements not detecred < 0.0001 yg/cm A o

MC.- Major ?;:mponem > 1 ug /cmﬂ PRrov W /
INT — Interference
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COMMERCIAL TESTING & ENGINEERING CO.

GEMERAL OFFICES: 328 NORTH LA SALLE STREET, CHICAGO. ILLINDIS 6080Y - AREA CODE N2 120-.'48‘
INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST &4TM AVENUE. GOLDEN. COLORADO 80401, PHONE: 303.278-952
To: Mr. Roy A. Belletto

Acurex Corporation ﬁjim;‘

485 Clyde Avenue
Mountain View, CA 94042

‘Reply to

Date. October 12, 1981

.J. 0ldh
Release No. 6 Exhibit A Analyst: J. Qldham
P. O. No..Subcontract No. SW59159A

Sample No.AB1-07-011-569 spaArk SOURCE MASS SPECTROGRAPHIC ANALYSIS

70 SCO 1 xA V4 CONCENTRATION IN PPM WEIGHT

IAD No.:97-H437-116-13

ELEMENT CONC., ELEMENT CONC. ELEMENT CONC.___ELEMENT CONE,
Uranium Terbium Ruthenium Vanadium <0.1
Thorium Gadolinium Molybdenum 0.2 Titanium 1
Bismuth Europium Niobium <0.1 Scandium <0.1
Lead 0.2 Samarium Zirconium 0.2 Calcium 36
Thallium Neodymium Yttrium Potassium 39
Mercury NR Praseodymium Strontium 4 Chlorine 4
Gold Cerium Rubidium <0.1  Sylfur 8
Platinum 0.7 Lanthanum Bromine 2 Phosphorus 1
Iridium Barium 2 Selenium Silicon 9
Osmium Cesium <0.1 Arsenic NR Aluminum 0.6
Rhenium lodine 0.1 Germanium Magnesium 1
Tungsten Tellurium Gallium <0.1  Sodium n
Tantalym Antimony . NR Zinc 7 Fluorine <0.1
Hafnium Tin Copper 3 Oxygen NR
Lutetium Indium STD Nickel 9 Nitrogen NR
Ytterbium Cadmium Cobalt <0.1  cCarbon NR
Thulium Silver Iron 6 Boron <0.1
Erbium Palladium Manganese 0.3 Beryllium

Holmium Rhod1um Chromium 1 Lithium <0.1
Dysprosium Hydrogen NR

STD ~— Internal Standard

NR — Not Reported

All elements not detected<c 0.1 ppm

MC - Msjor Component

INT —~ interference

Approved: /7 ey
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COMMERCIAL TESTING & ENGINEERING CO.

- AREA COODE 312 720.8434

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINDIS 80601

Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44T AVENUE, GOLDEN, COLORADO 80401, PHONE: 303-276.9521

To: Mr. Roy A. Belletto

Acurex Corporation
485 Clyde Avenue
Mountain View, CA

Release No. 6

94042
Exhibit A

P. O. No.. Subcontract No. SW59159A

Sample No.:AB1-07-011-562 spark- SOURCE MASS SPECTROGRAPHIC ANALYSIS
CONCENTRATION IN PPM WEIGHT

Tosco & XAY

Ax

sacccy &

Date. October 12, 1981

Analyst:J, Oldham

1AD No.: 97-H437-116-13

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. __ ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.2
Thorium Gadolinium Molybdenum 0.9 Titanium 2
Bismuth Europium Niobium Scandium <0.1
Lead 0.2 Samarium Zirconium 1 Calcium 150
Thallium Neodymium Yttrium Potassium 250
Mercury NR Praseodymium Strontium 0.5 Chlorine 15
Gold Cerium Rubidium <0.1 Sulfur 74
Platinum 3 Lanthanum Bromine 5 Phosphorus 8
Iridium Barium 3 Selenium Silicon 170
Osmium Cesium <0.1 Arsenic NR Aluminum 20
Rhenium lodine 0.3 Germanium Magnesium 3
Tungsten Tellurium Gallium <0.1 Sodium >150
Tantalum Antimony _NR Zinc 4 Fluorine =0.2
Hafnium Tin Copper 8 _ Oxygen NR
Lutetium Indium STD Nickel 1 Nitrogen NR
Ytterbium Cadmium 0.1 Cobalt <0.1 Carbon NR
Thulium Silver Iron 32 Boron <0.1
Erbium Palladium ' Manganese 0.3 Beryllium
Holmium Rhodium Chromium 5 Lithium <0.1
Dysprosium Hydrogen NR

STD — Internal Standerd

2: ;-l:n:fs”n::m;aw-d< 0.1 ppm

MC -~ Major Component
INT — Interference

Approved: 77/ %
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COMMERCIAL TESTING & ENGINEERING CO.

GEMNERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINOIS 60601 - AREA CODE 312 7208424

Reply to INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST «4TH AVENUE, GOLDEN, COLORADO 80401, PRONE: :o:.zn-vs_:', e -
Te: Mr. Roy Belleto é:E =
rea o pqorporation T Date: October 15, 1981

485 Clyde Avenue

Mountain View, CA 94042

Release No. 6 Exhibit A Analyst: J. Oldham
P. O. No..Subcontract No. SW58159A

Semple No.: A81-07-011-580 spaRK SOURCE MASS SPECTROGRAPHIC ANALYSIS !AD No.: 97-H437-116-13
TOsco KXY BLAnK CONCENTRATION IN PPM WEIGHT

ELEMENT CONC.___ ELEMENT CONC. ELEMENT CONC.__ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium  <0.]
Thorium Gadolinium Molybdenum 0.3 Titanium 3
Bismuth Europium Niobium <0.1 Scandium  <0.1
Lead 0.3 Samarium Zirconium Calcium 7
Thallium Neodymium Yttrium Potassium 15
Mercury NR Praseodymium Strontium 1 Chlorine 1
Gold Cerium Rubidium Sulfur 4
Platinum *44 Lanthanum <0.1 Bromine 0.6 Phosphorus |
Iridium Barium *1 Selenium Silicon 5
Osmium Cesium Arsenic NR Aluminum 3
Rhenium Iodine <0.1 Germanium Magnesium 1
Tungsten Tellurium G;allium <0.1 Sodium 3
Tantalum Antimony NR Zinc *$ Fluorine  <0.1
Hafnium Tin Copper 2 . Oxygen NR
Lutetium Indium STD Nickel 5 Nitrogen NR
Ytterbium Cadmiun Cobalt <0.1 Carbon NR
Thulium Silver Iron 3 Boron <0.1
Erbium Palladium Manganese 0.2 Beryllium
Holmium Rhodium Chromium 0.3 Lithium 0.1
Dysprosium *Heterogeneous Hydrogen NR

STD — Internal Standard

NR — Not Reported -

All elements not detected < 0.1 ppm - Approved:

MC — Major Component S
INT — Interference Y
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGD, ILLINOIS 6080Y -

Reply (] INSTRUMENTAL ANALYSIS DIVISION, 14335 WEST 44TH AVENUE, GOLDEN, COLORADD 8040t. PHONE: J03-278.9521

AREA CODE 312 728-8434

To: Mr. Roy A. Belletto

Acurex Corporation
485 Clyde Avenue

Mountain View, CA 94042

Release No. 6 Exhibit A

P. O. No.Subcontract No.

SW59159A

A

LS

Sample No.: A81.07-011-539 SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS
CONCENTRATION IN ypg/mL

7esco & Tmr 4

Date. October 9, 1981

Analyst: 3, 0ldham

IAD No.: 97.4437-116-13

ELEMENT CONC. __ELEMENT CONC, ELEMENT CONC.___ELEMENT CONC.
Uranium <0,005  Terbium Ruthenium Vanadium 0.001
Thorium <Q.006 Gadolinium Molybdenum 0.006 Titanium 0.08
Bismuth Europium Niobium 0.004 Scandium <0.001
Lead 0.006  Samarium Zirconium 0.001 Calcium 0.8
Thallium Neodymium Yttrium Potassium 0.8
Mercury NR Praseodymium Strontium 0.005 Chlorine 4
Gold Cerium Rubidium 0.003 sylfur mMC
Platinum Lanthanum Bromine 0.01  Phosphorus 0.1
Iridium Barium 0.03 Selenium <0.008 Silicon 9
Osmium Cesium 0.002  Arsenic NR Aluminum 0.02
Rhenium lodine 0.003  Germanium Magnesium 0.03
Tungsten Tellurium Gallium 0.002 Sodium MC
Tantalum Antimony  NR Zinc 0.04 Fluorine =2
Hafnium Tin 0.003  Copper 0.04  Oxygen NR
Lutetium Indium STD Nickel 0.09 Nitrogen NR
Ytterbium Cadmium Cobalt <0.001 Carbon NR
Thulium Silver *0.7 Iron 0.2 Boron 0.003
Erbium Palladium ' Manganese 0.01 Beryllium

Holmium Rhodium Chromium 0.02 Lithium <0.001
Dysprosium *Heterogeneous Hydrogen

STD — internal Standard
NR — Not Reported

All elements not defe:'ed(
MC -~ Major Component
INT = interference

?0001 uE/mL

e Wi
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGD. ILLINOIS 80801
14335 WEST 44TH AVENUE, GOLDEN, COLORADO 80401, PMONE: 303-278.9521

Reply to

INSTRUMENTAL ANALYSIS DIVISION,

© AREA CODE 312 7286-8434

To: Mr. Roy A. Belletto
Acurex Corporation
485 Clyde Avenue

Mountain View, CA 94042

Release No. 6 Exhibit A
P. O. No.. Subcontract No. SW59159A

Ssmple No..A81-07-011-554

SPARK SOURCE MASS SPECTROGRAPHIC ANALYSIS

TOSCo L TrMP A 2Lgni< CONCENTRATION IN ug/mL

Date: October 12, 1981

Analyst: 3. 0ldham

1AD No.: 37-H437-116-13

ELEMENT CONC. ELEMENT CONC. ELEMENT CONC. __ELEMENT CONC.
Uranium <0.01 Terbium Ruthenium Vanadium 0.004
Thorium <0.02 Gadolinium Molybdenum *0.02 Titanium 0.02
Bismuth Europium Niobium Scandium <0.001
Lead 0.009 Samarium Zirconium 0.003 Calcium 1
Thallium Neodymium Yttrium Potassium 1
Mercury NR Praseodymium Strontium 0.004 Chlorine *3
Gold Cerium Rubidium <0.001  syifur 0.3
Platinum 0.008  Lanthanum Bromine 0.04  Phosphorus 0.8
Iridium Barium 0.009  Selenium Silicon *0.7
Osmium Cesium Arsenic NR Aluminum 0.09
Rhenium lIodine Germanium Magnesium  <0.02
Tungsten Tellurium Gallium Sodium 0.2
Tantalum Antimony MR Zinc 0.0 Fluorine =0.002
Hafnium Tin 0.02 Copper 0.01  oxygen NR
Lutetium Indium STD Nickel 0.008 Nitrogen NR
Ytterbium Cadmium Cobalt <0.001 carbon NR
Thulium Silver 0.8 Iron 0.05 Boron <0.001
Erbium Palladium ' Manganese 0.001 Beryllium

Holmium Rhodium Chromium 0.01  Lithium <0.001
Dysprosium *Heterogeneous

STD — Internal Standard
NR — Not Reported

All elements not detected < 0.002 u'g/mL
MC ~ Major Component 5 10 ug/mb

INT — interference

Approved: W
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COMMERCIAL TESTING & ENGINEERING CO.

QENERAL OFFICES: 228 NORTH LA'SALLE STREET, CHICAGO, ILLINOIS 80801 - AREA CODE 212 726-8434
Repiy to INSTRUMENTAL ANALYSIS DIVISION, 14338 WEST 44TH AVENUE, GOLDEN, COLORADO 83401, PMONE: 103.278.952

To: Mr. Roy Belletto
Acurex Corporation

485 Clyde Street e Date:
Mountain View, CA 94042 ate: October 14, 1381

- Sibcontract o SH89159A Anelyet: J. Qldhan
Sample No.:AB1-07-011-561 spagk SOURCE MASS SPECTROGRAPHIC ANALYSIS !AD No.: g7_4437.116-13
Tesce 2 Tump 4 CONCENTRATION IN ng/mL
ELEMENT CONC. _ ELEMENT CONC. ELEMENT CONC. __ELEMENT CONC.
Uranium Terbium Ruthenium Vanadium 0.004
Thorium Gadolinium Molybdenum 0.009  Titanium 0.06
Bismuth Europium Niobium 0.02  scandium  <0.002
Lead 0.009  Samarium Zirconium  0.03  calcium 1
Thallium Neodymium Yttrium 0.002  potassium 1
Mercury NR Praseodymium Strontium  0.02  Chiorine 0.1
Gold Cerium 0.009  Rubidium  <0.02  syifyr Me
Platinum Lanthanum 0.02 Bromine <0.03  phosphorys  0.008
Iridium Barium 0.08 Selenium  <0.02  siticon 3
Osmium Cesium Arsenic NR Aluminum 0.04
Rhenium Iodine <0.002  Germanium Magnesium  0.008
Tungsten Tellurium  <0.004  Gallium 0.003  sodium MC
Tantalum Antimony . AR Zinc 0.8 Fluorine =0.01
Hafnium Tin 0.003  copper 0.2 . oxygen NR
Lutetium Indium STD Nickel 0.2 Nitrogen NR
Ytterbium Cadmium Cobalt <0.001  cappon NR
Thulium Silver 0.0% Iron 0.5 Boron <0.001
Erbium Palladium Manganese  0-1  Beryllium
Holmium Rhodium Chromium 0.05  {ithium <0.001
Dysprosium Hydrogen NR
STD — internal Standard N

NR — Not Reported

All eloments not detected < 0 001 ug/mL Approved: Y (
MC — Masjor Component > - y
INT — Interference
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 320 NORTH LA SALLE STREET, CHMICAGO. ILLINOIS 60801
INSTRUMENTAL ANALYSIS DIVISION, '4335 WEST 44TM AVENUE. GOLDEN. COLORADO 80401, PMONE: 303.278.952)

Reply to

+ AREA CODE 312 728-8434

To: Mp, Roy A. Belletto
Acurex Corporation

485 Clyde Avenue

Mountain View, CA 94042

Release No. 6 Exhibit A
P. O. No.. Subcontract No. SW59153A

Sample No.:AB1-07-011-560 gpapx SOURCE MASS SPECTROGRAPHIC ANALYSIS
TCsce 2 IMP A Bk, CONCENTRATION IN pg/mL

A

st

Date (Qctober 12, 1981

Analyst: 3. 0ldham

IAD No.97_H437-116~13

ELEMENT CONC. __ ELEMENT CONC. ELEMENT CONC. __ELEMENT CONC.
Uranium <0.01 Terbium Ruthenium Vanadium 0.007
Thorium <0.01 Gadolinium Molybdenum 0.008 Titanium 0.02
Bismuth Europium Niobium Scandium <0.001
Lead Samarium Zirconium 0.002 calcium 0.9
Thallium Neodymium Yttrium Potassium  *MC
Mercury NR Praseodymium Strontium 0.003 cChlorine 2
Gold Cerium Rubidium 0.005 Syifur 0.5
Platinum Lanthanum Bromine 0.01  phosphorus 1
Iridium Barium 0.04  Sselenium Silicon 5
Osmium Cesium 0.006  Arsenic NR Aluminum 0.5
Rhenium Iodine 0.002  Germanium Magnesium 0.07
Tungsten Tellurium Gallium 0.003 sodium >4
Tantalum Antimony . NR Zinc 0.1 " Fluorine =0.05
Hafnium Tin 0.01 Copper 0.02. oxygen NR
Lutetium Indium STD Nicke] 0.0 Nitrogen NP
Ytterbium Cadmium Cobalt 20.002 carbon NR
Thulium Silver 0.03  Iron 0.09  Boron 0.001
Erbium Palladium Manganese 0.02 Bery11ium

Holmium Rhodium Chromium 0.0 Lithium 0.008
Dyspros{um *Heterogeneous Hydrogen NR

STD — Internal Standard
NR — Not Reported

All slements not detected < 0.001 wng/mL
MC — Major Component > 10~ ug/mL

INT — interference
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ACUREX:

"\ Corporation DATA REPORTING FORM
ANALYSIS LABORATORIES
cusTomen _MEA DATE
CUSTOMER CONTRACT NO. 307605. 92 ACUREX CONTRACT NO. A81-07-011
RESULTS REPORT TO .| Materland . TELEPHONE
ADDRESS
I0Sco
d rly
SAMPLE 1D {CUSTOMER) Filter-1| XAD-1 Imp V-1 |Imp 283-1 |Filter-2 | XAD-2 Imp 1-2 | Imp 2&3-2| NBS Ash*
SAMPLE ID (LAB) 545 569 539 555 038 562 561 564 033-6
PARAMETER - - - > - =
Hg Aliquot 3 <2 | <1, Q <1 2 <1 <1,<1 <1 10 ug/1
Hg blank Aliquot 4 3 <1 <1 4 3 <1 <1 <1 uy/l
- Hg <0.07 <0.5 <0.07 <0.07 <0.04 <0.2 <0.01 <0.07 0.10 ug/g| uz/dscm
As Aliquot - - - <20 - - - <20 - ug/1
As blank - - - <20 - - <20 - u3g/
As - - - <1 - - - <1 - ug/dscm
Sb Aliquot - - - <20 - - - . <20 - ug/l
Sb blank - - - <20 - - - <20 - ug/1
sb - - - <1 - - 1 - < - ug/dscm

*0.16 mg/g Hg ANALYST

Form EED-057 480 REVIEWER



5.7 TOTAL CHROMATOGRAPHABLE ORGANICS (TCO), GRAVIMETRIC ORGANICS (GRAV),
INFRARED (IR) SPECTRA, GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
AND LOW RESOLUTION MASS SPECTROMETRY (LRMS) OF TOTAL SAMPLE EXTRACTS
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A ACUREX

Corporatlon
Energy & Environmental Division
ACUREX September 21, 1981
M.S. 2-2260 Acurex ID #A81-07-011

#A81-07-033
Client P.0. 307605.92

Attention: L. Waterland
Sample: 2 SASS Train, received 7/8/81

The above referenced samples were analyzed per level 1 protocol. Arsenic and
antimony were determined by furnace AAS.

Polynuclears were determined by a modified EPA method 625. 1 ul of sample
was injected onto a SE-54, J and W 30 meter capillary column using Grob
1nJect1on The column was held at 30°C, then ramped at 10°C per minute to
270°¢.

Benzo (c) phenanthrene, dibenzo (c,g) carbozole, 7, 12-dimethylbenz (a) an-
thracene, 3-methyl chloranthene, and perylene were not detected (<40 ng/ul
injection) in any sample ana]yzed by GC/MS.

The GCMS analysis of XAD-2 resin spiked with 100 mg of naphthalene, phenanthrene,
and pyrene gave a recovery of 33% for naphthalene, 38% for phenanthrene, and
<1% for pyrene.

Prepared by: Authorized by:

- ﬂ’) @ %-‘14’5{ <SEO
Greg Nicol M. C. Fergusonéy
Program Djrector 3 Sample Control Custodian
GN/MCF/kfh

485 CLYDE AVENUE, MOUNTAIN VIEW, CA 94042 PHONE (415) 964-3200 TELEX: 34-6391 TWX: 910-3796593
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A ACUREX:

C \ Corporation DATA REPORTING FORM
ANALYSIS LABORATORIES
CUSTOMER CMEA DATE
CUSTOMER CONTRACT NO. _307605,92 ACUREX CONTRACT NO. A81-07-011
RESULTS REPORT TO L. Waterland TELEPHONE
ADDRESS
T0SCO
SAMPLE 1D (CUSTOMER) Filter-1| XAD-12 | OMC-1 Filter-2 | XAD-22 | OMC-2 XAD-QC XAD-1P | xAD-2b
SAMPLE ID (LAB) 545 569 541 038 562 559 033-5 569 567
PARAMETER == —s-.---—F - —=——— UNITS
—_————
GRAV Uncorrected <6 21 <4 <8 18 6 - mg
GRAV Blank <10 10 <4 <10 10 4 - mg
Ot
é GRAV <6 1 <4 <8 8 6 mg
TCO Uncorrected - 39 <0.04 - 25 0.64 0.74 11 2.3 mg
TCO Blank - 30 <0.04 - 30 <0.04 <0.02 0.5 0.5 mg
TCO - 9 <0.04 - <5 0.64 0.74* 10 1.8 mg
GRAV and TCO <0.2 0.7 | <0.1 <0.3 0.3 0.2 - 0.76] 0.35 | mg/dscm

*Spiked at 1.00 mg TCO
aContaminated XAD, high blank

bSample/b\ank contam1nat1on corrected by GC/MS

Form EED-057 480

ANALYST

REVIEWER




IR REPORT

SAMPLE: Tosco 1 Filter 545
'hnﬂgrhn hnmahy' Assignment Comments
- o) .

No Peaks -
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IR REPORT

Tosco 1 XAD 569

SAMPLE:
Wave Number Intersity ' Assignment Comments
~ ") :
2920 CH Alkane.
2840 CH Alkane
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IR REPORT

SAMPLE: Tosco 1 Omc 541
Wave Rumber imanmsity Assignment 'CGmnunu
- ah) -
No Peaks
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IR REPORT

Tosco 2 Filter 038

SAMPLE:
e N . ity Assignment Comments
- 't :
No Peaks
= - -3 - - — T o - -
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IR REPORT

SAMPLE: Tosco 2 XAD 562

'hnlwmil Intemaity Assignment Commenty
- 'Y .
No Peaks
= - _ ~ 4 e e T
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IR REPORT

Tosco 2 Omc 559

SAMPLE:
Wave Rumber Intamaity Assignment Comments
- ) .
No Peaks
- E - - o — — o — ':--- . e o e o — —_—
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IR REPORT

SAMPLE: Tosco Filter Blank 571
Wave Number intemity Assignment Comments
- mY )
No Peaks
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1R REPORT

SAMPLE: Tosco XAD Blank
Wsevs Rumber intemity Assignment Comments
PR .
No Peaks
_ - - e e - - .
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ACUREX:

Corporation DATA REPORTING FORM
ANALYSIS LABORATORIES
CUSTOMER CMEA DATE
CUSTOMER CONTRACT NO. _307605.92 ACUREX CONTRACT NO. A81-07-011
RESULTS REPORT TO L. Waterland TELEPHONE
ADDRESS
T0SCO
SAMPLE ID (CUSTOMER) XAD-1  [XAC-2 | XAD-2 Dup XAD-1 | XAD-2 | XAD-2 Dup
SAMPLE ID (LAB) 569 562 56205 569 562 56205
| Phenol ) 26 6 14 1.0 0.2 0.55
o Naphthalene{corrected}<l 9 ‘20 x0.04 0.4 .78
o | 1,3-Dichlorobenzene | 2 <1 <1 0.08  k0.04  ko.04
1,4-Dichlorobenzene 1 1 2 _ 0.04 0.04 0.08
1,2-Dichlorobenzene 3 <1 <1 0.1 <0.04 <0.04
Nitrobenzene 4 11 2 0.2 0.04 0.08
| 2-Nitropheno] <5 11 ‘10 0.2 0.43 0.39
Diphenylamine 3 2 2 0.1 0.08 0.08
Azobenzene 36 <1 1 1.4 <0.04 0.04
Phenanthrene 30 3 4 1.2 0.1 0.2
2,6-Dinitrotoluene <] 3 <1 | x0.04 0.1 K0.04
Other Polynuclears <1 <1 <1 <0.04 c0.04 <0.04
Units : ng/ul ng/ul ng/ul uj/dscm |ug/dscm | dg/dscm

ANALYST

Form EED-057 4:80 REVIEWER
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ACUREX:
Corporati

DATA REPORTING FORM

LYSIS LABORATORIES
CUSTOMER CMEA DATE
CUSTOMER CONTRACT NO, __307605.92 AGUREX CONTRACT No. __A81-07-011
RESULTS REPORT TO L. Waterland TELEPHONE
ADDRESS
T0SCO
SAMPLE ID (CUSTOMER) Filter-1 |Filter-2 | Filter B1k oOMC-1 | OMC-2  |XAD Blk
SAMPLE ID (LAB) 545 038 571 541 559 580
PARAMETER V : ' — == UNITS
Naphthalene <1 <1 <1 <1 <1 20 ng/ul
Other Polynuclears <1 <1 <1 <1 <1 <1 ng/ul
Naphthalene <0.05 |<b.08 - <0.04  |<0.04 - ng/dscm
Other Polynuclears <0.05 <0.08 - <0.04 <0.04 - ng/dscm
ANALYST

Form EED-057 4/80

REVIEWER




p— - "
p—— - o ee——

ORGANICS ANALYSIS DATA SHCET

- ———

LABORATORY NAME Acurex

GCMS Detection Limits

ACID COMPOUNDS
-Ng
21A_ 2,4,6- trichlofophenol 5
22A__p-chlorom-tresol &
BA_2-chorophenol 5
3UA_ 24-dichioroptenol __ 5
34A__ 2,b- dimcthylphenol 5
57A_2-nitrophenol S
S8A  &4- nitrophenol 20
" S9A__ 2,4- dinitrophenol e
60A &6 dinitro-o-cresol 20
64A _ pentachlorophenol o 5
*65A phenol . !
BASE/NEUTRAL COMPOUNDS
1B . acenaphthene 1
5B benzidine 20
88 - 1,2,4- trichliorobenzene R
98 : hexachlorobenzene 1
12B  hexachloroethane 1
188 bis(2-chloroethyl)ether 1
208 2-chloronaphthalene 1
258 1,2-dichlorobenzene 1
268 ),3-dichlorobenzene 1
(27B__1,k-dichlorobenzene 1
288 3,¥-dichlorobenzidine 5
338  2,4- dinitrotoluene 1
368 2,6- dinitrotoluene 1
378 1,2- diphenylhydrazine
(as azobenzene) 1
398 fluoranthene ’ ]
W0B 0. chlorophenyl phenyl ether ]

-* Normally found in laboratory blanks

BASE/NEUTRAL COMPOUNDS

41B  &-bromopheny! phenyl ether

&2B " bis (2-chloroisopropyl) ether

43B __ bis (2-chlorocthoxy) methane

52B hexachlorobutadiene

33B  hexachlorocyclopentadiene

54B isophorone

* 558 naphthalene

36B nitrobenzene

6)B N-nitrosodimethylamine

628 N-nitrosodiphenylamine

€3B  N-nitrosodi-n-propylamine

*66B  bis (2-ethylhexyl) phthalate

*67B  buty] benzy! phthalate

*63B di-n-butyl phthalate

*¢9B di-n-octy! phthalate

*708  diethy! phthalate

*71B  dimethyl phthalate

72B  benzola)anthracene

73B  benzola)pyrene.

74B  3.&-benzoflucranthene

758  benzolk)fluoranthene

76B chrysene

77B  acenaphthylene

738 anthracene

798 benzo{ghi)perylene

308 fluorene

$1B phenanthrene

$2B__ dibenzola hlanthracene

838 indenoll,2 3-cd)pyrene

388  pyrene

-t

5-55



f\ ACUREX
< \ Corporation

Energy & Environmental Division

CMEA/ACUREX December 4, 1981
Acurex ID#: A81-10-011, A81-10-022
Client P.0.#: 307605

ATTENTION: L. Waterland
Samples: 9 extracts from Tosco and Ethan Allen

The above referenced samples were analyzed by direct probe mass spectrometry.
Searches have been made for classes of compounds most 1ikely to be found in
the various LC fractions, according to procedures described in the "IERL-RTP
Procedures Manual: Level 1 Environmental Assessment". The following frag-
ment ions used for search are given below:

Compound Class Fragment ions (m/e-)
Polycyclic aromatic hydrocarbons 178,202,216,228,252,276

Aliphatic hydrocarbons 57,71

Halogenated aliphatics 79,81,93,95,107,109:;49,63
Aromatic hydrocarbons 50,51,77,78,79,91

Ethers 45,59,73

Alcohols 45,59,61,73,75

Phenols 51,77,94

Nitriles 54,68,82

Phthalate esters 61,59,71,87

Amines 44,58

Ketones i 51,71

N-heterocyclics 117,167;129,179
Mercaptans, sulfides 47 ,61,75 .
Benzothiophenes 57,58,59,69,70,85,97,111,125
Carboxylic acids 60,73,149

Amides 58,72,86,100

To test the analysis procedure, a standard mixture containing ethers, amines,
polycyclic aromatic hydrocarbons, nitrosamines, phenols, etc., was analyzed
under identical conditions as the samples. Losses of the very volatile
compounds such as naphthalene, bis(2-chloroethyl)ether, low molecular weight
nitrosamines were observed, however the higher molecular weight compounds in
a particular class were recovered.

Prepared by:j.qw Approved by: b».,‘ 6\,{ i~ ‘vcﬂ,“ﬁ QQ%(-\

Greg JAcoll Viorica Lopez-AviVa, Ph.D.
Prostam Director Technical Director

GN/VLA:es
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LRMS REPORT

SAMPLE: Toxco I XAD 569

Major Caregories

Intnsity i Cxtegory MW Rarge
100 .| Ethers |

- 100 Heterocyc]ic'sulfur compounds
100 Carboxylic acids
10 Halogenated aliphatics
10 Aromatic hydrocarbons
10 Nitriles

Sud-Categories, Specific Compounds '
Intansity Category m/e cmr_:posiﬁoa

1 :
Other )

=57




LRM™MS REPORT

SAMPLE:

Tosco I XAD 569 (cont)

Major Categories

inunsity : Category MY Rangs
10 Alcohols
10 Heterocyclic nitrogen compounds
Sub-Categories, Specific Compounds -
Intansity Category m/e Compesition
=
Other

5-58




LR¥S REPORT
SAMPLE:

Tosco IT XAD 562 and OMC 589

Major Categories

Intensity * Category MW Range
100 Aliphatic hydrocarbons
100 Amines
10 Aromatic hydrocarbons
10 Carboxy]%c acids
Sud-Categories, Saqeiﬁ: Compounds
Intensity ' Catsgory m/e Campoasition
Other ‘
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5.8 (3-Cg CHROMATOGRAMS
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TOSCO

Run Time Bulb C 2 C3 C4 C5 Cs
6/18/81
Sample 7 1330 A 5.2 NDa ND ND ND ND
Sample 8 1335 B 0.9 ND 0.8 ND ND ND
Sample 9 1330 A 1.3 ND 3.0 4.9 0.2 ND
Sample 10 1335 B ND ND 1.2 0.2 ND ND
Cal 11 1627 -- 17.0 10.3 10.6 10.8 10.4 10.1
Blank 12 1649 B 2.0 0.3 ND ND ND 0.4
Blank 13 1702 A 2.1 ND ND ND ND ND
Sample 14 1740 B 1.2 0.3 1.5 ND ND ND
Sample 15 1750 A ND ND 1.4 ND 0.9 ND
Cal 16 1920 -- 17.0 10.3 10.6 10.8 10.4 10.1
Sample 17 1945 A 2.5 7.8 5.6 7.0 0.7 ND
Sample 18 1950 B 0.9 8.0 5.6 7.3 ND ND
Sample 19 1945 A 1.2 3.7 1.6 2.0 2.4 0.2
Sample 20 2055 A 2.3 4.3 1.4 0.9 ND ND
Blank 24 2155 A 2.1 ND ND 0.2 ND ND
Blank 25 2205 B 2.0 ND ND ND ND ND
6/19/81
Cal 27,28,29 17.0 10.3 10.6 10.8 10.4 10.1
Sample 30 1110 A 1.1 1.1 0.1 ND ND ND
Sample 31 1115 B 1.1 1.8 ND ND ND ND
Sample 32 1115 B 1.1 1.6 ND 0.1 ND ND
Sample 33 1400 A 1.3 1.8 ND ND ND ND
Sample 34 1405 B 1.0 1.1 ND ND ND ND
b :
Cal 2 1624 -- 17.0 10.3 10.6 10.8 10.4 10.1
Sample 3 1645 A 1.5 3.0 ND 0.2 ND ND
Sample 4 1650 B 0.7 3.0 -ND ND ND ND
b
Cal 1 1621 -- 17.1 10.3 10.6 10.8 10.4 10.1
Blank 2 1819 B 1.6 ND 1.4 ND ND ND
Blank 3 1831 A 1.3 ND ND ND ND ND

aA11 values = 10 percent, less than 0.5 ppm.
BLost power

Note: All values calculated by averaging the before and after (where
applicable) calibration amount/area. Values less than 0.1 ppm are NDa,
Tests run at 110°C, 26 psi through two Varian model 3700 GC packed with
6 ft of Super Q (see appendix A of Volume I for more detail).
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TOSCO 6-18-81

RT Amount /Area PPM

Run 1 (Recal B) Cy-Cq

C1 0.26 9.1123 x 10-4 17.0

Co 0.42 3.4823 x 10-4 10.3

C3 0.72 2.2827 x 10-4 10.6

Ca 1.46 1.6147 x 10-4 10.8

Cs 3.28 1.3578 x 10-4 10.4

Cg 7.88 1.1422 x 10-4 10.1
Run 2 Blank B 1819

C1 0.22 1,728 1.6

C3 0.75 6,076 1.4
Run 2 (Recalibrated B) C3-Cq

1 0.26 8.9310 x 10-4 17.0

Co 0.41 3.4392 x 10-4 10.3

C3 0.71 2.1631 x 10-4 10.6

Ca 1.45 1.4770 x 10-4 10.8

Cs 3.28 1.2880 x 10-4 10.4

Ce 7.87 1.1383 x 10-4 10.1
Run 3 Blank A 1831

1 0.22 1,441 1.3
Run 3 Sample A 1645

Cy 0.23 1,649 1.5

Co 0.47 8,656 3.0

C3 0.96 1,610 0.2
Run 4 Sample B 1650

€1 0.23 764 0.7

Co 0.47 8,548 3.0

C3 0.96 613 0.09
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TOSCO 6-18-81 (Continued)

RT Amount /Area PPM

Run 6 Calibrated C1-Cq

C1 0.24 9.2372 x 10-4 17.0

Co 0.41 3.4661 x 10~4 10.3

C3 0.70 2.2535 x 10-4 10.6

Cq 1.42 1.5594 x 10-4 10.8

Cs 3.22 1.3019 x 10-4 10.4

Cs 7.74 1.0560 x 10-4 10.1
Run 7 Sample A 1330

C1 0.22 5,888 5.2
Run 8 Sqmp]e B 1335

C1 0.22 1,069 0.9

€3 0.47 4,126 0.8
Run 9 Sample A 1330

€ 0.22 1,572 1.3

C3 0.46 15,299 3.0

Ca 0.96 26,831 4.9

1.33 10,875

Csg 2.89 1,579 0.2
Run 10 Sample B 1335

C 0.22 0 0

C3 0.46 6,388 1.2

Ca 0.97 371 0.2

1.34 867

Run 11 C;-Cg (Recalibrated)

C1 0.23 8.3600 x 10-4 17.0

C2 0.41 3.0853 x 10-4 10.3

C3 0.70 1.6758 x 10-4 10.6

Ca 1.42 1.0577 x 10-4 10.8

Cs 3.23 1.2584 x 10-4 10.4

Cg 7.76 2.1048 x 10-4 10.1
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TOSCO 6-18-81 (Continued)

RT Amount /Area PPM
Run 12 Blank Bulb B 1649
Cy 0.22 2,286 2.0
Co 0.37 991 0.3
Ce 3.82 1,231 0.4
4,99 1,188
5.62 274
Run 13 Blank Bulb A 1702
C1 0.22 2,366 2.1
Cq 0.91 57 0.01
Run 14 Sample B 1740
C1 0.22 1,371 1.2
C2 0.31 951 0.3
C3 0.46 7,432 1.5
Run 15 Sample A 1750
C1 0.23 0 0
C3 0.47 6,885 1.4
Cs 1.75 6,903 0.9
LOST POWER
Run 16 (Recalibrated B) 1920
Cq 0.25 9.2447 x 10-4 17.0
Co 0.42 3.5481 x 10-4 - 10.3
C3 0.71 2.3173 x 10-4 10.6
Ca 1.45 1.5875 x 10-4 10.8
Cs 3.27 1.3516 x 10-4 10.4
Cg 7.86 1.2190 x 10-4 10.1
Run 17 Sample A 1945
Cy 0.24 2,748 2.5
Co 0.38 9,701 7.8
0.46 12,396
C3 0.69 24,034 5.6
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TOSCO 6-18-81 (Continued)

RT Amount/Area PPM

Run 17 Sample A 1945 Cont.

Cq 0.96 17,404 7.0
1.41 26,507
Cs 2.30 196 0.7
2.55 1,499
2.72 865
2.95 1,194
2.99 1,530
Ce 6.03 592 0.07
Run 18 Sample B 1950
C1 0.22 1,000 0.9
C2 0.38 9,514 8.0
0.45 13,108
C3 0.68 24,088 5.6
Cq 0.95 18,656 7.3
1.37 27,033
Run 19 Sample A 1945
C3 0.21 1,312 1.2
Co 0.38 3,032 3.7
0.45 7,373
C3 0.69 7,114 1.6
Ca 0.95 2,921 2.0
1.43 9,483
Cs 2.14 8,550 2.4
3.31 9,376
Ce 5,00 1,717 ~ 0.2
>Cg 8.63 748 -
Run 20 Sample A 2055
1 0.20 2,526 2.3
Cy 0.37 3,346 4.3
0.46 8,645
C3 0.69 6,058 1.4
Ca 0.95 2,888 0.9
1.37 2,537
Ce 4.0 0 0

Run 21, 22, 23 Flame Qut
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T0SCO 6-19-81 (Continued)

RT Amount /Area PPM
Run 24 Blank A 2155 Zero Air
C1 0.22 2,283 2.1
Ca 1.18 1,277 0.2
Cs 2.38 658 0.09
Run 25 Blank B 2205 Zero Air
C1 0.22 2,189 2.0
>Cg 9.25 174 --
Run: 27, 28, and 29 (Recalibrated B) C1-Cg)
Cy 0.25 9.6424 x 10-4 17.0
Co 0.40 3.5852 x 10-4 10.3
C3 0.69 2.3319 x 10-4 10.6
Ca 1.43 1.5990 x 10-4 10.8
Cs 3.26 1.3517 x 10-4 10.4
Co 7.82 1.1796 x 10-4 10.1
Run 31 Sample B 1115
Cq 0.22 1,220 1.1
C2 0.38 666 1.8
0.47 4,480
Run 32 Sample B 1115
Cq 0.22 1,220 1.1
Co 0.37 680 1.6
0.47 3,754
Cy 0.96 665 0.1
Run 33 Sample A 1400
C 0.22 1,409 1.3
C2 0.46 5,096 1.8
Run 34 Sample B 1405
C1 0.22 1,101 1.0
Co 0.32 331 1.1
0.46 2,729
LOST POWER

5-66




GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmea » Location Tpgeo » Job No. 20 1L,02.9|
BAKERSFIELD « &A

Injection Date g —\y-&{ , Time i , Instrument IDVE"JR‘W
Recorder/Printout Reference No. ’,-7 » Recorder ID yp=z90A
Purpose of Run __ ¢, ~C . mHuypencapgan Analvsic

Sample Description _, = 2> >

GC CONDITIONS
Amount Injected _3.0mv , Inj. Port or Sample Loop Used 2.0my Loop

Detector Used: FID X , ECD _ _, FPD ___, TCD ___ (Current )
Detector Attenuation \ ,» Amplifier or Range _ip—\'
Column: Liquid Phase , Solid Phase En@ezels Q R
Length ¢ ,0. _Y 1.0 , Material s.S.

Temperature: Injector /%0 °C,, Oven /c 0o oc, Detector 25® OQ.
Temperature Program T coopTHERMB L

SAMPLE RUN
Sampling Method _ GRA® - SO0 v &5. EoL@

RT Area Peak Height Amount (ppm Component

V22 | sy .2 =
Name of Operator M.D. o ipg » Date G- 19 &)
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32»3«:3,.9?0:*.5 4. S pate...Ll¥=%L...............

Column NO....coveenrrnrnane. Length.....[o. s Dia. \W:
Coating... oo covurennrenenstonseaeennand CONCNatceieieiniereeninzencennnns
Support.. 7. Qﬁ?v.?ﬂ. O. .................... z_mm:r,\mo

TEMP: Cok: Init...........J t o..... °C Final.. , Mn......oc
Rate............ °C/min. Det.2SP.°C Wj..AR0....... °c

CARRIER GAS...}¥¥r...cocennne. Rate. LO.PE L. 3_ [min.
Pressures: Inlet.............. Outlet.....ccomrenernnrnrennnne
Hydrogen'tO P& 0. .mi/min.  ArkGPzk......midmin.

DETECTOR E.C......ccconnevenn § 1 SO FLD. A ‘
SCAVENEET .....vvrerveervensees ...Rate.......... rererenane venr-ml/min.
SENS...inivirinieenenacineanens Rec.Range...........ccoeereerevrnnnnn mv.

SAMPLE.1R.20... ROLRA ... Size. N.e?f
Solvent........ccceeeneeeinirinnnnns CoNCN...evireirnee e

3%

Sampte B Taven 1334 0ps, 2B

'

20f%,

1730

Sample A taion

"

wrre

150

.
4

% SQMHe 4 (2/9‘;‘)

3

5.423
5.433

13:595:57

ARQUNT
J33:35:57
AMOUNT

JUN~s18-/81
1R
JUN/18/81
iR
5-68

BpP
5588
BP

MUL FACTOR= 1.90@0c+88
o388

AREA TYPE CaAL#

AREA TYPE CALR
5888

5888

]
7

B.22

RT

B.22
WUL FACTOR= 1.9880c+88

NTAL AREA=

RUN 8

ESTD

TOTAL AREA=
RUN #
ESTD_



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeA , Location Tpgco , Job No. 20 602.5|
BARERSFIELY . &A '

Injection Date _o-—\¥-&{ , Time _:.oiz¢. , Instrument IDVE“:!%‘:'N

Recorder/Printout Reference No. % » Recorder ID up=zz90A
Purpose of Run __ ¢, = C o HYDPhoAR R2A) ANALYSGLS

Sample Description =z~ — Cace-

GC CONDITIONS

Amount Injected R.0mvu__, Inj. Port or Sample Loop Used 2.Dmy Loop
Detector Used: FID X , ECD , FFD __, TCD __ (Current )

Detector Attenuation b » Amplifier or Range _jo—\!

Column: Liquid Phase , S01id Phase EQ@QEQE Q ,

Length ¢’ ,0.0. Y ,1.D.._ , Material sS.S.
Temperature: Injector /20 OC, Oven /1o oc, Detector 2D O
Temperature Program T ooTRERMEB L :

SAMPLE RUN
Sampling Method _ GRAR - $00 mv _S8. RoLe

RT Area Peak Height Amount. (ppm Component
V22 1Dy C.5 <
il Ti36 & C=
Name of Operator M.D. c.ai1Pe , Date §-| 19 &)




Operator...M..D.. GHIES....... cmwa:f.ﬂ.‘.&....n...:.v...:...:..
Column No.......ooeceennees Length..R............ Em..x» ..............
COAtINE. . peveeeernerevermresrersuggrreissCONMCMiiiiiiiiciiteoirnyerenses
Support. CorAPA... D .................. gmm:..r:w.m,bdm:
TEMP: ©ol:  Init......) T Quiveeeerenne °C Final.l:B........ -c
Rate............ °c/min. Det.2SR...°C ). 12AR........ C
CARRIER GAS.. R Gm.............Rate. LOPaL......... ml./min.
Pressures: Inlet..........ccoceeeenins Qutlet........ccoeveeneirieennens
Hydrogen. t ﬂ.n ..l /min.  Alr. LORS... ml: .m:.H_:
DETECTOR E.C... T ﬁ_cfx TSR L
SCAVENEET . ......ecevrereeaereeen mmnm .......................... ml./min
SENS...cueiiiireiineneneaes RecC.RANEE...cccoovriiiiiriarinanens mv.
SAMPLE. 1285, . BuLf=G6G. ... Size. 2.0.Mb...
Solvent.....cccooevreiiiiiiineiieens CONCM..cuueeiericenraeencnnerrnrnsans

#xu!!

1% Sampie B ngp’ﬁ

150°¢C

15:40:86

Julds18-81

3

RUN #

AMOUNT
1R 8.988

AREA TYPE CAL#
PY

1869

ESTD
RY
a.22

1369

MUL FACTOR= {.0888E+20

TOTAL AREQ=

YES

5@
RPRT UNC PKS

1

15:49:86

JuN-s18-81

8

RUN %

AMOUNT
9.988
9.889

AREA TYPE CaALS
PY 1R
Y8

1959
4126

ESTD
RT
g.22
8.47

5195

MUL FACTOR= {.0000E+00

TOTAL ARER=

5-70



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmen » Location Togco » Job No. 30 602.5|

BarERSFIELDY . A

Injection Date & -\¢-g{ , Time o 7 --; 3~ , Instrument ID"{:%Z,W
Recorder/Printout Reference No. el , Recorder ID pup=zanA

Purpose of Run _ @, =C . Wypencapgam) amaLveic

Sample Description ; -2~ .. p -

>

GC CONDITIONS

Amount Injected _2.0mv__ , Inj. Port or Sample Loop Used 2.0amy Loop
Detector Used: FID X , ECD » FPD __, TCD ___ (Current )

Detector Attenuation 9 , Amplifier or Range |p—\\
Column: Liquid Phase , Solid Phase &QQE&E Q ’

Length 6’ , 0.D. ‘(g" , 1.D. ___» Material _s.S.
Temperature: Injector /R0 °C., Oven /5o °c, Detector 25D Oc
Temperature Program T SoTHERMEBL

SAMPLE RUN

Sampling Method _ ©RAB® - S00 L 5. BoLR

RT Area Peak Height Amount (ppm Component
37 (S S —
*e A 2. ~
71.». 2«’:’5( I,'*"-‘ -
22 ks
2.0 i > 0 c.< —
Name of Operator M.D. ca1B¢ , Date §- 19 ¥

5-T




8, 8.9

ZERD =

LIST:

operator... MaD.. GHIPS ... Date....b V& ..

ST

Cotumn NO....ooeveveeennns tength....&7....... Dla..]
Coating..p.ceoveeeieeseassens teveamananend CONCMinneeiteesguzsegpeecannes ;
m:vuo;..@.ﬁ?ﬁm?ﬂ!h@. ................... , v,

TEMP: Col: Init......... | [P SOOI °c Final.l-Q.....°%C M
Rate............ oc/min. Det.25.....°C M. jR0....... °c |

CARRIER GAS.. K ooiiiecrans Rate. (e Q.R.% k.o mi/min. |
Pressures: Infeti.......cccciviiiencand Outtet....ccoeceeniiinens 1
:<a_,‘oma=..~.b..ﬂ.w..._f....5_&3_:" ARGOP% ....omi:/min. | |

DETECTOR E.Cor.vovemreerer ToCorrrnrmarenen FLD. AN :
SCAVENELT.......vveeeeraeaseeinns Rate........opereeees vevensecmbfmin. |
SBNS.ceuereneresrerressrnssensss Rec.RanNge....occcoviimnrnoniannns mv. | !

sAMPLE.1SS0..... . BULB=A ... size.. X0 | |
Solvent.......occceeeerenriiinaranens CONCNL...coovirrrrerreeernireanns -

N
T v
~
- R
.
>
A
£
=~

&
) ™ .
A ™ L | | I | 11
pi 2 8- T T L]

15:53:30

JUN/18-81

RUN

1.452
9.809

8.400

AMOUNT
L.696
9.088

1R
4R

1572
15299

26831

AREA TYPE CALS
PY
¥y
vy
vg
1579 By

18275

55156

MUL FﬂCTUR; 1.9060E+60

TOTAL AREQ



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client CMERA , Location Tpeeon » Job No. 20 1602.9]
BargeSFIELD . &R

Dvmiw
. Srd-Yel

Injection Date & —-1¢-gt{ , Time Jof , Instrument I

Recorder/Printout Reference No. » Recorder ID pp=zz90A
Purpose of Run C,=C . HyDPnosR LI ANALYGLS

Sample Description ., » 2 o— 2o Pa R

GC CONDITIONS
Amount Injected _3.0mv__, Inj. Port or Sample Loop Used R.Dmy Loop

Detector Used: FID X , ECD , FPD » TCD __ (Current )
Detector Attenuation v » Amplifier or Range _jp—it _
Column: Liquid Phase ,» S01id Phase Ea@a-zaxs Q ’
Length &’ ,0.D. Y 1.0 , Material S.S.

Temperature: Injector /%0 °C., Oven /g0 ° , Detector 2 c© O
Temperature Program _ T ooT HERMBL

SAMPLE RUN
Sampling Method _ GRAD - S00 muL 5. BoLe

RT Area Peak Height Amount (ppm Component
S22 = - 4{_..
l\+{b" 0222’ {-L (:.-3
v;-l 1 ‘\‘. 277 N ~
3% | e i e
Name of Operator M.D. o.ipe , Date §-| 19 &1

-

5-73




 Operator..ML.D...C BILS....... Date.... .r.n._ﬂ.mw” .f... ...........
Column No........cccvunenes Length.... " ....... Dia.. /g oo
Coating.....cccoovecccersrarennensineansi o CONCNerenninies e
A o N U — Mesh” /&02.....
TEMP: Col: Init........] 1.,9........°C Finall, Q....... oo
Rate............ oc/min. DetR&P..°C W..A\R0....°C
CARRIER GAS... H:%w Rate. s D@oiit.. e mi:/min.
Pressures: Inlet..........c.ooceenniid Outlet....... e
' Hydrogen.%:L..£.5%...mi. /min. »>=.r.£~v.v?:::.§nx3m:.
"} DETECTOR E.C....cvomrnree. T.Corrr e FLD T
: Scavenger.......ccooeeerrennenes Rate.........ceevevenen
m SONS.c.eveeereeereereereesees REC.RANEL. ...cevieveeeeeeserennenns mv,
SAMPLE. \335....RoLB- 8. ... size. 2 0m....
Solvent........ccoveiiiiiiiinniinens CONCN....ciiirieeineenieiaeanas
Ta
Y
..(Fw
Al
s
N
g
.
13
>
Y
2

-

et e —

16:85:19

JUN-/18/81

19

RUN 3

3.6A9

f.699
3.689
8.135

AMOUNT
iR
4R

8

AREA TYPE CALS
PP

6338 P8
BB
88

3721
867

7576

MUL FACTOR= 1.2PRRE+80

TOTAL AREA

5-74



GAS CHROMATL. APH OPERATING CONDITIONS AND FIELD LOG

Client _emeAn s Location _7pec , Job No. Z2o07e02.91
BAKERSECIELD, LA

Injection Date /.- «-% |, Time - , Instrument ID":’}‘;““"O
Recorder/Printout Reference No. ; » Recorder ID 4HePz390M

Purpose of Run o~ Ay Rr2mlTIoW

Sample Description SenIT MutTl=CmnPowea T-
MISTURE I ey Y Y AT - A LA
rds

GC CONDITIONS

Amount Injected 2.0 | » Inj. Port or Sample Loop Used 2.0m( (pop
Detector Used: FID x , ECD ___, FPD ___, TCD ___ (Current )

Detector Attenuation = 4. , Amplifier or Range 1=\t

Cohgmn‘ Liquid Phase » Solid Phase_Prp apa Q ’

Length __ &7 ,0.0. Y I.D. , Material 5
Temperature: Inaector 120 OC- Oven ) §B OQ—, Detector _2¢2
Temperature Program e hrTusRmat

SAMPLE RUN
Sampling Method _puec & 'LDQP

AT, :
RT /Area N Peak Height Amount %P“'{ Component
22 52T : .0 Cy '
2 -2 0.2 Co
‘Ai :, “c.\;—g’ lo.(p C‘&
P A R=3-S lo. & —
B i 10.% Y o
I BT | 1O\ Ce
Name of Operator a1. 0. CH/P¢C » Date c?"/ 19&/

5-75




< Cal 5%
Gl 73L,

Operator.. M. D...CHILS ... Date. FJw e 3! X
Column No....ccococvennnn Length...... Lol ....... m
COAtNG...c.nvererererireercraienserrsns CONCNiscevevcneregpipgeeesenas ’
Support. ﬂ&m?ﬂ#xl D. ........................ z_mm:.:xm.o::.. {
TEMP: Cok Init.............. 1-Q...°C Final.p. ... °c |
Rate............ °c/min. pet.25D...°C Inj. \»D ......... °c |
CARRIER GAS..[tSm....covnnnn. Rate.le. W PSl........ mit:/mm. | |
Pressures: Inlet....cccoennees O o_:_o» ........................... W
Hydrogen... X.QRsu..ml. /rin. A s OPSI.. .mifmm. |
DETECTOR E.C....ccvenenenene T.Covrreen wreresn.FLD. fy_.ﬁn..,. ...... |
SCAVENEET......oreveeereeeanes v RtE...oi s verrenas 3_.\3_? i
BeNS...evenieriranrntriennens Rec.Range...........ccocveumerernnnes ,
SAMPLE.CAL .Ul ... 0e27.............. Size. bb.&r !
SOIVENL....oneeeeeireerienrreranns CONCM. e e :
|

m o o T Ll

" e 2 T ERBUGKRSE

T 5 Eomrnoow

. 3
L m M axxEEx ¥
m TTTLETE
[ -
il : 5 RETERAT
TERBYEEOR

MNCIC I MUY
2474?&33

RUN &
ESTD
B
9
[’)
1
3
4
?

5-176

358750

MUL FACTOR= 1.)008E+88

TOTAL AREA=



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeEna » Location Togco » Job No. 20 1602.5|
BAKERSFIELY . & A

Injection Date _g—\¥-g{ , Time ¢ 99: (w , Instrument ID";‘}%LW

Recorder/Printout Reference No. 12 » Recorder ID ypzzqem
Purpose of Run _ @, = C . s~boncapeany amacyvaic
Sample Description B s A

GC CONDITIONS

Amount Injected _2.0mv__, Inj. Port or Sample Loop Used 2.0my Loop
Detector Used: FID X , ECD __, FPD ___, TCD ___ (Current )

Detector Attenuation ) » Amplifier or Range _jp—i
Column: Liquid Phase , Solid Phase Eagggmg Q ,
Length ¢’ , 0.0. Y 1.0, , Material s.S.

Temperature: Injector /0 °c., Oven /g0 °c, Detector 2S5 Oc
Temperature Program T ooThERAMBL

SAMPLE RUN
Sampling Method __ _~. #,>-. ¢ L
RT Area Peak Height Amount (ppm Component
2 T, £l C-
- : . ' —:- )’ { \ \ A -
S "',{\_f 1 Lo ~
Sl AT /
Name of Operator _MM\.D. 0 aiPg , Date §-| 19 %)

5-T71




1 G

- tf
4o capsl

S
o
O ¥
3
acy
= 5
T4
~ 2
34
[ »¥

150°€

vero..Date.... & ~{¥=

Operator...D ...P.z..._ £s.

Column No...

Coating....ccoooviemrniieninneninannndad
Support. PRRAAPAIC Qe Mesh
TEMP: Cokt Init....\5Q...... °C  Flnal..t.-B....... °c
Rate............ oo\as. pDet.260..°%C _=_ AZ20......... °c
CARRIER GAS...N&n............ Rate R pS 5 ..........ml./min.
Pressures: Inlet........................ Outlet......cooeovvivrieenernnnn
Hydrogen. }Q. Rsi...mi/min? ?q.rc.m.vu..::a_.\a_:.
DETECTOR E.C... ..T.C..... .:........_n._.cz...%_.o::._., ......
SCAVENEET........ccvvvevrenrennns ...ml. \3_:.

e e i e

16:49:18

JUN-18/81

12

RUN #

L2 X4
d w1 O

<

o

ur Q. &0 0 O 0
WHBPD..BB
Lo [~ ]
ALY et e OO g
1l QG Ch P2 00 I
o 0 T O — I
ORI vtva

5979

MUL FACTOR= 1.9868E+39

TOTAL AREA=

5-78



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeEA __» Location Tpgeo » Job No. 20 1,02.5|

BaxERSFIELd « & A

Injection Date g —\¢-g( , Time ;(9.02: 5 , Instrument ID"E"‘:,%‘,;,"'N
Recorder/Printout Reference No. » Recorder ID up=z<goa

-
Ja
—

Purpose of Run _ @, ~C . wypencaperm Aamvacysis
Sample Description @ .~ T A 2.

GC CONDITIONS

Amount Injected _2.0mv. _, Inj. Port or Sample Loop Used 2.Dmy loop
Detector Used: FID X , ECD » FPD ___, TCD ___ (Current )

Detector Attenuation b » Amplifier or Range _jp—!!
Column: Liquid Phase , S01id Phase EQ RAPAIK Q ,
Length ¢’ , 0.0. ‘Y& , I.D. , Material S.S.

Temperature: Injector _{__Q_Q___?_C;, Oven __45_0___0_;_._, Detector_g.__s_'b_g__c_’_c:
Temperature Program _ L SoT HERME L

SAMPLE RUN
Sampling Method __ . = ;. ;
RT Area Peak Height Amount (ppm Component
22 | 2iee 2 <
. ;7 .vl 5‘—7 o \"‘
Name of Operator _M.D. oniPg , Date §-| 19 &)

5-T79




Operator...[.: D SOeS. Date...{a=\E=K1.............

7‘&:)
§oFL

Jank 648 A @z
\e'c Hlfq

2evo af

b

Column NO.....coccvvieeroee Length.... s
Coating....... eeenenaranees eteeranararnad Concn.:
Support. PARBLAL Q... -oovvvnevvne !
TEMP: Col: Init......... . DLOC Final.l BL°C
Rate............ oC/min. Det26D....°C Inj....12L...°C
CARRIER GAS...[Sm e Rate.(: Q.L.&4........=mi./hin.
Pressures: Inlet............. Outlet. eseeesnsrasreents
Hydrogen¥Q.£54.....ml./min. Alr. & O.P.4.1.....mEfmin.
DETECTOR E.C......convencne ._..o.::............_u._.c....ﬂ.u!s.o...p ......
Scavenger............. e RAE. e sreseneaeenens /i,
SENS....verressscrsrssernernane ReC.RANB....ccevvrrenriirrrazairenns mv.
SAMPLE.. BLed i . BULB= A ... Size.. RLn4...
—Selvent. TIME.L.. L 107Z....Concn................. e erearnerens
I 1 L&

v
b A

17:02:35

AMOUNT

1.978

8. 500
5-80

JuNs18-81
1R

P8
BB
2483

AREA TYPE CaAL¥
57

13
2366

RT
8.22
8.91
MUL FACTOR= 1.B000E+08

TOTAL ARER=

RUN #
ESTD



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeA , Location Tpgeo » Job No. 23p0 1602.5]
BAKERSFIELY A

Injection Date _g-—-\¥-%i , Time jz:;~ ~% Instrument ID"E":,%:,“N

Recorder/Printout Reference No. s » Recorder ID up=<9cA

Purpose of Run _ @, =C . sypenoap g Amacvaic

Sample Description -y~ Qo -

GC CONDITIONS

Amount Injected _2.0mv__, Inj. Port or Sample Loop Used 2.0my (loop
Detector Used: FID X , ECD __, FPD __, TCD ___ (Current )

Detector Attenuation 9 , Amplifier or Range _jp—!!

Column: Liquid Phase , Solid Phase EQQB.EQE Q .

Length __ ¢’ , 0.0, Y& 1.0, , Material s.S.
Temperature: Injector /%0 °<‘., Oven /50 0 , Detector 2 Oc_
Temperature Program T o T HERMEB L

SAMPLE RUN
Sampling Method _ ©RAR - S00 my.__S8. RoLe
RT Area Peak Height Amount (ppm Component
. f ’3 «!} {foca ““o
ey 15 c.3 o
Vo N2 jo57 -
Name of Operator _M . D, oaibg ,» Date §-/ 19 %

5-81




Tagen 103

Anuzel 250°F

Samle f

iT40

26 52

CC arrs ban”

($6'¢

| €imfmley

vaqmao....g.v..b..:w_.u.w::..:Um»m:. o LK Fl s .

PO

Column No...........c....... Length..{zl......... Dia.... /g .
Coating.......ccooeviverennnenererennneace COMCMu L ieiiiniasicsierennnann
Support. CORBILAIC .. Q.o MeshS™/32....

TEMP: Col: Init......0L. ... °C FinalA 0.......°C
Rate............ °C/min. Det.RAGL..°C In}...1R......°C

CARRIER GAS...NeS..............Rate. &2 S5...........mk/mfin.
Pressures: Inlet........................ Outlet........ oo
Hydrogen.%..A5.y.....ml:/min. _?...Dc.\a.m..:..:.s_..\:a:.

DETECTOR E-Cuevvevveeee TG v FLD 020
Scavenger..........cceeeenvnnnn Rate.......... vevsnrnreeessnne ml./min. |
SeNS....covvriiiereneieanee Rec.Range.............ccceeeencnnnee mv.

SAMPLE. ) 740...... BULE=G............. size. 2.0 pd-...
Solvent.......ccoovviiiiiiiiiie CONCN..cviiiee et raas

18:108:09

JUN/18781

14

RUH #

= 0o S
XTe®RR
=
m«...aﬂ.
<
- 0
-
I
o
w2 o
>a.
WP
-
el
wninm
[ E a3
X ™~
0 v~ \D
A
E¥som
o0
w

9754
= |.398BE+D6

TOTAL AREA=
MUL FACTOR

5-82



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client CmeEA » Location Tpgeco » Job No. 30 2602.5]
BakgRSFIELD . &

Injection Date ¢ -—\¥-&| , Time [0 B Instrument IDVE?I%LM

Recorder/Printout Reference No. > » Recorder ID wp=zz90a
Purpose of Run _ @, =C . syDencapern Anacyais
Sample Description = ~— .~ : ;. A

GC CONDITIONS

Amount Injected _R3.0mv _, Inj. Port or Sample Loop Used 2.0y, Loop
Detector Used: FID X , ECD __, FPD __, TCD ___ (Current )

Detector Attenuation b , Amplifier or Range ip—\t
Column: Liquid Phase , Solid Phase EQ@&E&E Q ,
Length ¢’ , 0.0. Y& | 1.D. , Material S.S.

Temperature: Injector /R0 °C.., Oven /zr o0 °c, Detector A€ Oc
Temperature Program T ooThERMAL

SAMPLE RUN
Sampling Method _ GRAB - S00 L £8. RBoL®

RT Area Peak Height Amount (ppm Component

2 T — -
e »z {5 o
2 &in” o7 e
Name of Operator M.D. 0 .a1Pe , Date §| 19 &)

5-83




& K
RS
YN
o
g ¥
T3
<t
Y
T
5
W
2
o~

Lo d('

FX1o=n

Operator.. {Y. DL QPS... Date. A&z ...........

Column NOow..ooeeereenee. Length.. & ........... Dia...... Y& ...
Coating.........ccceenneranas razannaensd (0713171 IO
wcvuoz..mo.ﬂbv.?f:.p .................... Mesh.*Y30...

TEMP: Col: Init........ L O °C Final...}:R.....°%C
Rate............ °c/min. Det. 2F.Q.°C In)....\2Q....°C

CARRIER GAS.. Yrsim..covirinnnns Rate.. (. p5.i...........mk/min
Pressures: Inlet............. vesnneseenOUHEE cereeianei

DETECTOR E.C....cevvmvvveee TeCrrr e PR AR L

Hydfogen. =0 Fai...mi:/min.  AirleG ps.i....:mk/min. |

81

18:21:54

JUN/18/31

13

RUN #

ESTE
Ueme
0 . .
Eoa o
«<

1R

8

AREA TYPE CAL$
PP
6385 PB

6963 D 8B

|3
Lol gl N
o .
| el AR~ R ]
[°23
wut

13788
1.900A0E+080

TOTAL AREA=

WL FACTOR=

5-84



GAS CHROMATL. APH OPERATING CONDITIONS AND FIELD LOG

Client _emeA , Location Tpeco » Job No. Zo07.02.9)
BAKERGEIELD, CA

Injection Date 7 -/z-¥: ., Time .j.:c:%9 , Instrument ID\’ARLM

Recorder/Printout Reference No. / » Recorder ID HePz390h
Purpose of Run oAy RemTioW

Sample Description SenTr MutTi-Cman e T

MIX. TVES gm-gg,e,g‘,gg = LD/%;

GC CONDITIONS

Amount Injected 2.0 » Inj. Port or Sample Loop Used 2.0m( (~op
Detector Used: FID x , ECD __, FPD __ , TCD ___ (Current )

Detector Attenuation Yy , Amplifier or Range =it

Co]qmn: Liquid Phase » Solid Phase_Prv aPa Q R
Length ¢’ » 0.0. Y ,I.D. , Material _ss8.
Temperature: Injector /20D °Q., Oven _J 85D °c., Detector _2¢2 %
Temperature Program _ tTeprusmpt ,

SAMPLE RUN
Sampling Method _Pyec. & (o0P

RT Vf*}TArea i Peak Height Amount &p a) Component
\o©

V2T A . \1.0 C, '

2 EEhet , ' V0.3 c,

~'—; ! .“)\‘ : f v—"—\-‘ loccﬂ Q3
/o+$" LSETE 0. Cy
SN ST e 0.4 C e—
‘71"“:’(? 1-7‘.;1: lOl\ Cb

Name of Operator aq. 0. C#/P¢ _ , Date G-/ 19&/

5-85




eql 95

¢-Cs

1 =T-(

Operator. (A .D.. . CHIPS........ Date. &= vn:.w.- ...............
Column NOw..coveevrererenes Length....belo.coe. pia.... /g ...
Coating......... eereeersnesararssnsarnenas L CONEN..ccoveerenans Y
Support.. Vcb?v?x!.ﬁ..:.:: ........... Mesh? kao:m:
TEMP: Cob Init...0>" Qe °¢ Final.| Bl C |
Rate.....cceune oC/min. Vet RER..°C In). LAL..... °c
CARRIER GAS...Jhtm e RateluLBS loeneeeenne ml:/min. .
Pressures: Infet............ccceoeienees Outlet......

Hydrogen \2.£40,....mb: /min. USN
DETECTOR E.C....ocvnrmennee T.Cuecverenraens FAD. reiiirericrennaenes
SCAVENEET....ccverecesueesneeees RAtE.....ccrierarrerereensens mil./min.
SONS..crereerieceeecnrrarsnnnes REC.RANEC.....ovemrierenrsrninienns \'
SAMPLE.GALF I 1920 e size. RO
Solvent....cccovirieeirinieinennanees CONCM. . eeeierrernereriseenasnonsnes

s i s o el e

19:28:39

JUN/18-81

15

RUN #

= P0rs MDA D DY
RN o™
ZRREDEEY
MSSq/.?saw!.
— -
wosxoroco &
—d = U A e
b=
w
EVBBB?WB
WBU.BPB o
-
TRV AUMN M
W 00 I o [V O »= I}
MDA PDOINGD
ﬁnsgss_-S/le
-t QU LD 2]
IO U DO
AR AN L

22718

MUL FACTOR= 1. 0G0Q8E+30

TOTAL ARER=

5-86



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmen ,» Location Tpgeo » Job No. 20 1602.9|

BakgesFiEL & A

Injection Date & —-\y¥-g{ , Time ;- :c;. -~ , Instrument IDVE";!%‘OW

Recorder/Printout Reference No. »; » Recorder ID up=z9cn
Purpose of Run _ @, =C , seypercapgrn Analyvsic

Sample Description ;-: Lo 24 id

GC CONDITIONS

Amount Injected _2.0mv _, Inj. Port or Sample Loop Used 2.0my Loop
Detector Used: FID X , ECD __, FPD __, TCD ___ (Current )
Detector Attenuation v » Amplifier or Range _jp—i!

Column: Liquid Phase A , S0lid Phase EQ RAPAIK Q ,
Length G’ , 0.0. Y& |, I.D. , Material s.S.
Temperature: Injector /R0 °C,, Oven 450 oc, Detector 2 O
Temperature Program _ T ooTHERMA L

'SAMPLE RUN

Sampling Method _ GRAB A S00 mv _£.5. Rotg

Peak Height

Amount (ppm

RT M]Area Component
' 0.
3 20wy 2.5 Y
Iz 79C —~ \
G e ~ -
L % "4 - [b’ /‘
= XL4C3 5 e <z
e 15 re ¥ 1N _ -
-~ - S ; ~
¥ | RestD / -
A}
- LoaT0E ) Y NERTT PR
Name of Operator M.D. aaiPe , Date §- 19 &)
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Amount (per.)

Component

RT "YArea Peak Height
[Tola s
< T e !
o .
s's‘é l‘?"‘(—(
:”72. Bus 0"‘\ :/‘.
- pa—
AT 7
L3 (s
é:',‘:—o; S—.]‘Z R | /‘c

5-88




275%
Anef 21k

(945~ Sample 4

Operator.M.,.0...C ~+\ Ps.... . Date. fa AV ZEL.......... “

Column NO.....cooonvernenne Length....
Coating......ccocconrvenerrene feenrensranes Conch,.........
Support.. PRRARAK.. Q..o
TEMP: Col: Init........... [T » JOO
Rate............ °C/min. Det.R$2...°C Inl..2RQ........ °c
CARRIER GAS. Yt s xm»a.mnb.ﬁw.m.. ......... :ml./min.
Pressures: Inlet..........cooveenee v OUHEL. e
Hydrogen.tQ.psd ... mi:/min. ARl psl.......ml/min.
DETECTOR E.C....cccomnennen g X S FLD.ERINT L
SCAVENELT.....oeveeveeeroranns -..Rate.......... pervesessens «..ml./min.
SeNS...uueenernerirsinrenrannss Rec.Range....cccccovevvivrrnennneens
SAMPLE..|]YS......BULB=A ... 2
Solvent......ccooceiiiiininenennense Concn........evvveen. e ttievene e,

JUN/18/81 28:81:29

17

RUM #

FEMNOITOPRCROD
ZTETIARDIRNEIDIDR
A“H?:Jgsn.‘.aggega
" Or O o o [+
-0 P W wn
<<

(5]

S >D>>MOOMEO>DN
PEITTTLBBLTES
- c a ©o

4 e WOnINT O
m“ﬁ.%ZMBQ.Q‘“gqﬂvs
&AM S W) -0 —in D
COUNULENW o

-t O 1 O

98666

WUL FACTOR= 1.00B@E+08

TOTAL AREA=
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeEn , Location Topgeo , Job No. 30 1602.91
BAKERSFIELD & A

VARIAN

Injection Date g -1y-&{ , Time 2py2:5% , Instrument ID z9e0
Recorder/Printout Reference No. e , Recorder ID up=zz9o0n

Purpose of Run __ @, ~C ., sHvyoenosai o) ANMALVSIS

Sample Description v

GC CONDITIONS

Amount Injected 2.0mv _ , Inj. Port or Sample Loop Used 2.0my Loop
Detector Used: FID X , ECD __, FPD » TCD ___ (Current )

——

Detector Attenuation Y , Amplifier or Range _ip—i!
Column: Liquid Phase , Solid Phase EQQ&E&E Q s
Length ¢’ , 0.0. Y , I.D. , Material s.S.

Temperature: Injector /R0 °C.L, Oven /5D oc, Detector 3S© Oc_
Temperature Program T SoTRERMABL.

SAMPLE RUN
Sampling Method _ GRAB  S00 my. _5S. RoLe
RT Area Peak Height Amount (ppm Component
4 2. ;T M .9 -
3 757% |\ ' A o
s iSinY ; o T
ey 2teyy St o
LT (el e |\ \ I
50 [ xess | ;- =
Name of Operator M .D.ona1Bg , Date §-q 19 &
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27¢F

sunal 2L60°F

1450 $.ample

operator.. .. D. c.h...z..m PS.....Date.. las= 1¥ 2 4 I

Column No......c..oeun.... Length. /. ......... pia. Y. ...
Coating......ccccvererrmreriinncnicranled oozoz......:::..ﬁm .........
support. PORMPAK.. Lo Mesh..” \we

TEMP: Col: Init........... | IR - YO °C  Final..{. Q...
Rate............ °C/min. Det.R5.2..°C Wj..lR2. ... oo

CARRIER GAS..H%...............Rate.fe.QO.R5 ..o .mi:/min.
Pressures: Infet..................o.eiel Outlet.........coccevveceniinnnn
Hydrogen. % Q.P&.1....ml/min. 21«9 #s.l......mi7min.

DETECTOR E.C.......ccncnnen TCueciviraens FLD. X LD
SCAVENEEr.....cccvvreeerennennnns Rate.......cooeerrvererenneens 3_.\35
SeNS....oveniircnrennesnnnns Rec.Range..........cccoevivaeinnnnnns

SAMPLE... |AGD.... . RutB=B. . ... w_NmN 03_..
Solvent......c.coveeiveiiininnnnne. CONCNL...eveirevveeiieeienerrereaaes

!

28:12:38

JUN/18-81

18

RUN &

CAL#
1R
R
R
4R

PY
vy
v
vy
vy
]

AREA TYPE
1060
2514
13168
24888

18656
27933

93399

MUL FACTOR= | .0089E+28

TOTAL AREA
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeA , Location Togeo ,» Job No. 20 1,02.5|
BakERSFIELDY . &A

Injection Date g —\y¢-&( , Time jo.:2:22 , Instrument D YRe

Recorder/Printout Reference No. ) » Recorder ID yp=zz9onA
Purpose of Run __ @, =C. . HyDencosegan) ANALYSILS

Sample Description ;5. 2. p &

6C CONDITIONS
Amount Injected _2.0mwv__, Inj. Port or Sample Loop Used R2.0my Loop

Detector Used: FID X , ECD __, FPD __, TCD _ (Current )
Detector Attenuation Y , Amplifier or Range (p~—\\

Column: Liquid Phase , Solid Phase Ensazexs Q .
Length ¢’ , 0.0. Y& ,I.D. , Material s.S.

Temperature: Injector /%0 °C.., Oven /50 °c, Detector 35© Oc
Temperature Program _ T oot HERMBL

SAMPLE RUN
Sampling Method _ ©@RA® S0 mL_ £5. RBoLg

RT Area Peak Height Amount (ppm Component
.:‘ . \ .:4 \ 2_ / .i. :"1

“ ,, 3:32 \x -

2t 2371 ) - e

o i | Ve <y

0‘5‘ L_j 2 ! ~ -

Ler S Tvr: | A / ~

Name of Operator _M.D. o niPg , Date §— 19 &)
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RT

Peak Height

Amount (ppn)

Component

N
3

3

P )

Vi
0N K%

02

\.Kx
;

vd
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(145 Sqeple # (Hf-ff‘f'j

{ operator. 3.vn._..m, eS........ pate... 6 \¥ |.N_ ..... N

Column NO....ococveverneene Length.......@".....Dia..../&. Y e
Coating.....coccvvemmnciiineee RN CONCNL . eeeeerneesiscisiasanes
Support. PORAPAX..R... oo Mesh ©%/¢o. ...

TEMP: Col: Init......cceveenene 1L a.°c Fnal:P...°%C
Rate............ °c/min. DetZ35D...°C Inj....20......°C

CARRIER GAS.. H-5.......... ..Rate. L0 RS ........mb/min.
Pressures: Inleti.............oees weeesOUtlEt i
Hydrogen k.84 ... mi/min.  Alr&L. psL.......mi/min.

DETECTOR E.Cuuvvveceeeee TeCrrrenrenenen FLDR IO L
SCAVENEEN......ccverereracsmerune Rate.......... rersesensensaseMl/mIN.
SeNS...cieiearirirngancernnnss Rec.Range V.

SAMPLE. |94 S5........ BoLB=A ... Size. 2.D.04L...
Solvent........ccceivievininiienaens CoONCM..ccviviiniiiiiiiiiin e veane

{
- - 2
o i R T v T

28:32:22

JUN/18/81

19

RUN &

MW @I @F. @
ZrB ot DI DO
SUS0LINSNSD
E-su-o-o-oc
",y ok & &
38 & ¥
b
]
WS> >0am
W%PWV LZTLRY
=
EUOIM W 0 WP
e oot 7S Pt
EhMRRNAO GO
O D T 1
ﬂ3356941W%&

51626
1.0860E+60

TOTAL AREA=

HUL FACTOR:
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmER ,» Location Tpgco » Job No. 30 1,02.5|
BAKERSFIELY . & A

Injection Date o —-\y-&{ , Time ;- 7_s Instrument ID_E:L_______%R‘M

Recorder/Printout Reference No. D 4n » Recorder ID up=z90a

Purpose of Run _ Q, =C . HebDenoapean) Anvacysic

Sample Description <p —~— S

GC CONDITIONS
Amount Injected _2.0my__, Inj. Port or Sample Loop Used 2.0my Loop

Detector Used: FID X , ECD __, FPD ___, TCD ___ (Current )
Detector Attenuation Y s Amplifier or Range jp—\!

Column: Liquid Phase , S01id Phase g&@aE&E Q .
Length &’ , 0.0. _ Y& ,1.D. , Material s.S.

Temperature: Injector /%0 Oc., Oven /5D Oc., Detector 35 %
Temperature Program TSoTHRERMBL

SAMPLE RUN
Sampling Method _ ©GRAR  S00 mv. s8. BoLg
RT Area Peak Height Amount (ppm Component
e 252 2.2 C'('
7 33ve N ) - -
s S¢S |/ / ' =
1™ Sy I <3
95 Lyay b > £t -
e 257 |/ ;o r
‘*?":: . (3 z C—L
Name of Operator _M.D. o B¢ » Date G-} 19 %

5-95




oOperator.. M .. L QXTHY 7 S omum.au.n.—m\.n.w.m.......:.:.,..
Column NO....ooeveereenses tength... &’ .......... Umn....\m\:.
Qoﬁ_sm................:...............h..ooznz .............
support. ChReR RIS LR oM s
TEMP: Cok: Init....l. ) 5 RO w Final. L B..enes o ,
Rate......cooene on\:___:. Det.R5P...°C In).. Jde......
CARRIER GAS...E S Rate. (o[PS cenenr..mi/min.
Pressures: Infet.......ccocciiiineees OUBIEL...evemeenerirmmnemsenenee

I<a_.oum:.¥.\,.\./.®.w.. .mi/min.  Alr. Lupsi. BH.\.M.:_:.
DETECTOR EC........e. e TCa F.LD. J.,..:

SCAVENERT. .. ceveeeerrsnrenaeisnss xmﬁm:..:::. . ...ml./min.
QNS uueenerenersosgirrmeess Rec.Ra N ..mv.
.| sampLE...205°S...... BB size, 2 htr...
SOIVENL. ...vevoeirerarenmneeneenes (0723 11> 1 FEUURUTOTOUIRUOPR R TILILES
MR
s ©
I o "
s .
AL M 'S
m :AH ™~ )
— VP
& RKRAF
/m\ —
T . .
h T D B S
%

21:09:12

JUN-18/81

28

RUN #

ESTD

[l AN - el
ZIVIOREIDD
mala.‘.ed..g
E et Do (X D
a
- o & O
—d [N B L -+
.
v
>>>00m
%WVWVWBW
=
-
@V O
N0
< Ut 0 W au ol
DWW DI
S BRETRNS
DD @D T

26088

MUL FACTOR= 1.008@E+H8

TOTAL AREA=
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeEA ,» Location Tpogeo » Job No. 20 7602.9]

BAKERSFIELY « &l

Injection Date ¢ -—\y-g{ , Time _2: -, Instrument IDW“Z‘W

Recorder/Printout Reference No. A_r- » Recorder ID up=zzqcn
Purpose of Run _ @, =C. . Hvypemoapern Amacvsic

Sample Description ¢, = =, ~. A

GC CONDITIONS
Amount Injected _2.0mv _, Inj. Port or Sample Loop Used 2,0mu (oo p

Detector Used: FID X , ECD __, FPD ___, TCD ___ (Current )
Detector Attenuation v » Amplifier or Range _jp—\

Column: Liquid Phase , Solid Phase Ea@aEﬁls Q ,
Length &’ , 0.0. 45: y 1.D. , Material S.S.

Temperature: InJector /R0 C, Oven /S5O ,» Detector 25‘!: O
Temperature Program _ T soT HERMBL

SAMPLE RUN
Sampling Method _ GRAB  S00 mv. 5. Rotg

RT Area Peak Hei ght Amount (ppm Component

« 272, X2 2 <,
Y 200 o2 S
<ol .4 .o T
Name of Operator M.D. o .a1be » Date G- 19 &)
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Operator. O\, V CQLRIPS...... Date...\o. Cr b oot 1. SRS

Column NoO....c.ooecenmennnes Length.. oo Dia.. _\Q.‘:s:. |
CoatiNG.....oerveiareeniresnnciorenasonend CONCMG. cevereierenesarisianasas
Support...F2R. W.J_‘v.m«._%:..nN ................. Mesh rw\nc .....

TEMP: Col: Init.......... L 0..°C Finall R.....°C
Rate............ oc/min. Det.R5R...°C In}...ARQ...... °c

CARRIER GAS...H Srueiiienee Rate.. iR Sdeeene ~mk/min,
Pressures: Inlet............ veeneses RN 0 1311 SOOI
Hydrogen. 5. RS 4....mi:/min. >__‘r.~.:»m. ..ml;/min.

DETECTOR E.C.....ovvrenenes TLConens veeeneensFull _u..fz.n LI
SCAVENEET...cccveeraneraraensees Rate.......... rosvesrarasnnnis mi./min.

2
6opsr

A lonkt

8, 3.8

ERO =

-

Gqmple FulP 4

Zeve By

LIST:

GG, vueeernersrrasencnrnasess ReC.RanNge..........ccoevvemeomnnreans mv.
SAMPLE.. 2155 . BueB=A ... Size. n,o Mh...
Solvent......c.ccoeviirrieeiiiiinens CONCM...vrrieirivncreeciineeienas

]

1

1.
1 1 R LRLER I

21:55:18
AMOUNT
3.889
2111
9.009
9900
5-98

JUN/18/81
iR

¥B
P8

7437

1 .308AE+80

AREA TYPE CAL%
658

3219 D PY

2283
1277 D B8

24

RY
3.18
8.22
1.18
2.38
TOTAL AREA=
MUL FRCTOR

RUN &
ESTD



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmen » Location Togeo » Job No. 20 7602.9|

Bmggg;m’:v.t; '

Injection Date ¢ —\¥-gt , Time 32079, Instrument ID\’;'}%BM

Recorder/Printout Reference No. 2y s> Recorder ID yp=<90a
Purpose of Run __ @, =G HYDPRoAR g2 ANALYSIS
Sample Description »~=nr~ Co 2=

GC CONDITIONS

Amount Injected _2.0mv. __, Inj. Port or Sample Loop Used 2.0my Loop
Detector Used: FID X , ECD » FPD » TCD ___ (Current )

Detector Attenuation 9 » Amplifier or Range _jp—\

Column: Liquid Phase ,» S01id Phase &n@aEﬁE Q .
Length __ ¢* , 0.0. Y& | 1.D. , Material S.S.
Temperature: Injector /20 QC., Oven 450 °o, Detector 25® Oc

Temperature Program T ST RERMAL

SAMPLE RUN
Sampling Method _ GRAB . S00 mL 5. BoLg

RT Area Peak Height Amount (ppm Component
2T Z,7 , 4.0 <,
<0 (- — O
Name of Operator M.D. a.aiP¢ , Date §-| 19 &
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£
¥
RS
g/ﬁo
)
LW mv
& <t
L3
[N
e
&
=

Operator. MLD Carti®s....... Date...

Column NO.....cccncrnensees Length.. b’ ...... |
Qomg:w:.......:...:.....:..:......rbo:o: ............. R r_
Support. PORALAK.. L. v irenene Mesh"/g@.... | |

TEMP:  Col:  Inft.coceeeenceen. 1.-.p°C Final.l-Q...C|
Rate............2C/min. Det..A$W....°C _J_....E,m.......oo _

CARRIER GAS..} . &eunivcns Rate. LR &L coeo....mifmin. }
Pressures: Inlet.....ooooooviiieiineeen Outlet......... T e ;
Hydrogen. ¥.0. £24.1....ml: /min. UZ A SV mi:/min. ”

DETECTOR E.Cucovrenvnnnreses TCurreniverveeens FLD. e ]
SCAVENEET ... cccuerearerserneenes RAe......o.es eeveemessrenses- MmN __
SBNSe..vrereeriesrrrnencassases REC.RANZE. ... iinnerriirasaneensens mv. ||

.| sampLE.22057.... . BAr B Size A 0Mte... | :
Solvent.....ccocenrvreeraimeneens CONCN.ccoveenivrarertnsenssananansosns
'
®
1]
» e
" 11 LT %
o T T T T
o
S

LI1sST-

JUN/33/,81 22:95:57

RUN #

AMOUNT
2.024
B.9e8

AREA TYPE CALS
PB 1R
174 0 PB

2139

ESTO
a.z22
9.25

2363

MUL FACTOR= 1.00809E+89

TOTAL AREA=
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GAS CHROMATU. APH OPERATING CONDITIONS AND FIELD LOG

Client _emen » Location _Tpeco , Job No. 2070251
BAKERSECIELD, CA

e

Recorder/Printout Reference No. 27 , Recorder ID ﬂpzzglgg
Purpose of Run __c AL RremTiow

Injection Date 4-/5-v: , Time £9:52: 0<% Instrument ID V—_f‘z‘;;"‘“

Sample Description SCoTr MutTli-tmanPrwEn T

MISTURE a-PARAE g £ 0%

GC CONDITIONS

Amount Injected 2.0 w1 » Inj. Port or Sample Loop Used 2.0m( (med
Detector Used: FID x , ECD __, FPD ___, TCD ___ (Current )
Detector Attenuation 5 o Amplifier or Range 10—\

Colgmn' Liquid Phase » Solid Phase_Ppv apa ik Q ,
Length _ &7 ,0.0. _ ‘Y% ,I.D. , Material _$%.
Temperature InJector /20 °C- Oven 5o "o c. Detector _2¢2

Temperature Program  —cchTasRmat

SAMPLE RUN
Sampling Method _Pyec. €  LonP

RT  "['"/Area Peak Height Amount b ) Component
) P
§ -

=3 Toetly , 1.0 C,

R 25252 \0.% c,
o 2355 [0 Ca
Y3 1e5l 0. ¥ Cy
S lo W3S 10. % Ce—
-}.r:'Z. "{-7_7?; lO-\ Cb

Name of Operator 1.0 . Cu,P¢C , Date 9-y 19&/
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(ot

'
L

Cor

8, 8.8

[

LIST: ZERD =

Column No

Coating. .
Support. PORARRIC Q......oocvvvrennnen. Mesh.....ccovennne.
TEMP: Col: Init......ccoconee. L70.°% Final...l.”Q....°C
Rate............ °C/min. Det.ASR...°C Inj..4R0....°C
CARRIER GAS..... HS5n oo Rate...(: o @67 .......sml/min.
Pressures: Inlet....cc.....ou. Outlet...iveneeeicriieennne.
Hydrogen O RS 1....mEkfmin.  AlrLziRs i.....mb/min.
DETECTOR E.C....ocuvnrennene TCvorrereeas SELDNexao
Rate..........oeeeeevesuene..ml/min.
............................ mv.
SAMPLE.. CAL = 271 .../ 095%....... Size. 2,.02.........

..................................

Lt N
Rty

1.46

3.89

7.88

JUN/19/81 89:58:08

27

RUH #

AMOUNT

A.089
18.199
16.577
10,766
18.336
19.428

ALY
R
R
4R
=R
&R

BP
PB
BB
BB
B8
88

AREA TYPE

17878
28729
45643
67818
76621
87186

32336@

MUL FACTOR= |.@888E+8@

TOTAL AREA=
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GAS CHROMATU. APH OPERATING CONDITIONS AND FIELD LOG

Client _emen » Location 71peco , Job No. Zo7e02.5)
BACERSE I1EL D, CA

Injection Date - » Time /.27 15" , Instrument IDM___

ih-—-—-.u—-—-

Recorder/Printout ReferencevNo. 2, » Recorder ID Hpz390M
Purpose of Run _ o AL RremTiow

Sample Description SCcOTT MutTi-Cman POWwEA T
—MUATURE  a-pagAsing X\nYa

GC CONDITIONS
Amount Injected 2.0 | , Inj. Port or Sample Loop Used 2.0m( Loof

Detector Used: FID x , ECD , FPD » TCD ____ (Current )
Detector Attenuation 4y , Amplifier or Range 1=\
Co]gmn: Liquid Phase » Solid Phase_Prv aPa Kk Q ,
Length __ &7 ., 0.0. __ ' I.D. » Material _ss.

Temperature: In:jector 12D °C- Oven 1 SO oe,, Detector _2¢72 OQ,
Temperature Program __ renTospma

SAMPLE RUN
Sampling Method _Pyec. & ( onP

RT “"‘/Area Peak Height Amount 6o ad Component
s

25T e L 1.0 C, ]

Py T \o.3 e,

el PRt {0.(» Ca

S nSSC 10.& Cy

o T (e 507 0.\ Ce
~. vl Wi O\ Cl

Name of Operator . B C4/P¢ , Date 9~y 19 &/
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~(, <l

“
Operator. M. D CHIBS. ... Date... o=t A=E .. !
Columin No.......coveunnes Length..... S Dia 3 ]
Qomz:m .................................... LCONCM.ueireeeenssvasssaansanes #
Support. PR ALAIL. Q..o Mesh£5, h.o ..... |
TEMP: Col: Init.....) Qe °C Final.l. - A
Rate............ °C/min. DetR&T2...°C Inj. 120.....°C _
CARRIER GAS...\kSnrirnnne zm~m...sb.mm.....:.:..3_.\3_:. :
Pressures: Inlet........ooeevveeennnss Outlet.......ovveeeeeeeeeneennnns B
Hydrogen} 0. B.1...:ml: /min. ¢ >.:sn>..mu ....... mi:/min. | .
DETECTOR E.C................T.C.... CREDSR R ,
SCAVENEET.....c..c.vvveeerenennnn xmnm::.::‘::.::.::.;:r\aga. m
Sens......cceeeerneenns ..Rec.Range...........coceeiririnnnne mv. | .
SAMPLE. C.AL. 2. 28 ... 10187 ........ Size.2.0mt... | !
Solvent...........cviiiiinienns CoNCN....coeiiiiiiii e ‘
N
A .
¥
E

1a:15:15

JuHs 19,81

28

RUN &

ESTD

e YO O

LR TE DY

w..h.asq./ M

Eom oo oo
L vt vt et ot e

o o

AT EE

AREA TYPE CAL#
PY .1
v8
g
B8
EB
EB

17459
28718
45423
67497
76372
84118

RY
8.25
B 42
8.72
1.46
3.29
7.39

319579

MUL FACTOR= 1. .PR90E+00

TOTAL AREA
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GAS CHROMAT(L. APH OPERATING CONDITIONS AND FIELD LOG

Client _emenA » Location _1peco , Job No. Zo7.02.51)
BAKERSEIELD, A

Injection Date -~ -, , Time ;377 , Instrument ID W‘g}f"@
Recorder/Printout Reference. No. s » Recorder ID _HpPz390A
Purpose of Run __ oA remDoW

Sample Description SCcOTr MutTieCaun POWEAN T

—PUNTIRE  (m-paeAE g X \0Y

GC CONDITIONS

Amount Injected 2.0\ » Inj. Port or Sample Loop Used 2.0m( (aof
Detector Used: FID x , ECD s FPD » TCD ___ (Current )

Detector Attenuation 4. , Amplifier or Range 1=\

Co]qmn: Liquid Phase , S0lid Phase_Prr apa ik Q R
Length [ , 0.0. % , 1. , Material _$8.

Temperature: Injector /20D OC-. Oven /5D °c., Detector _2¢2 OQ.
Temperature Program  —ec rTusomal

SAMPLE RUN
Sampling Method _Puec. € L onP

RT  [|™VArea Peak Height Amount G ad Component
N s . 1.0 o,
2 g \0.3 C,
- rs L (O, (o Ca
PR L‘;—:‘:)"l . (o.g g
2oL Rkasl 10.% C e
— 1O\ Cb
Name of Operator am1.B . C.u/PC , Date 9-y 19 &/
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oy

L

oOperator. M. D ... CHES..... Umn.ws Loz .J...ww.h:... .........
Column NO....oceceecruennes Length....lal........ c.m.:\% ............
CONCM, s ceverenrenmrosssgansosaes ;
CoatiNG.....cccvvmmmeanmrermnstraresassnes yes xS i
Support. V%QPF 0.. .................... z_,mm?..,“..ho.m.. m
TEMP: Cok Inft.....cceerndl ....om Final....1.."O..... o m
Rate............ oo\a_=. Det.ASw...°C Inj..... AR !
CARRIER GAS.. HSrm...vvevereers RGBS ovvncninnis .ml. \35
Pressures: Infeti...ccc.ccnneen e Outlet........ ;
Hydrogen f. Psd.....mi \3_? >_:w.n..m: ...u_..\a_? :
DETECTOR E.C.... ...T.C... .....ﬂ._.c.x.«.?f,......... i
SCAVENEET..ecvernreernmasensnss xmg .......... resssessmsarares 5..\3_3 ;
Sens....... reveeeveesrneres .. REC.RANEE...coenemeireeiiinennee
SAMPLEC-A L. 3. 29 ... 12237.......Size R, o?r 4
SoIVent....oocoeirerrmnsaninanenens CONCN..eviinenneinerrnrraerernernaenss
¥
. h

3.29

“—
ST

18:27:17

JUN/19/81

29

RUN &

AMOUNT
15,968
18.315
18.542
12.745
12.583

1

2R
3R
4R
IR

ARER TYPE CAL#
PY
¥8
BB
BB
BY

17562
28757
45384
67312
77845

RT
8.25
8.42
372
1.46
3.29

ESTD

236790

MUL FACTUR= 1.08RBE+80

TOTAL AREA
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmen » Location Tpgepo » Job No. 20 1602.9]
BAkERSFIELY & A

Injection Date o —t(-gt , Time , Instrument ID",-a-"z‘i‘,,"W

Recorder/Printout Reference No. NA

’ Recorder ID HPZI90A
Purpose of Run __ @, = C. . H~Deroapgan) AmaLvalc

Sample Description ., ™ R

GC CONDITIONS B
Amount Injected _2.0mv__ , Inj. Port or Sample Loop Used 2.0my Loop

Detector Used: FID X , ECD , FPD » TCD __ (Current )
Detector Attenuation 9 » Amplifier or Range _jp—tt

Column: Liquid Phase , Solid Phase EQ@&E&E Q ,
Length ¢’ , 0.0. _Y&” 1D , Material s.S.

Temperature: Injector /20 °C, Oven éio”OC,, Detector 25 ‘o
Temperature Program _ L soTHERMAL.

SAMPLE RUN
Sampling Method _ ©RAB® So0 v s.5. RoLe

RT Area Peak Height Amount (ppm Component
VL i+ i d <
M : 7 3 ’i % \‘\ N I Q_\
vy A 57 / -
Rty 19 C.| -
' .; e 557 = c : < ‘i '““
Name of Operator M.D.on1Pg » Date §-} 19.&)
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ak
Lo
_I
mw R
- x
L S
Am\ °on
PG
o
(8]
v J&d
W\
=

operator..M:-D.,. Grues...... Date....=1A=K L oo
Column NO.....oorerieerennes Length.....& ....... Em...“\m...... ..........
Coating......coovvmirnnenes veorernnnneindCONMCML ccaeeiereaissesaassssnns
Support.. o0 RBRLAK. .. R Mesh®S/%0....
TEMP: iCol: Init............ 1. Qe °C Final.L-®.......°C
Rate............ °C/min. Det.2S2...°C Inj..[A%2. ... °c
CARRIER GAS... M4l Rate fafy FS Lo ml./min.
Pressures: Infet. ... Outleb e

Hydrogen.'\FQ. Bxd...ml./min.  Air&l. P
DETECTOR ECo TG LD AN
.......... revenrneeseesee. ML fmiin,

51

11:24:02

JUN/13/31

38

RUN #

AMOUNT
1.151
9.269
3.008
8.112
9,360

2R
3R

AREA TYPE CAL#
PY 1
vy
Y8
BB
es

1194
738
2459
479
596

5466

AUL FECTOR= 1.0880E+88

TOTAL AREA=
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmeEn » Location Togeco » Job No. 30 1L02.9]

BakERSFIELD \ &A

Injection Date g —\--&( , Time 2; » Instrument ID_VEA:I‘_&:L

Recorder/Printout Reference No. ;ri » Recorder ID pp=zzqem .
Purpose of Run __Q, =G HYDPoCcADEIA) ANALNSIS
Sample Description ; — e =il

GC CONDITIONS ~
Amount Injected _2.0mv _, Inj. Port or Sample Loop Used 2.0my Loop

Detector Used: FID X , ECD ___, FPD ___, TCD ____ (Current )
Detector Attenuation 9 , Amplifier or Range |p—\\

Column: Liquid Phase , S0lid Phase 'EQ@&EAE Q .
Length ¢’ , 0.D. _/g” I.D. , Material _S.S.

Temperature: InJector /0 C., Oven 45 , Detector ASo o Q..
Temperature Program T S, ,THERMABL

SAMPLE RUN
Sampling Method __ ©RABR S0 tmL_ £S. RoLe

RT Area Peak Height Amount (ppm Component
. L P2z i :..,ﬁ
{ . y \
'S el : :
St r e ;i T
Name of Operator _M.D. o aiP¢ , Date §-| 19 &1
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b? rem 3cE
anel 2572

Same ol By

(s Samble

8
2

2 e

LIST- ATT 2t =

a1t 2¢
LIST: ATT 2¢

Operator.f¥.. D CaliPS....... Date..b. )=&K ko
Column NO......coovniennennn Length.... c_m..“\h.w\

Coating...,..cccouveeriranenn EOR v
Support.. PORAPAIC ...
TEMP:, Col: Init............. 1°n
Rate............ °C/min. Det.RSR..°C Ij.230........ °c
CARRIER GAS.....ccoveeriniiniannes Rate. (o) . PSlveneenens mi./min. }
Pressures: Inlet...........ccceeens .,...o_:_m».....

Hydrogen.%: 2 £ 5.i....ml:/min. >=..?O.W,v..r......:_h\.:_:.
DETECTOR m.O.......::.:...._..O.:...:........m.._._u..f.?.,.u.,......:.:.

GCAVENELT...cuverneereeesressns Rate.........cocoeeeeenconsee.P0Ol/MIN.
SONS..eurerrnrennssrssrrenrares ReC.Range.....c..coovvimivemeaniennes mv.
| SAMPLE.. JIS..... BULB=B....cc........ size. 2::D.08,..
Solvent.....ccoceiiininieniniianes (311741 | J U OIS
}
[ =
L L B T

11:35:81
ANCUNT
1.176
8.239
8.0608
5-110

1
2R

JUN/19/81
CAL®

PY

vy

¥B
6366

ARER TYPE
1228

666
4480

k)
8.22

a.39

3.47
MUL FACTOR= 1.0008E+88

TOTAL ARE#

RUN 2
ESTD



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmen ,» Location Tpgco » Job No. 230 16,02.5|
BaxgRrsFiELd & A

Injection Date &- - gt , Time ;2:i2: <5~ , Instrument ID“’;“_—,%:;’N

Recorder/Printout Reference No. 2 » Recorder ID up=z90A :
Purpose of Run __Q, ~-C . sypencapeany Amacysaic
Sample Description ;. — Py el

6C CONDITIONS j
Amount Injected 2.0mv__, Inj. Port or Sample Loop Used 2.0my Loop

Detector Used: FID X , ECD » FPD ___, TCD ___ (Current )
Detector Attenuation 9 , Amplifier or Range jp—\

Column: Liquid Phase , , S01lid Phase En@aeers Q »
Length ¢’  ,0.0. ‘Y& , 1.0. , Material _s.S.

Temperature: Injector /%0 °C., Oven /50 °C, Detector _3__;'__9__‘_)_':_. -
Temperature Program _ I soT HERMBL.

SAMPLE RUN
Sampling Method _ GRAR . S00 mvL__£8. BoLe

RT Area Peak Height Amount (ppm Component
A /& al /of S,
S, e , -
» r"\' ,‘l Sy I ) =
Name of Operator M.D.oaiPg , Date §-| 19 &
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Operator..M.: .V...Pwm_ [ £ S pate.... o= 327 Lo

ol UTP

(115 ante B Rerest

Column Now....coonrnnenncs Length....... ‘. Dia Mgt
Qom:_._m::....................:........_..ao:n: ............................ [
Support PORBLAK. Qcerrscverenrne Mesh."/%@.....

TEMP: Col: Init.....l- @ °¢ Finall. @.......°C
Rate...........- oc/min. Det.2SR..°C .. \R0..... °c

CARRIER GAS.... 5% e Rate.(2 RS ... mis/min.
Pressures: Infet.................. peaens Outiet........oocvierinneeennes
Hydrogen. %% &5,.....ml. /min. pir a Q. Pt il /min.

DETECTOR m.o.......;......Ho.........“......«._.c.4.75”...._. ......
SCAVENEET .....coremsrrrmrsanees RALE.....oerr sesereresenneer /MR
GONS...iuinecncnsrersnsnasssasns REC.RANEE....covvnnerermmisrarannsnss mv.

SAMPLE JAV ST BULB =B e size A. O d,...
SOIVERE.....cvviiencniirnecraennes CONCN..ceuvnivvnerrsneransrsrasnnasses

[

ANOUNT
1.178
8.244
2.0880
@.pes

12:17:55
5-112

2R

JUN/19/81
1

Py
ve
PB
88

688
665
6319

AREA TYPE CALS
3734

icze

32
ML FACTOR= 1.RAGOE+E0

TOTAL ARES:

RUN #



GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client cmenA » Location Tpgeo » Job No. 20 1602.]]
BAKERSFIELY . A

Injection Date ¢~ -g&{ , Time Jr:2.1+2 , Instrument 10 YR
Recorder/Printout Reference No. o2 » Recorder ID nupaz9em
Purpose of Run _ @, - C ., Hvbencapean AnaLyais

Sample Description __ . .o- .- -A

GC CONDITIONS )
Amount Injected _2.0mv , Inj. Port or Sample Loop Used 2.0my Loop

Detector Used: FID X , ECD __, FPD ___, TCD ___ (Current )
Detector Attenuation y » Amplifier or Range _jp—\\

Column: Liquid Phase ,» S0lid Phase En@aeaxs Q s
Length ¢’ , 0.0. _Y& 1.0 , Material s.S.

Temperature: Injector /%0 °C., Oven /570 0 , Detector 25 © Oc
Temperature Program _ T soT HERAMAL :

SAMPLE RUN
Sampling Method _ ©RAB . S0 L 5. RoLR

RT Area Peak Height Amount (ppm) Component
P ;\‘7"‘?";] e S~
St Stie (% 2z
Name of Operator _M.D.onibg » Date §-| 19 %)

5-113




A‘V“'( 24,04[;

g0 ‘747”!"’34 Mken 2%'F

Operator..f\. D« SHIES.......Date... 7). E

Column NO....coreeeennereces tength...Galo...e.. c_m.....\n...... ..........
Coating.....c.coecrseiirinn treresnesend CONCR4c.eennenns
m:vvoz..ﬂgﬁo?_%!ﬁ ..................... Mesho/ga.....

TEMP:: Col: Mnit.......Ns @oeevnns °¢  Final)>9.......°C
Raté............ oc/min. Det.2G2..°C Inj..lAL.....%C

CARRIER GAS...HSvr.erviiernne Rate.(cL1REf....ooenn- ml:/min.
Pressures: Infet:......c..oeivneeccansd Outlet...... rrevennasrnnrenares
Hydrogen't.2. R ...ml./min. * Alr. k.8 R5.L.....ml./min.

DETECTOR E.Co.coevvemneenns T.Coerres e FADNEXALT
SCAVENEEN....cveesrersnranes R sveeenennsaesne ML /WD,
GBS uerernreactesnassornonns Rec.Range.......ccccevvvenns veeraaes .

SAMPLE..)%.Q0...... BULR.=TX......cceen Size. A RN,
Solvent.......ccoeeimeniieneieenninas ConcM..cevvencennennne eeereeeraeranan

i

14:26:42

33 JUN/13/81
NO CALIB PEAKS FOUND

AREAZ

RUN §

AREA%
21.6568
73.348

ARZHT
3.854
8.112

PY
ww

AREA TYPE

1489
5896

RT
3.a2
8.46

5565

MUL FACTOR= 1.99GAE+80

TOTAL AREA
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GAS CHROMATOGRAPH OPERATING CONDITIONS AND FIELD LOG

Client _pamay » Location Trgcon , Job No. _7p G09S
RAKERSFIEN, A

: . . ) A2 Beh)
Injection Date 4 -y -<; , Time [+ 2908y, Instrument ID\:~_.,-'“~‘,’I;C°’N
Recorder/Printout Reference No. ZF __5 Recorder ID b -:4qeia
Purpose of Run _ 3, - C.. wypseowpoap: ana vols
Sample Description i~ Ty -0

GC CONDITIONS ~
Amount Injected _2.2~v. , Inj. Port or Sample Loop Used 2.Teri, tcop

Detector Used: FID X , ECD __, FPD ___, TCD ___ (Current )
Detector Attenuation 9 , Amplifier or Range in—it

Column: Liquid Phase , Solid Phase Y-capa.. 7 ,
Length fg" , 0.D. L=’ I.D. , Material N

Temperature: Injector /¢ OC, Oven /7o oc, Detector <™= QL_,

Temperature Program __ co-— . crinna.

SAMPLE RUN

Sampling Method __ SS=l - S59C e 2.5, 200
RT Area Peak Height Amount (ppa) Component
v 22, 1107 e ~,
. ;Z 35; i\.‘ A .
VL 2529 / ] . e
Name of Operator \.O. . pe¢ , Date 3§ -j 19 &

5-115




.
d,:

Fyten 250
Bee|

PR Sample 8

Operator.. I\ D..C18S ... pate. = 1=l ..o

Column NO......oomeereens Length...&7.......... Dia. Y e
Qommsm:.:.:.............:...:...:....ao:o: ...........................
w%uo:.mgw..wm?m?.@.....................gom_,.wm.mn..m..

TEMP: Col:  Inlt.....ccceucne. 15.2...5C  Final.k R........ c
Rate............ oc/min. DetdASR...°C Inl..42L.....°C

CARRIER GAS..Hd&m.ccocnnnns PO A el X B N mi:/min.
Pressures: _:_mn...u..: \ ...... .M&MMvr ....... 3.\35
Hydrogen. 0. ot mi:/min. - Airwebal......mLEHTR.

cﬂmﬁoﬂ mww .......... T.Curerr e W 2 1o s 7S [ Ao L
Scadvenger ml./min.
GOMS..ccereeeeeeeeereerereeess - RECRANGRE. et mv.

SAMPLE... 1$:0.5.....BoL8~ 8B ... Size. 2. 0w
SOIVENE. ... ceeeeieeeceeaeeeereerer e CONCML i -

e e

14:39:99

JUN/19/81

34
HO CALIB PEAKS FOUND

RUN 4

RREAZ
26.468
7.955
£3.385

ARZHT
B.244
8. 8656
8.978

PY
ve
P8

AREA TYPE
1181
33
2729

) QD
N - M
o N
E S
<&

4161
= |.6046E+00

TOTAL AREA=
MUL FACTOR:

5-116



GAS CHROMATG. APH OPERATING CONDITIONS AND FIELD LOG

Client _emeA » Location _T1peco , Job No. 207.029)
BALKERSEIELD, ¢

Injection Date .. 5-~' , Time
Recorder/Printout Reference No.
Purpose of Run _caL,R2eTiow

, Instrument ID \'f‘zgf'@
L , Recorder ID _HPIIYOh

<

Sample Description ScoTr MutTizemanPowWEA T

—MUNTURE  m-peeasing £ \NYs

GC CONDITIONS

Amount Injected 2.0 g\ » Inj. Port or Sample Loop Used 2.0m( Loop
Detector Used: FID x , ECD » FPD » TCD __ (Current )

Detector Attenuation Y , Amplifier or Range :o"“
Column: Liquid Phase ,» Solid Phase_Pry apa Q ’
Length _ G7 , 0.D. _ Y’ , LD. , Material SsS.
Temperature: Injector /20 °C-, Oven ) SD °c., Detector _24¢2 Oc_
Temperature Program _ zenrtusRmal

SAMPLE RUN
Sampling Method _pyec. & (L onP

RT Area Peak Height Amount (’PNX Component
5 YA . \1.0 C, '
-~ ZrEoil \0.2 c,
";§ ’:'\ | - ‘:1 (oitd C.S
R b 10.¥ Cy
Loiy A 0.\ C e
’:""/ "1 j’);‘ ‘00\ Cb
Name of Operator pq.0. C.H/P< , Date G-y 19&/
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C,— (} raql

Operator... M- ). 0.1 106......Date. o=\ X=F L.
Column No..cveneeennne.. Length....Ca/........Dla..., /g e

Qomzzm.......:....:......:.:......:...oo:o?.:.:......«.r.m. ..........
m:upo;.w.ﬂﬂ..?m?.pﬁ.@ ..................... z_ams..:\w.o. .....
TEMP: 1 Col:  Init......ocovuenrnnn l-0.°c Final...l 7 R....°C

DETECTOR E.C........ceeee... TG e

Scavenger

SeNS...icciiiniiinirnieierannas
SAMPLE. -8\ FE2. ... HaRY-

Solvent......c.coceeenriiiiinnnnn.

1.45

3.¢8

4.25
ST

16:42:11

JUNs19/81

2

RUN 4

$SBSYEER
ﬁAﬁpﬁ.oABegs
LAY CO o =t P Y
— ol O
N0 Y PMUD
CRRIZIU
Wﬂ_aal ~ NN
CETORRPDD
> 00 000
[l Y =g =]
DD TN
KD\
AHQ..OJQ.-.O%SS
Pkt Ak AN o
AD =t vt D O3 ID TN

346328

MUL FACTOR= 1.088AE+00

TOTAL ARER
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GAS CHROMAT(...APH OPERATING CONDITIONS AND FIELD LOG

Client cmep , Location Tosco » Job No. 074,02 .91
BAKERSFIELH, CA

Injection Date /. - =—' , Time = .72 , Instrument ID VARWAN

2300

Recorder/Printout Reference No. & » Recorder ID w2290

-

Purpose of Run =G Y DADC AR RN Acraday 1S

Sample Description Rt Ryt R~

GC CONDITIONS _
Amount Injected 2.D aQ » Inj. Port or Sample Loop Used 2,0a8 LpoP

Detector Used: FID x , ECD __, FPD , TCD (Current )
Detector Attenuation 4 , Amplifier or Range Yy =i
Column: Liquid Phase , Solid Phase \ ,
Length [ , 0.D. Y , 1.D. , Material S.S.

Temperature: Injector /20 °¢, Oven /5D °_Ca, Detector 250 ‘e
Temperature Program T SDTHEAMAL

SAMPLE RUN
Sampling Method _ QepaR - PO ML s.8. Rl

RT | Area Peak Height Amount (pp(v)\ Component
':‘3 o Y ‘?'5’ o
.+ 2-3 ¢ : c N
e -, 2 2.7 o
Name of Operator ™M\ . C.ritPS , Date 9.; 19%'!

o-119




FAPLT
Aok

Jo§s~ StmBLe K S

30 PSL

ATOALYSIG

Operator...M,D.... Snaes....... pate... o=l ...
Column NO...ccveeeeenrnns Length...tal o oeee c_m..._\m«:‘.. ...........
Coating.......coeceenerisannns heverearanees CONCMGt cerneenresseranntassanss
Support... PR LEK. (oo Mesh. &%/ %9 ..
TEMP: Col: Init...cocoenncnns | "Q.°c Final }-Db....°C
Rate............ oC/min. Det.25R...°C Inj..ARR...... °c
CARRIER GAS...ttSm oeniniees Rate.. (el S mi:/min.
Pressures: Inlet............... verenennsQUHE e
Hydrogen. Y05 ...l /min. Air. 4 9.2 &%.....mi/min.
DETECTOR m.o.................q.n.....,..........._u...c..».iy..;.. .........
SCAVERERN...ceerrenrvneeenses ...Rate.......... roresneamnesnes mi./min
GENS.. ceeneerruissnnesssrasrnns ReC.RANEE..cccccrnnnirmmnrsienianens mv.
sAMPLE..J¥3........ BULB—AX............. Stlze 2.0Mk-.... |
Solvent......cccooeeerninneiininens CONCN...curireeerenrerenresanennas

33 oF

17:14:88

JuN/19-,81

3
NO CALIB PEAKS FOUND

RUN #

AREA%
13.240
72.648
13.512

m1.94
TEER
o .
TH® XD
Lt
g
>~
-
& Oh o
E‘.sm
s W W
L D
mn
oD
W -]
a

11515

MUL FACTOR= 1 0@QSE+60

TOTAL AREA=
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GAS CHROMATG...APH OPERATING CONDITIONS AND FIELD LOG

Client cmea ,» Location Tpsco » Job No. 207L.02.9)
BAKERSFIELH, CA

Injection Date ‘.- -~ , Yime ~- 7.+ ~ , Instrument ID VARVAN

3300
Recorder/Printout Reference No. =~ » Recorder ID npz339p

Purpose of Run C,=Cy e DADC AR RN A Ay S 1S ,

Sample Description e Rt =

GC CONDITIONS

Amount Injected 2.D aQ » Inj. Port or Sample Loop Used 2.008 LpoP
Detector Used: FID X , ECD __, FPD __, TCD __ (Current )
Detector Attenuation u. ,» Amplifier or Range gy
Column: Liquid Phase , Solid Phase Engﬁgﬁ\s Q .
Length L, 0.0 Ye , 1.D. , Material S.S.

Temperature: Injector /20 °<‘—', Oven /S50 °9, Detector 260 O
Temperature Program T SDTHEAMAL

SAMPLE RUN
Sampling Method __ Q. papr  SPDO ML s.5. BuLD

RT Area Peak Height Amount (PPN)‘ Component
vz ,"-—“V‘T' Zo < )
.2 R& < 7

N

N
Y
{

Name of Operator M\ D. Q.,\-;\PS , Date 9. 19%!
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229

Huaf

l‘% ;t’q,[P B Sa“”/O Zw a/_.

oumqﬁo_‘.g..ﬂ?P.?whm:....:Umg..... S QA
Columnin No.....c.ovevemnnns Length... &/ ...... Dia.. Vg
nomgsm.:.....:.:...::.................oo=o= ............................
Support.. PORAPAM. R Mesh.......cooreree-
TEMBE: Col: Init..cceecenennend | ©.°C Final..).Q...°C
Rate.....cocenr °c/min. Det.ASD..°C ... 120....°C
CARRIER GAS...H-Ge ... Rate.(e. S bovenrrnnn s/ min.
Pressures: Inlet............c...... 1...9_:& ...........................
Hydrogen. Y= 8.0 ...mk /min. ».qb.o.ww...c .
DETECTOR EC....cccovnnvnee T.Cuirrenrerennnns FAD.Me
SCAVENEET....eeeerreeeresreenons RALE......o.veueeeresnnenee M/ mINL
SBMS...ivnreterecasniarerranns ReC.RANEE......uivrenirirnnaersinnes mv.
SAMPLE..JLSD....... R0 LR =B . Size A QM.
SOIVENt.....eereeerriirieeniens CONCN...enieereeiceeesciaveananesens
i
£ 17
ﬁg‘—\(\-\/\—\ T . 1 1
<
=
-
(2] 1u
= .
¥

ATT 2¢
LIST

4 JUN/19/81  17:26:12
HO CALIB PEAKS FOLND

RN &
AREAZ

AREAX
7.693

96.126
6.176

AR/HT
9.144
8.186

AREA TYPE
PY @.85@
v8
PB

764
8548
613

R
8.23
6.47
3.96

9923
= 1. BB9GE+08

TOTAL AREA=
WL FACTOR

5-122



GAS CHROMATL. APH OPERATING CONDITIONS AND FIELD LOG

Client - ..= . , Location o - , Job No. zZz—_-~2.-:
N N Y A WS

. . X . , VAR, e
Injection Date ~._=-- |, Time -~ 12 ;% , Instrument ID ﬁ-”{?f‘
Recorder/Printout Reference No. i » Recorder ID ppz=s-a
Purpose of Run  ~ a0, .00 = S
Sample Description e NN LA

Al R T i mPed & e T N

GC CONDITIONS _
Amount Injected 7~ . » Inj. Port or Sample Loop Used .o -~ mnd
Detector Used: FID ~ , ECD , FPD , TCD (Current )
Detector Attenuation — , Amplifier or Range s =il
Column: Liquid Phase , S0lid Phase VY~ mpm o ™
Length e , 0.D. et 1.D. , Material =.:.
Temperature: Injector /232 °C-, Oven , ¢ °-:,, Detector 2 o °<:M
Temperature Program  —.., —~_.=/ ..,
SAMPLE RUN
Sampling Method p. .o & + neD
a7 ' . ‘
RT 'T/Area Peak Height Amount (”P o) Component
, Lo

PAle EPIEAY 1. O o

T AU VoL o

e R.2227 [C.o Y

(T e T g (oe Ty
o Ve DT Kot Z
‘/ " 103272:}. 5\':' &:":
Name of Operator _,.;, ~ .~y e , Date _S.; 19 -/

5-123




Operator LY. LIES. ... Date...Ce= & ...

Column No................... Length..... (e . Dia.... %" ........
Coating.......ccccvnnrvirmntonnninnnns oo:o:?,z......:ﬁm ..........
Support.. Vaﬁ.)..v?rﬂ R Mesh™Yaob......

TEMP: Col: Init............ {. R...°C Final..2.@...%
Rate............ °C/min. Det.25¢..°C j...L20.. °C

CARRIER GAS...i{%im.ccecmnne. Rate..la%.f:S.4.........ml./min,
Pressures: fInlet................e... «..0utlet....... .

Hydrogen. {4 5 4...ml. /min. >.q..rm,.m.m.w::.a_h\:...m.w.
DETECTOR E.C................T.C. veeenen LD LS

3, 3.8

LIST: ZERD =

Scavenger.........ooueeeveennan. Rate.......... poseresnrernenee mi./min.
111 1- TR Rec.Range........c...cooeeerecernnn. mv, '
 SAMPLE. GAL2E L. oDl Size. 2.0 (i
Solvent........ccoevvievvininnnnn, CONCN....evriinie e,
e o
1... ]
]

—
29

sTop

16:21:18

JUN-/19-81

RUN #

&N G S

LD T O iy

A= O OJ0S

Ll Rl o]

.

= U S in

T nwe %e

Wﬂ.ﬁ. e MITN

CTOROEDDO®

a2 00 00 00 D00

O >0 wuv.

£

49

L1 Oy vt

0 v A0 00D WD

@€ OO ¢ L0 gy
— Ol WO,
N—= 00
2474&2

243290
= |.¢908E+89

TOTAL AREA=
MUL FACTOR:
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GAS CHROMATGu..APH OPERATING CONDITIONS AND FIELD LOG

Client cmgea » Location Tposco » Job No. 207,02.9)
BAKERSFIELN, CA

VAR 1A N

Do
=t

Injection Date 4-:%-¥:! , Time ;v»:;5.~> , Instrument ID

Recorder/Printout Reference No. Z, s Recorder 1D npz239p
Purpose of Run _ g -, wwoADcARRM) Ameoysis

Sample Description _ Do~ R R="=

GC CONDITIONS

Amount Injected 2.D aQ » Inj. Port or Sample Loop Used 2,008 Lpop
Detector Used: FID x , ECD ___, FPD __, TCD __ (Current )

Detector Attenuation 4. , Amplifier or Range Y=t
Column: Liquid Phase » Solid Phase PprabPanc B
Length __ (' , 0.D. Y , 1.D. , Material S.C.

Temperature: Injector /20 OC-, Oven +SD °Ca, Detector 260 OC |-
Temperature Program LT SDTHERAMAL,

SAMPLE RUN
Sampling Method __ P & AN,

Amount (ppph

RT Area Peak Height Component
“ i R A >
C “Clo [F Cz
Name of Operator ™M\ D. Q_\-;\PS , Date 9y 19%)
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‘;Z£4w
gj"?

Al g

Column No.
Coating :
Support. PIRBLAK. Q..o Mesh2/¢0....
TEMP: Col: Iit......ccereeee. .7 2.° Final.l. Q... °c
Rate............ oC/min. DetdSD....°C In...120....°C
CARRIER GAS... W&, Rate/al) & Joens ~ml./min.
Pressures: Inlet.........c.coeeenniennd Outlet........cooeivnnirnnnnnnns
Hydrogen 525 1.....mi: /min. m__,..rﬂ..m.w.w.....3_.\35.
DETECTOR E.CuvvvvvvvvernenTeCurr e FLD R ERIN
SCAVENEET.....coveeveererrivennns Rate.......c.ecorvererneennies ml./min.
o121 | 1 SO ReC.RANEE....ccevvniininnienannen mv.
SAMPLE. BLANWK, .. BULR =8B . ... size. AP ML,
%ﬂ?ﬂ»..;&.-#::.oosnz ..................................
1
I 1

18:19:32

JUNs19/81

2

RUN &

3.480
.307

AMGUNT
1

CALS
3R

AREA TYPE
Py
ye

1728
6876

B2
.75

ESTD

7884

MUL FACTOR= 1.5@88E+96

TOTAL AREA=
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GAS CHROMATGu:.APH OPERATING CONDITIONS AND FIELD LOG

Client cmenp _» Location 71psco » Job No. 207.4,02.9)
CAKERSFIELN, LA

Injection Date 4L-5i-<; , Time (v ez Instrument ID VARIAN

- ; L 9 ?‘jl‘hfx

Recorder/Printout Reference_ No. o2 s Recorder ID w9390
Purpose of Run _ ¢, =C, wuDADCARRMI Amaeywsis

Sample Description = .- Rl R~

GC CONDITIONS _
Amount Injected 2.0 anQ » Inj. Port or Sample Loop Used 2,008 Lpop

Detector Used: FID x , ECD __, FPD __, TCD ___ (Current )
Detector Attenuation 4 , Amplifier or Range Yo =i
Column: Liquid Phase » Solid Phase |° \& ’
Length (! , 0.D. Y , 1.D. , Material S.S.
Temperature: Injector /20 °C-, Oven /S0 OC«, Detector 250 Oc
Temperature Program TSDTHEAMAL, B

SAMPLE RUN

Sampling Method P2 A,

RT Area Peak Height Amount (PP‘V)‘ Component
’ 2?.. } - f’/ i' 3 :" -
Name of Operator ™M\ . Q.\-;\PS , Date 9 19¢!
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?“rlﬂ A Hmkéye(ﬂ

Operator.. ). D. e i ... Date... =)t =& ...........
| cotumn No Length...&.........Dia... g
Coating ConChNucecereenicvavesrenne.
Support.. —vo.ﬂ.?v}x.:.nw ..................... _smm__vnY».Q
TEMP: Col: Init.................. \.©.°C Final.l @....5C
Rate............ °C/min. DetR &P..°C In... 1A% . °C
CARRIER GAS...HSm....cuceene. Rate.fef).ps. 5o sml:/min.
Pressures: Inlet...,....ccccoeviranenesd ...Outlet......c.cu.........
Hydrogen \t1), ESLmi: i, >=¢J Psde. ::.__.\__:5
DETECTOR E.C... ...T.C... FLDMLRLOTY
Scavenger............coeurunne xmwm renereserenness. ML/ mMiN.
SeNS..ceueeerenireearreesanens Rec.Range.............ccvuvuennnnnn. mv.
SAMPLE. Aws...... . BLLB= ... Size. R0 .......
Selvent. TYME . J.ZEI}...Concn....oooovinii,
i
1 b
o4 !

18:31:42

JUN/19/81

3
NO CALIB PEAKS FOUND

RUN %

AREAX
199 6ea

AREA TYPE  AR/HT
PB #.852

1441

AREAX
RT
3.22

1441

HUL FACTOR= 1.5996E+68

TOTAL AREA=
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5.9 RADIOMETRIC ANALYSIS RESULTS

5-129



SAFETY SPECIALISTS, Inc.
3194 De La Cruz Blvd., Suite 15 « Santa Clara, California 95050 « Telephone (408) 988-1111

ASSAY REPORT

Acurex Corporation Date: December 28, 1981
485 Clyde Avenue
Attn: Ms. Linda Bohannon, M/S 0-1212 Date Samples Received: Jl/11/81

Mountain View, California 94042
Customer Order No. RB59185A, Rel. 20

Activity*
- Gross Beta Gross Gamma
SSI No. Client Description pCi/Filter pCi/Filter
81388A #1, A81-07-011-038, TOSCO 2 Filter 60.6 + 7.8 < 143
B #2, A81-07-011-545, TOSCO 1 Filter 75.0 £ 11.3 < 143
C #3, A81-07-011-571, TOSCO Filter 99.6 + 13.6 < 142
Blank
Gross Alpha
SSI No. Client Description pCi/liter
81388A. No. 1, A81-07-011-38, TOSCO 2 Filter 15 £ 12
B ' No. 2, A81-07-011-545, TOSCO 1 Filter <18
c No. 3, A81-07-011-571, TOSCO Filter < 19
Blank . -

! .
Y //k@k
Lz [ Inuce ///

4
ARl L

Analyst: Fariba Danesh Approved: %, C. NobTle, Director
Safety & Health Services Division

*The * values are the two sigma Poisson standard deviation of the counting
error.
The < values are equal to or less than three sigma of the counting error.
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GENETICS ASSAY NOS. 6153-6156
LBI SAFETY NOS. 7535-7538

MUTAGENICITY EVALUATION OF
~— XAD RESIN EXTRACTS
N THE
EPA LEVEL 1 -
AMES SALMONELLA/MICROSOME
PLATE TES

FINAL REPORT

SUBMITTED TO:
ACUREX CORPORATION

485 CLYDE AVENUE
MOUNTAIN VIEW, CALIFORNIA 94042

SUBMITTED BY:

LITTON BIONETICS, INC.
5516 NICHOLSON LANE
KENSINGTON, MARYLAND 20895
LBI PROJECT NO. 22064

REPORT DATE: MARCH 1982
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PREFACE

This assay conforms to the standard EPA Level 1 procedure for the
Ames Salmonella/microsome mutagenesis assay as described in "IERL-RTP Proce-
dures Manual: Level 1 Environmental Assessment Biological Tests"l. The
data were evaluated and formatted as recommended in "Level 1 Biological
Testing Assessment and Data Formatting"2. -

The Ames Salmonella/microsome mutagenesis assay has been shown to be
a sensitive method for detecting mutagenic activity for a variety of chemi-
cals representing various chemical classes®. This assay is one of several
recommended by EPA to identify, categorize and rank the pollutant potential
of influent and effluent streams from industrial and energy-producing pro-
cesses. This assay has been well validated with a wide range of positive
and negative control chemicals and complex environmental samples.

A1l procedures and documents pertaining to the receipt, storage,
preparation, testing and evaluation of the test material shall conform to.—
Litton Bionetics, Inc. standard operating procedures, the U.S. Food and
Drug Administration's Good Laboratory Practices Regulations of 1979¢ and
the proposed U.S. Environmental Protection Agency's Good Laboratory
Practice Guidelines®’®, Deviations from standard procedure shall be
fully documented and noted in the report.

A1l test and control results in this report are supported by fully
documented raw data which are permanently maintained in the files of the
Department of Molecular Toxicq]ogy or in the archives of Litton Bionetics,
Inc., 5516 Nicholson Lane, Kensington, Maryland 20895. Copies of raw
data will be supplied to the sponsor upon request.
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I.  SUMMARY

Four resin extract samples supplied by Acurex Corporation were tested
and evaluated for their mutagenic activities in the EPA Level 1 Ames
Salmonella/microsome mutagenesis assay. The samples, supplied in methylene
chloride, were solvent exchanged to 2.0 ml of dimethylsulfoxide (DMSO)
prior to testing. The samples were jdentified as TOSCOVZ’XAD + OMC (A81-
07-011-562,559), TOSCO 1 XAD (A81-07-011-569), MOHAWK 1 XAD (A81-09-007-488)
and MOHAWK 2 XAD (A81-09-007-495).

In order to preserve the maximum quantity of test material, it was
decided to test each sample in only two strains, TA-98 and TA-100 using
a single plate per dose. Tests were conducted in ddb]icate both with
and without S9 metabolic activation mix. Even with these modifications,
it was impossible to reach the Maximum Applicable Dose (MAD) for the Ames
assay which is 5000 pg/plate. In the Mohawk 2 XAD sample no activity
was observed in the highest dose, but based on the 1imited organic content,
a Non Detectable classification could not be assigned. The sample was
ranked as having undetermined mutagenicity, but moderate or Tess. The
TOSCO 2 XAD sample was the most mutagenic with a Minimum Effective Concen-
tration (MEC) of 30 pg/plate, placing the sample in the high mutagenicity
category. Mohawk 1 XAD and TOSCO 1 XAD, were the next most active samples
with MEC values of 75 pg/plate (moderate mutagenicity) and 85 ug/plate
(moderate mutagenicity), respectively.

Insufficient quantities of test material prevented standard Level 1
Ames testing of the four samp]es. While three of the samplies were found
to be mutagenic and were ranked by EPA Level 1 evaluation criteria the
MEC of those samples should be viewed with some caution. Adeguate retest-
ing was not possible to confirm the accuracy of the reported MEC values.

Submitted by: Reviewed by:
tody Director

J. Brusick, ;ﬁ\.ﬁ. a

%wua; Ratenotd ¢)1)82

nthia Rabenold, B.S. Date Dav

Submammalian Genetics, Director,

Department of Molecular Department of Molecular
Toxicology Toxicology
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I1. OBJECTIVE

The objective of this study was to determine and rank the genetic
activity of four XAD resin extract samples in the EPA Level 1 Ames Sal-
monella mutagenesis assay with and without the addition of mammalian
metabolic activation preparations. The samples were so]ven@ exchanged
into dimethylsulfoxide (DMSO) before Ames testing was initiated. The
genetic activity of each sample was measured in these assays by its
ability to revert the Salmonella indicator strains from histidine
dependence to histidine independence. The degree of genetic activity of
a sample was reflected in the number of revertants that were observed on
the histidine-free medium. Stéhdard EPA tevel 1 mutagenicity evaluation
criteria for the Ames mutagenesis assay were used to rank the mutagenic
potential of each test material.
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III. TEST MATERIAL

A. Description

Four samples were supplied by Acurex Corporation, Mountain View,
California. The samples were assigned LBI safety numbers and LBI assay
numbers upon receipt. The Acurex code numbers,'samp1e idéﬁtification,

LBI safety numbers and LBI assay numbers are identified below. All labora-
tory documentation used the LBI assay number to identify samples.

The four test materials were received as clear, yellow solutions of
organic material in methylene chloride except for the TOSCO 1 XAD sample.
That sample was an amber-colored, clear solution with a few suspended
particles. The quantity of organic material in each sample, as determined
by Acurex Corporation, is identified below. No information on sampling
parameters (such as the equivalent volume of stack gas represented by
the sample) was provided.

Sample Quantity = LBI LBI
Acurex Corp. Code Identification (mg organic) Safety No. Assay No.
A81-07-011-562, 558 TOSCO 2 XAD + OMC 12 7537 6153
A81-07-011-569 TOSCb 1 XAD 17 7538 6154
A81-09-007-488 MOHAWK 1 XAD 6 7535 6155
A81-09-007-495 MOHAWK 2 XAD 4 7536 6156
B. Handling and Preparation

The test materials were received at LBI on February 8, 1982. The
samples were shipped in small, clear-glass vials sealed with crimp-top
aluminum caps with rubber liners. The samples were received intact and
were stored at +4°C in the dark until processed.

EB 5-137
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Pretest sample preparation consisted of solvent exchanging the samples
into dimethysulfoxide (DMSO). The samples were transferred with methylene
chloride rinses into graduated conical tubes. The methyl chloride was
gradually evaporated (50°C under a stream of nitrogen) and DMSO was
sequentially added. The samples were brought to volume in 2.0 ml of
DMSO. The samples were transferred to glass vials and sea[gd with teflon-
coated rubber rounds. The solvent exchanged samples were stored at
+4°C in the dark.
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Iv. MATERIALS

A. Indicator Microorganisms

The Saimonella typhimurium strains used in this assay were obtained
from Dr. Bruce Ames, University of California at Berkeley?-12, The following

four strains were used.

Strain Gene Additional Mutations Mutation Type
Designation Affected Repair LPS R Factor Detected
TA-1535 his G AurB rfa - Base-pair
substitution
TA-1537 his C A ur B rfa - Frameshift
TA-98 his D AuwrB rfa  pkMIOl Frameshift
TA-100 his G AurB rfa pKM101 Base-pair
' substitution

A1l the above strains have, in addition to the mutation in the histi-
dine operon, mutation (rfa-) that leads to defective lipopolysaccharide coat,
a deletion that covers genes involved in the synthesis of vitamin biotin
(bio-) and in the repair of ultraviolet (uv) - induced DNA damage (uvrB-).
The rfa- mutation makes the strains more permeable to many large molecules.
The uvrB- mutation decreases repair of some types of chemically or physi-
cally damaged DNA and thereby enhances the strain's sensitivity to some
mutagenic agents. The resistant transfer factor plasmid (R factor) pKM1Ol
in TA-98 and TA-100 is believed to cause an increase in error-prone DNA
repair that leads to many more mutations for a given dose of most mutagens!?
In addition, plasmid pKM101l confers resistance to the antibiotic ampi-
cillin, which is a convenient marker to detect the presence of plasmid
in the cells.

A1l indicator strains were kept at 4°C on minimal medium plates sup-

plemented with a trace of biotin and an excess of histidine. In addition,
the plates with plasmid-carrying strains contained ampicillin (25 pg/ml) to

5-139
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ensure stable maintenance of plasmid pkM10l. New stock culture plates
were made as often as necessary from the frozen master cultures or from
single colony reisolates that were checked for their genotypic charac-
teristics (his, rfa, uvrB, and bio) and for the presence of plasmid.

For each experiment, an inoculum from the stock culture plates was grown
overnight at 37°C in nutrient broth (Oxoid CM67) and used.

B. Media

The bacterial strains were cultured in Oxoid Media #2 (Nutrient Broth).
The selective medium was Vogen Bonner Medium E with 2 percent glucosel3,
The overlay agar consisted of 0.6 percent purified agar with 0.05 mM
histidine, 0.05 mM biotin and 0.1M NaCl according to the methods of Ames

et all2,
C. Activation System
1. S9 Homogenate

A 9,000 x g supernatant prepared from Sprague-Dawley adult male rat
Tiver induced by Aroclor 1254 (Ames et al.!2) was purchased commercially
and used in these assays.

2. SS9 Mix

$9 mix used in these assays consisted of the following components:

Concentration per Milliliter

Components S9 Mix
NADP (sodium salt) 4 umoles
D-glucose-6-phosphate S5 umoles
MgCl, 8 umoles
KCl 33 umoles
Sodium phosphate buffer

pH 7.4 100 pmoles
Organ homogenate from rat

Tiver (S9 fraction) 100 pliters
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V. EXPERIMENTAL DESIGN

A. Dosage Selection

Test strategy and dose selection depend upon sample type and sample
availability. The Level 1 manual! recommends solids to be initially ]
tested at the maximum applicable dose (MAD) of 5_mg per p1;£e and at lower
concentrations of 2.5, 1, 0.5, 0.1 and 0.05 mg per plate. Liquids are
tested initjally at the MAD of 200 ul per plate, and at lower concentra-
tions of 100, 50 and 10 pl per plate. Samples are retested over a narrower
range of concentrations with strains showing positive results initially.

Alternate doses are employed if sample size is limiting or at the direction
of the sponsor.

Because sample size was 1imiting, a preliminary test was performed
with strain TA-98, both with and without S9 metabolic activation, at 10 il
per plate for each sample. Doses selected for the second trial with each
sample were either 1, 5, 10 and 50 p1 per plate for TOSCO 2 XAD + OMC or
1, 10, 25 and 50 pul per plate for the other three samples. The third -

trial used 50 pl per plate and, in some cases, also included 25 and 75 pl
per plate.

B. Mutagenicity Testing

The procedure used was based on the paper published by Ames et. al.!2
and was performed as follows:

1. Nonactivation Assay

To a sterile 13 x 100 mm test tube placed in a 43°C water bath the
following was added in order:

. 2.00 m1 of 0.6 percent agar containing 0.05 mM histidine
and 0.05 mM biotin.

. Aliquot of test sample to give the appropriate dose.
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0.1 ml to 0.2 ml of indicator organism(s).
0.50 m1 of 0.2M phosphate buffer, pH 7.4.

This mixture was swirled gently and then poured onto minimal agar
plates (see IV B, Media). After the top agar had set, the plates were ‘
incubated at 37°C for approximately 2 days. The number of his+ revertant
colonies growing on the plates were counted with an automatic colony
counter and recorded.

2. Activation Assay )

The activation assay was run concurrently with the nonactivation assay.
The only difference was the addition of 0.5 m1 of S9 mix (see IV C, Acti-
vation System) to the tubes in place of 0.5 ml of phosphate buffer which
was added in nonactivation assays. A1l other details were similar to
the procedure for nonactivation assays.

A detailed flow diagram for the plate incorporation assay is pro-
vided in Figure 1.

C. Control Compounds

A negative control consisting of the solvent used for the test material
was also assayed concurrently with the test material. For negative con-
trois, step 'b' of Nonactivation Assays was replaced by 0.05 m1 of the
solvent. The negative controls were employed for each indicator strain
and were performed in the absence and presence of S9 mix. The solvent
used to prepare the stock solution of the test material is given in the
Results section of this report. A1l dilutions of the test material were
made using this solvent. The amount of solvent used was equal to the
maximum volume used to give the appropriate test dose.
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AMES ASSAY [PLATE INCORPORATION METHOD]

Molten [43°C to 45°C] overlay agar
appropriately supplemented
0.01 ml to 0.2 ml Test, positive or solvent
control chemical

0.1 ml Aliquot of an_overnight culture
of bacteria [109 cells/mi]

Aliquot of 0.5 mi 0.5 mi $-8 mix [hepatic

buffer — —§-9 + S.9 —— homogenate from PCB
pretreated rat plus
necessary cofactors;

Overlay poured on selective
bottom agar medium

Plates incubated at 37°C
{for approximately 2 days

The numbers of reveriantis/plate counted

Data analyzed

Interpretation/Conclusion

Figure 1 AMES SALMONELLA/MICROSOME MUTAGENESIS ASSAY
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Specific positive control compounds known to revert each strain were
also used and assayed concurrently with the test material. The concentra-
tions and specificities of these compounds to specific strains are given in
the following table:

Concentration -
per plate  Salmonella
Assay Chemical Salvent (Hg) Strains o
Nonactivation Sodium azide Water 10.0 TA-1535, TA-100
2-Nitrofluorene Dimethyl- 10.0 TA-98 :
(NF) sulfoxide
9-aminoacridine - Ethanol 50.0 TA-1537
(9AA)
Activation 2-anthramine Dimethy1- 2.5 For all strains
(ANTH) sulfoxide
D. Recording and Presenting Data

The number of colonies on each plate were counted and recorded on
printed forms. These raw data were analyzed in a computer program and
reported on a printout. The results are presented as revertants per
plate for each indicator strain employed in the assay. The positive and
solvent controls are provided as reference points.
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VI. RESULTS

A. Interpretation

With the limited amount of each sample received, the size of each
Ames test was reduced to two strains, TA-98 and TA-100. A preliminary
range-finding trial was performed with each sampie (Trialniﬂfor each
sample) using the single dose of 10 pl/plate in strain TA-98. The results
from this single data point were used to select an appropriate dose range
for testing. This modified test strategy helped somewhat to conserve
Timited test material. Even with this step, the amount of sample was
not sufficient to produce reproducible MEC value. The MEC values calcu-

lated for this study used the best data available from each series of
tests.

The results of the assays showed that three of the four samples
were mutagenic in either one strain or both. The most mutagenic sampie
on a per-weight basis was TOSCO 2 XAD (MEC of 30 pg/p1ate§'fol1owed by
Mohawk 1 XAD (MEC of 75 pg/plate) and TOSCO 1 XAD (MEC of 85 pg/plate)
Mohawk 2 XAD was not mutagenic under the test conditions employed up to
a level of 100 pg organics per plate.

1. TOSCO 2 XAD + OMC

The primary stock of the sample was prepared at 6 pg organics per
pl DMSO. The test material was evaluated in Salmonella strains TA-98
and TA-100 both with and without S9 metabolic activation mix. The dose
range used in Trial 2 was 1, é, 10 and 50 pl per plate. The test sample
was positive in TA-98 and marginally positive in TA-100 and appeared to
be slightly more active without S9 mix. The sample was retested (Trial 3)
at 50 pl and 75 pl (TA-100 only) per plate to verify the positive effect
and because the TA-98 spontaneous background in Trial 2 was higher than
assay acceptance criteria permit (see Section VII.B.).
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The minimum effective concentration (MEC) based on this data was
5 u1 (30 pg organics) per plate with strain TA-98 without S9 metabolic
activation. The sample showed a dose response over the range of concen-
trations tested in Trial 2. Based upon the EPA Level 1 evaluation
criteria, the sample was ranked as having high (H) mutagenic activity.

2. TOSCO 1 XAD

The primary stock of the sample was prepared at 8.5 ug organics per
mi of DMSO. The initial trial at 10 pl per plate with TA-98 was positive,
both with and without S9 metabolic activation. The test material was
then evaluated in Salmonella sgrains TA-98 and TA-100 both with and without
S9 metabolic activation mix. The dose range used in Trial 2 was 5, 10,
25 and 50 ul per plate. The test sample was not mutagenic for TA-98 in
Trial 2, but showed a positive effect in Trial 3 at 50 pl per plate.
The reason for this was attributed to the high spontaneous mutant back-
ground with TA-98 in Trial 2.

The test sample was weakly mutagenic for TA-100 in Trial 2 showing
a dose-related increase in the number of revertants, but never quite
reaching the threshold for a positive response. The Trial 3 TA-100 results
were positive with activation 50 and 75 u1 per plate. The minimum effec-
tive concentration was selected from Trial 1 for TA-98 (MEC of 10 p1 per
plate; 85 ug organics) TOSCO 1 XAD was found to have moderate mutagenic
activity, but at a level closely approaching the high mutagenicity cate-
gory. The sample was ranked as having moderate (M) mutagenicity based
upon the EPA Level 1 evaluation criteria. Had sufficient sample been
available for adequate testiné, a clearer picture of the potency could
have been obtained.

3. MOHAWK 1 XAD
The test material was prepared at a stock concentration of 3 ug

organics per ml DMSO. The test material was evaluated in Salmonella
strains TA-98 and TA-100 both with and without S9 mix. The initial range-
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finding trial with TA~98 at 10 pl per plate was negative. The dose range
used in Trial 2 was 5, 10, 25 and 50 pl per plate. The material was
positive for both TA-98 and TA-100 although the solvent control values

for TA-98 were higher than normal. Activity in the presence of $9 mix

was greater than without S9 mix. This suggests the presence of promutagens
in the mixture. Strain TA-98 exhibited a dose-related increase in the
number of revertants both with and without metabolic activation. Trial 3
was conducted to confirm Trial 2 and because the TA-98 spontaneous values
from Trial 2 were higher than assay acceptance criteria permit.

The minimum effective congentration (MEC) based on this data was
25 p1 (75 pg organics) per plate with both TA-98 and TA-100 in the presence
of S9 mix (Trial 2 and Trial 3). Therefore, the Moh;wk 1 XAD sample was
ranked as having moderate (M) mutagenic activity based upon the EPA Level 1
evaluation criteria. The MEC of 75 ug per plate closely approaches the
moderate/high borderline of 50 ug per plate. Had sufficient test material
been supplied to adequately test the sample, the MEC could have been
determined with greater precision.

4. MOHAWK 2 XAD

Only 4 mg of test material was supplied for both Ames and CHO testing.
The sample was prepared in 2 ml1 DMSO giving a primary stock concentration
of 2 pug organics per pl. The initial range-finding trial was conducted
with TA-98 with and without $9 mix at 10 u! per plate. The nonactivation
trial was negative, while the activation trial just reached the threshold
for a positive response. The test material was then evaluated in Sal-
monella strains TA-98 and TA-100 both with and without $9 mix. The dose
range used in Trial 2 was 5, 10, 25 and 50 ul per plate. Both strains
appeared to be negative and no dose-related increase in mutant levels
was noted. The TA-98 solvent controls in Trial 2 were higher than assay
acceptance criteria permit. Trial 3 was conducted at 50 pl per plate to
confirm Trial 2 resporises and because of the elevated TA-98 spontaneous
mutant background level.

12
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This test material was not mutagenic in either strains TA-98 or
TA-100 under test conditions with and without S9 mix. No MEC could be
detected under the test conditions employed. The very weakly positive
result with strain TA-98 with activation at 10 pl per plate (Trial 1)
was considered to be an anomaly because it was not reproducable and because
no dose response was observed. Additional testing at highﬁf concentrations
was impossible because of the lack of sufficient test material. Since
the sample could not be tested up to the maximum applicable dose (MAD)
of 5000 ug per plate and none of the doses tested were mutagenic, the
test material could not be evaluated. The MEC, if the sample is mutagenic,
was found to be greater than 100 pg per plate. The mutagenicity of the
sample was interpreted as being undetermined, but moderate or less.

B. Tables

This report is based on the data provided in Tables 1 through 12.
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RESLLYS VEELE }

Ao NAME OR COLF CESTGAATION CF THE TEST CCPPCUNC: TOSCO 2 XAD+OMC (AB81-07~011-562,559)

Ee SCLAEMT:  NCNE

Ce TEST INTVIATICN CAVEST 03,(S/82
0. TEST CCMPLETICN DATE: 03/C€&/82
Fe §-9 LCTN: REKCBE

NCIEL CCRCENTFATIINS PRF GIVEN IN PIOROLIVEFS PER  PL2YF

RENVNEFTANTIT S FER FLATE

....... - A W W S AR e G . S R e e G e P YD D P P R A P A O W R A

TEST SPECIES TISSUE TA-€E
1 2 3

NON‘CT}V!]IGN
NEGATIVE CONTROL e e €1
NEGATIVE CONTROL c—— emm €9
PCSTVIVE CCATFOL 82 --- -—— cA8
POSITIVE CCATROLse -=-  -=-  S71
TEST CCMPCUAT

10.00 1 R, 3
ACTIVATION
NEGATIVE CONTROL A81  LIVER 72
NEGATIVE CONTROL RAT  LIVEF €1
FCESTTIVE CCATRQL +s2 RAT LIVEF 1921

PCSTTIVE CCATROLses RAT LIVER 856
TEST CCPECUNL
10.0C ut RAT LIVER 0

TA-98 2-N1ITRCFLUCRENE 1c UQIPLAIE 14-98

2-ANTHRAPINE 245 LE/FLATE
H

{
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RESULTS TABLE 2

- 8 W% Ga e T O -

Ao NAME OR CODF DESIGNATION OF THE TEST COMPCURC ™ T0SCO 2 XAD+OMC (AB1-07-011-562¢539)
Pe SOLVENT: [ONE

Ce. TFSY INITYATION DAYFS: 02715782

De YEST COMPLETICN NATF: 03719782

Fe S~9 LOTN: RFK 0RS

NOTE 2 CCNCENTRATICNS ARE GTIVFN IN MICRCLIVERS FER FLATE

REVERTANTS PFR PLATE

TESY SFECTIES TISSUE Ta-9@ T#-100
1 n 3 1 2 3
NONACTIVATICN
SNLVENT CONTRNL -——— - 104 1715
SOLVENT CPNTROL - -—— 10% 1174
POSTTIVE CCATROL#s ~-- - soe 1171
POSITIVE CONTROL s ~—- — 565 1217
TESY COMPOUND
1.00 Lt —-- ——— 152 203
5.00 utL —— ——— 22¢ 218
10.00 utL —-—— —— aaon 235
50.00 UL - - 553 37
ACTIVAYION
SOLVFNT CONTROL RAT LIVER 97 138
SOLVENT CONTRGL RATY LIVFR 10 14¢
POSTVIVF CONTROL w#s« RAT LIVER 7244 €52
POSIYIVF CONTROLass RAY LIVER Z28¢ 10951
TEST COMPOUND
1.00 uL RATY LIVER 132 12
Se00 utL fAY LIV R 144 150
10.00 (UR RAT LIVFR 199 1417
50.00 ut RAT LIVFR AQ1 261
* & LR 2]
TaA-98 2-NITPCFLUCRERY 10 UE/FLATY TA-98 2-ANTHRAMINE
TA-100 SGDIUv AZIDE 10 UGFFLAT Ta-100 2-ANTHRAKINE

SOLVFNT S0 UL/PLATF

L9 LG/ZPLATE
<8 UG/ZPLATE
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RESULTS TABLE 3

A NAME AR COCY DESIGNATION CF THE TEST COPPGUND:  TOSCO 2 XAD+OMC(ABL-07-011-5624559)
Be SOLVENTS KONF

Ce TFSY INVVTIATION DATFE<T: 03719/82

De TFST COMPLEYION DATF: p3/22782

¥o  S-9 LOTNI REKORS
NOTE:  CONCENTRATIONS APF GIVEN IN MICRFLITERS  PER  PLATE

R VERTYANTS PER PLATE

- " - - o O S N o S W A e o e A P D e S e et e O S S D e A AU P B S e A A S U e s A S >

TFSY SPFCIES TISSUE TA-98 TA-100
1 2 3 1 2 3
NONACTIVATION
SOLVENT CONTROL - - 27 161
SOLVENT CONTROL —-—— ——— 2 57
POSTITIVE CONTROL &+ --- - RS 3 132n
POSTTIVE CONTROL &% —~—- - LY. 13€7
TEST COMPOQUND .
“0.00 UL - ——— 2R2 150
715.00 utL - - - 427
ACTIVATION
SOLVENT CONTROL RAT LIVER 27 96
SOLVENT CONTROL RAT LIVER 29 113
POSTIYIVE CONTROLass RAY LIVER '1551 23217
POSTIYTIVF CONTROLsses RAT LIVER 1661 «393
TFST COMP OUND
“0.00 ut RATY tTVFR 251 206
7500 uL R T LTVFR - 304
aa ! a“en i
TA-98 2~-NITROFL HORFNF 10 UG/PLATF TA-98 2-ANTHRAMINL 245 UG/PLATE
TA-100 SODIUM AZINF 10 UC/PLATYE TA-100 2=-ANTHRAMINE 25 UG/PLATE

SOY ¥FNT 75 UL/PLATF
- INDICARTES TEST LAS NOT DNCNE
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RESULTS TABLF 14

- -

- - -

A. NAYE OR CODF N STGNATION OF THE TEST COMFOUND: TOSCOD 1 XAD (AB1-07-011-969)
Re SOLVENT? NONF
Ce TESYT INITTIATION NAYFS?  @3/05/R2
De TFST COMPLETION DATES D3/08/7A2
c. S~9 LOTH: RIKOAS
NOTES CONCEFNTRATIONS ARF GIVEN TN MTCRM.ITFRS PER  PLATE
REVERTY ANTES PER PLATE
TESTY SPECIES TISSUE TA-98B
1 2 3

NONACTIVATION
NEGATIVE CONTROL -—- ——— &7
NEGATIVE CONTROL -——- ——— 60
POSITIVF CONTROLs&e —-- -——— g8
POSITIVE CONTROLae -~-- B 971
TEST COMPOUND

10.00 UL -—- -—— 141
ACTIVAYION
NEGATIVE CONTROL RATY LIVFR 72
NEGATIVE CONTROL RAT LIVER A1
POSITIVF CONTRDLees RAT LIVFR 1921

POSITIVF CONTROLsss RAT LIVER ' RS6
TEST rOMPOUND

YA-9R 2-NITROFLUORENE 10 UG/FLATE TA-98

2-ANTHRAMINE 2.5 UG/PLATEL
i

i
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RESULTS TABLE 5

A - T o - - - - " . - - -

Ae NAME OR COD" DESTGNATION OF THC TEST COMPOUND: TOS5CO0 1 XAD (AB1-07-011-569)
Re SOLVENT: NONF

Ce TEST INITIATION DAVES: 03715742

D. TFST COMPLETION DATFS 03187 82

¢ $~9 LOYN: REKO0RS

NOTE® CONCENTRATIONS ARE GIVEN TN MICROLIVERS PER PLATE

REVERTANTS PER PLATE

TEST SPFCIES TTISSUE  TA-98 TA-100
1 2 3 1 2 3

NONACTIVATION
SOLVENT CONTROL ——— - 104 175
SOLVENT CONTROL -—- -—- 105 174
POSITIVE CONTROLse --- -— 508 1121
POSITIVE CONTROL#s ——- - 565 1217
TEST COMPOUND

5.00 L --- -—- A5 19¢

10.00 UL --- - 106 20

25.00 UL --- -—- 112 232

50.00 UL --- - 94 290
ACTIVATION
SOLVENT CONTROL RAT Liver 97 138
SOLVENT CONTROL RAT LIVFR 101 144
POSITIVE CONTROLw*ee RAT LIVER 2245 992
POSITIVE CONTROLeee RAT LIVER 2286 1051
TEST COMPOUND

5.00 UL RAY LIVER 107 194

10.00 UL  RAT LIVER 97 196

25.00 UL RAT LIVER 114 211

50.00 UL RaT LIVER 102 192
as L8 2

TA-9R 2-NTT2OFLUNAFNE 10 UG/PLATE TA-98 2-ANTHRAMINE 2.5 UG/PLATE
Ta-100  SODTUM A7INF 10 UG/PLATE TA-100  2-ANTHRAMINE <5 UG/PLATL

SOLVENT 50 UL/PLATE ;



pa1-¢

0¢.

RESULTS TABLE 6

- - £ - o - -V = -

A, NAMF QR CODF DESIGNATION OF VHE TEST COMPOUND: TOSCO 1 XAD (A81-07-011-569)
A SOLVENT:  NONE

Ce FEST INITTATION DATFST G63/19/8°

n. YFST COMPLETICN DATF: 03/22/82

e S-9 LOTH: REKORS

NOTF CONCENTRATIONS ARE GIVEN TN MICROLITERS PER  PLATE

RF VERT ANTSE P FR PLATE

TESTY SPECYIFS TISSUE Ta-98 TA-100
1 2 3 1 2 3

NONACTIVATINN
SOLVENT CONTROL —— —— 27 101
SOLVENT CONTPOL ——— -—— 2 97
PNSITIVE CONTROL &#¢ --- — 853 1367 !
POSTYIVE CONTROL & -~ - faR 1328
TEST COMPOUNND

50.00 uL - - 136 1%4
ACTIVATION
SOLVENT CONTROL RAT LIVER 27 €6
SOLVENT CONTFOL RAT LIVFR a9 113
POSTTIVE CONTROL®es RAT LIVER 151 2331
POSTYIVE CONTROL #++ RAY LIVER 16A1 23¢3%
TFSY COMPOUND

“0.00 uL RAT LIVER 199 222

75.00 UL RAT LIVFR - 323 )
-« & [ & X} .

TA-9A 2-NITROFLUORFNF 10 UG/PLATT TA-98 2—ANIHRAH[N£1 25 UB/PLATL
TA-100 SONITUM AZTNE 16 UG/PLATF TA-100 2-ANTHRAMINE ' 245 UG/PLATE

SOLVENT 75 UL/PLATY
-~ INDYCATES TFST WAS NQT DONF
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RFSULTYS TABLE 7

A NAYE OF CODT™ DY SIGNATION OF THE TEST COMPOUND: MOHAWKIXAD (A81-09-007-488)
Re SOLVENT: NONE

Ce TEST INITIATION NATFS: 03705782

De TEST COMPLFTION DATE: 03/08/82

Fa S~-9 LOT#: RFKOBS

NOTE S CONCENTRATIONS ARE GIVFN IN MICROLIT-RS PER PLATY

REVERTBANTS PR PLATE

TEST SPECIES TISSUE TA-98
1 2 3

NONACTIVATION
NEGATIVE CONTROL - -== €7
NEGATIVE CONTROL ~=r --- 69
POSITIVE CONTROLss ---~ ——— 944
POSITIVF CONTROLee —wo ——— 971
TFST COMP OUND

10.00 Ut - ——- 110
ACTIVATION
NEGATIVE CONRROL RaT LTVER 72
NEGATIVE CONTROL RAT LIVER €1
POSTYIVE CONTYROL sea RAY LIVFR 1971
POSITIVE CONTROL sss RAT LIVFR ' RS6
TEST CONMPOUND

10.00 uL RAT LIVFR 88
LR aka

TA-9A 2~-NITROFLUORENE 10 UG{PLAYF TA-98

2‘ANTHRAHIN§ 25 UG/PLATL
|
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RESULTS TARLE 8

- - > - > P = G B - - . - e

A. NAMf OR CODF DSSTIGNATION OF THE TEST COMPOUND: MOYAWKL XAD (A81-D9-007-488)
Be SNLVENT T NONF

Ce TEST INITIATION DATFST D03715/R2

De TEST COMPLEYION DAYF: (0318782

Fe S-9 LOTN: RFKDAS

NOTE? CONCFNTRATIONS ARF GIVEN IN MICROLITERS PER  PLATYK

PEVYERTANTS PY R PLATE

TFST SPCCIES TISSUE  Ta-98 1A-100
1 2 3 1 2 3
NONACTIVATION
SOLVENY CONTROL — — 104 175
SOLVENT CONTROL ——— _— 105 174
POSTTIVE CONTROLSe —-— —— 508 1121
POSTTIVE CONTROLAe ——- —— 565 1217
TEST COMPOUND
S.00 UL --- —— 170 230
10.00 (1] I— — 15 244
25.00 (7] I— ——— 209 219
50.00 (7T T— - 255 29
ACTIVATION
SOLVENT CONTROL RAT LIVER ' a7 13a
SNLVENT CONTROL RAT LIVER 101 14¢
POSITIVE CONTROLsss RAT LIVER 22aS 992
POSITIVE CONTROLess RATY LTVER 7226 101
TEST COMPOUND
5.00 uL  Aarv LTVER 11t 229
10.00 UL RAT LIVER 17a 197
25.00 UL PaAv LIVER 265 2R
50,00 UL RAT LIVER 438 343
«e L X 31
TA-98 2-NITROFLUGRE NF 10 UG/PLATS TA~98 2-ANTHRAMINE 2.9 LG/PLATL
TA-100  SODIUM AZTDF 10 UB/PLATF TA-100  2-ANTHRAMINE 249 UGZPLATE

SCLVENT S0 UL/PLATE
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RESULTS TAR' E 9

- — - - - - e - . - -

A NAMF OF CODE DESIGNATION OF THL TESY COMPOUND: MOHAWK 1 XAD (AB1-09-007-488)
Ae SOLVEN! T NONE

Ce TESY INITEIATION DATFST 03/19/R82

De TESTY COMPLETION DATF: 03722782

fe S-9 LOTR: REKORS

NOTE®: CONCENTRAVIONS ARF GIVEN IN MICROLTTERS PER  PLATE

RF VERTY ANTS Pt R PLATE

- . gy b S D e A - e W e . T o D i (A Y VA W G o S T e Gl A S0 D S A e S e e

TEST SPFCIFS TISSUE Ta-98 YA-10"
1 2 3 1 ? 3

NONACTTIVATION
SOLVENT CONTROL - -—— 27 16y
SOLVENT CONTROL - - 29 a7
POSIYIVE CONYROLes ~-- - 853 1327
POSITIVF CONTROL#As --- - /43 13¢1
TEST COMPOUND

50.00 UL - - 11n 1RO

75.00 uL —-—— -— - 125
ACTIVATION
SOLVENT CONTROL RAT LIVFR 27 a6
SOLVENT CONTROL RATY LIVFR 29 113
POSITIVE CONTROLwxs RAT LTIVFR 151 2337
POSITIVE CONTROLe«ss RAT LIVFR 1601 2393
TEST COMPOUND

25.00 uL QAT tIVER 115 440

50,00 UL RAT LIVWR 235 -

| i
LR ] L 2 7% t.
TA-98 2-NITROFLUORENE 10 UG/PLATE TA-98 2-ANTHRAMINE 25 UG/PLATE
YA-10" SODTUM AZINE 10 UGJFLATE TA-10C 2-ANTHRAMINE 25 UG/PLATL

SOLVFNT 75 UL/PLATF
- TNDICATES TEST WAS NOT DONE
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RESULTS ragLe 10

- e -~ . - -

Al NAMF OR CODF DESIGNAYION OF THE TEST COMPCUND: MOHAMK2 XAD (AB1-09-007-49%5)
R, SCLVENT: NONF

Ce TFSY INITIATIDN DATFS: 03/095/R82

Ne TFST COMPLFTION NATF: 03/0R/A2

Fa $-9 LOTH: RFKODRS

NOTE? CONCFNTRATIONS ARE GIVEN IN MICROLITERS PER  FLATE

RE VERTANTS PER PLATE

TEST SPFCIES TISSUE TA-9@
1 2 3

NONACTIVATION
NEGATIVE CONTROL -—- -— 67
NEGATIVE CONTROL ——— e 69
POSTITIVE CONTROLs2 -~ — 9an
POSITIVF CONTROL#* —~-- ——— 971
TEST COMPOUND

10.00 uL ——— -— 30
ACTIVATION
NEGATIVE CONTROL RAT LIVER T2
NEGAYIVE CONTROL RAT LIVER €1

POSTITIVF CONTROLaes RAT LIVFER 1921
POSTYIVF CONTROL #e« RATY LIVER A&%6
TEST COMPOUND

10.00 uL RAT LIVFR 1%

- 8 e - ——— - - " . G S Y. - A W 0 W W W G D WS As - ----r—.———-————- - - - aman wom e

. s LE X

TA-98 2=NITROFLUNRENE 10 UG/PLATYE TA-98 2-ANTHRAMINE . 29 UG/PLATE
' i
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RESULTS TABLE 11

- .. - Y AR G . A WL . W

A, NAMF OP CODF DESIGNATTON OF THE TEST COMPOUNDN: MOHAWK 2 XAD (A81-09-007-4395)
fe SOLVENT:  NONF

€. TFST INITIATION DATESS 03/15/82

0. YEST COMPLFYION DATES (03418 /782

Fe S-9 LOTN: RFX08S

NOTF: CONCENTRATIONS ARE GIVEN TN MICROLITERS PER FLATF

REVERTANTS P ER PLATE

4 Yo 200 W " A o U o T W e W T 0 Gl W G e T e A A SR 4L D D b G A e e S

TEST SPECIFS VISSUE Fa-98 TA-100
1 2 3 1 ? 3
NONACTYIVATICN

- -

SOLVFNT FrONTROL ——— -——— 104 115
SOLVENT CONTROL -—— - 108 174
POSITIVE CONTROL#*s -——- ——— 508 1121
POSTITIVE CONTROL &s --- ——— 565 1217
TEST COMPOUNN
5400 uL ——— e 60 849
10.00 uL - - 96 121
25.00 UL ——— -— 98 168
50.00 uL - -— 98 161
ACTIVATTON
SOLVENT CONTROL RAY LIVER 97 124
SOLVENY CONTROL RAT LIVFR 101 144
POSITIVE CONTROL eas RAT LIVER 72aS 992
POSITIVF CONYROL *ee RAT LIVFR 22R& 10%1
TEST COMP OUND
S.00 UL RAT LIVER 107 172
10.00 UL AT LIVER 109 1P4
25.00 uL RAT LIVER 106 140
=0.00 UL RATY LIVFR 105 139
* & aws
Ta-9R 2-NTTROFLUORENE 10 UGZFL ATT TA-98 2-ANTHRAMINE 2.5 UG/PLATL
TA=-100 contu™ A21DF 10 UG/PLATL TA-100 2-ANTHRAMINE 2.9 UG/ZPLATL

SOLVFNT 50 UL/PLATE
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RESULTS TABLE 12

- - - - - - -~ -

Ao NAME OR COD NFSTGNATION OF THE TESY COMPOUND: MOHAWK2 XAD (A81-09-007-49>)
Pe SOLVENTS: NONE

Ce TEST INITTATION DAYF"T 03/19/8°

De TEST COMPLEYION DAFF: 03/22/R2

Fa $~9 LOTEZ RFKORS

NOTF: CONCENTRATIONS ARF GIVEN TN MICROLYTERS PER  PLATE

RF VERTANTSES PER PLATE

@ o - e o s o i A P o o o i S 40 R S0 T o A T T A R D T e R T O O A D My RS - oS

VST SPFCIES TISSUE  ThA-98
1 2 3

NONACTIVATION
SNLVFNT CONTYPOL —— -— 27
SOLVENT CONTROL ——— e-- an
POSITVIVE CONTROL a6 —~— - A% 3
POSITIVE CONTROL#s =-- ——— gaa
TEST COMPOUND

50.00 UL — —— 24
ACTIVATION
SOLVFNT CONTROL RAT LIVFR 27
SOLVENT CONTROL RAY LIVFR 29
POSTITIVE CONTRNL #aw RAT LIVER 1551

POSITIVE CONTROLe#2» RAT LIVER 16f61
TEST COMPOUND
50.00 uL RAT LIVER A7

TA-98 2-NITROFLUORFNF 10 UG/PLATE TA-98 2-ANTHRAMINE © & o5 UG/PLATE
SOLVENT 75 UL/PLATE



VII. ASSAY ACCEPTANCE AND EVALUATION CRITERIA

Statistical methods are not currently used, and evaluation is based
on the criteria included in this protocol.

Plate test data consists of direct revertant colony counts obtained.
from a set of selective agar plates seeded with populations of mutant
cells suspended in a semisolid overlay. Because the test material and the-
cells are incubated in the overlay for approximately 2 days and a few
cell divisions occur during the incubation period, the test is semiquanti-
tative in nature. Although these features of the assay reduce the quanti-
tation of results, they provide certain advantages not contained in a
quantitative suspension test:

. The small number of cell divisions permits hotentia]
mutagens to act on replication DNA, which is often more
sensitive than nonreplicating DNA.

The combined incubation of the test article and the cells
in the overlay permits constant exposure of the indicator

cells for approximately 2 days.

A. Surviving Populations

Plate test procedures do not permit exact quantitation of the number
of cells surviving chemical treatment. At Tow concentrations of the test
material, the surviving population on the treatment plates is essentially
the same as that on the negative control plate. At high concentrations,
the surviving population is usually reduced by some fraction. Our protocol
will normally employ several doses ranging over two or three log concen-
trations, the highest of these doses being selected to- show slight toxicity
as determined by subjective criteria.

m 5-161
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B. Dose-Response Phenomena

The demonstration of dose-related increased in mutant counts is an
important criterion in establishing metagenicity. A factor that might
modify dose-response results for a mutagen would be the selection of
doses that are too low (usually mutagenicity and toxicity-are related).
If the highest dose is far lower than a toxic concentration, no increases
may be observed over the dose range selected. Conversely, if the lowest
dose employed is highly cytotoxic, the test material may kill any mutants
that are induced, and the test material will not appear to be mutagenic.

C. Control Tests

Positive and negative control assays were conducted with each experi-
ment and consisted of direct-acting mutagens for nonactivation assays and
mutagens that require metabolic biotransformation in activation assays.
Negative controls consisted of the test material solvent in the overlay
agar together with the other essential components. The negative control
plate for each strain gave a reference point to which the test data was
compared. The positive control assay was conducted to demonstrate that
the test systems were functional with known mutagens.

The following norma1'range of revertants for solvent controls are
generally considered acceptable. '
TA-1535: 8-30
TA-1537: 4-30
TA-98: 20-75
TA-100:  80-250

D. Evaluation Criteria for Ames Assay

Because the procedures to be used to evaluate the mutagenicity of the
test material are semiquantitative, the criteria to be used to determine

EB 5-162
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positive effects are inherently subjective and are based primarily on a

historical data base. Most data sets will be evaluated using the following
criteria.

1. Strains TA-1535 and TA-1537

If the solvent control value is within the normal range, a test
material that produces a positive dose response over three concentrations

with the highest increase equal to three times the solvent control value
will be considered to be mutagenic.

2. Strains TA-98 and TA-100

If the solvent control value is within the normal range, a test
material that produces a positive dose response over three concentra-
tions with the highest increase equal to twice the solvent control value
for TA-98 and TA-100 will be considered to be mutagenic.

3. Pattern

Because TA-1535 and TA-100 are both derived from the same parental
strain (G-46), to some extent there is a built-in redundancy in the microbial
assay. In general, the two strains of a set respond to the same mutagen
and such a pattern is sought. Generally, if a strain responds to a mutagen
in nonactivation tests, it will do so in activation tests.

4, Reproducibility
If a test material produces a response in a single test that cannot be

reproduced in additional runs, the initial positive test data lose signi-
ficance.

m 5-163
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The preceding criteria are not absolute, and other extenuating factors
may enter into a final evaluation decision. However, these criteria
will be applied to the majority of situations and are presented to aid
those individuals not familar with this procedure. As the data base fis
increased, the criteria for evaluation can be more firmly established.

E. Relation Between Mutagenicity and Carcinogenicity

It must be emphasized that the Ames Salmonella/Microsome Plate Assay
is not a definitive test for chemical carcinogens. It is recognized,
however, that correlative and functional relations have been demonstrated
between these two endpoints. The results of comparative tests on
300 chemicals by McCann et al.”? show an extremely good correlation between
results of microbial mutagenesis tests and in vivo rodent carcinogenesis
assays.

A1l evaluations and interpretation of the data to be presented in
the final report will be based only on the demonstration, or lack, of.

mutagenic activity.

F. Criteria for Ranking Samples in the Ames Assay

The goal of EPA Level 1 Ames testing is to rank source streams by
relative degree of genetic toxicity (mutagenicity). Samples are first
identified as mutagenic or nonmutagenic by the criteria in Section D
above and then ranked using the mutagenicity categories presented in the
table below. The lowest concentration giving a positive response in any
strain, with or without metabolic activation, is identified as the minimum
effective concentration (MEC) for that sample. The mutagenicity of the
sample is evaluated as high (H), moderate (M), low (L), or nondetectable
(ND) according to the evaluation criteria developed in the Level 1 manual?l
and summarized below. Samples with no detectable activity at the maximum
applicable dose (MAD) are ranked nondetectable (ND).

BIONETICS 30
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Another evaluation scheme is proposed for extracts obtained from
SASS train gas volumes. The proportion of the total gas volume corres-
ponding to the volume of extract used in the bioassay is calculated and
expressed as liters per plate. A criterion of 5000 L/plate is set as
the 1imit for nondetectable toxicity. The subsequent toxicity ranges
are defined by 10-fold dilution steps to conform to standard. procedure.

Evaluation criteria based on equivalent gas volumes are tentative and
under evaluation.

Ames Assay Mutagenicity Ranking Criterial

Equivalent
Mutagenic Solids Liquidsa Gas Volumes
Activity (MEC in ug/plate) (MEC in pl/plate) (MEC in liters/plate)
High (H) <50 <2 <50
Moderate (M) 50-500 2-20 50-500
Low (L) 500-5000 20~-200 500-5000
Not Detectable (ND) >5000 >200 >5000

dconcentration of organic extracts is based upon organic content (ug

organics per plate) and not volume (pl1 extract per plate) of sample
tested. :
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PREFACE

These assays conform to the standard EPA Level 1 procedure for the
Chinese hamster ovary cell (CHO) clonal toxicity assay as described in
"IERL-RTP Procedures Manual: Level 1 Environmental Assessment Biological
Tests"l. The data were evaluated and formatted as recommended in “"Level 1
Biological Testing Assessment and Data Formatting"2.

The CHO clonal toxicity assay has been shown to be a sensitive method
for detecting cytotoxic activity for a variety of chemicals representing
various chemical classes 3. This assay is one of several recommended by
EPA to identify, categorize and rank the pollutant potential of influent
and effiuent streams from industrial and energy-producing processes.

This assay has been well validated with a wide range of positive and
negative control chemicals and complex environmental samples.

A1l procedures and documents pertaining to the receipt, storage,
preparation, testing and evaluation of the test material shall conform
to Litton Bionetics, Inc. standard operating procedures, the U.S.

Food and Drug Administration's Good Laboratory Practices Regulations of
19794 and the proposed U.S. Environmental Protection Agency's Good
Laboratory Practice Guidelines.®’® Deviations from standard procedure
shall be fully documented and noted in the report.

A1l test and control results in this report are supported by fully
documented raw data which are permanently maintained in the files of the
Department of Molecular Toxicqlogy or in the archives of Litton Bionetics,
Inc., 5516 Nicholson Lane, Kensington, Maryland 20895. Copies of raw
data will be supplied to the sponsor upon request.
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I. SUMMARY

Four resin extract sample supplied by Acurex Corporation were tested
and evaluated for their cytotoxicities in the EPA Level 1 Chinese hamster
ovary (CHO) cell clonal toxicity assay. The samples, supplied in methylene
chloride, were solvent exchanged to dimethylsulfoxide (DMSO) prior to
testing. The samples were identified as TOSCO 2 XAD + OMC (A81-07-011-562,

- 559), TOSCO 1 XAD (A81-07-011-569), MOHAWK 1 XAD (A81-09-007-488) and
MOHAWK 2 XAD (A81-09-007-495).

TOSCO 2 XAD + OMC and TOSCO 1 XAD were both ranked as having moderate
toxicity with ECso values of 70.8 pg organics/mi and 37.4 g organics/ml,
respectively. CHO toxicity testing was limited by the small amount of
test material supplied for MOHAWK 1 XAD (6 mg organics) and MOHAWK 2
XAD (4 mg organics). ECso values could not be located for these two
samples. No toxicity was observed up to the maximum applicable dose
(MAD) of 20 pl1/ml (60 pg organics/ml) with MOHAWK 1 XAD and only slight
toxicity at the MAD of 20 p1/ml1 (40 ug organics/ml) with MOHAWK 2 XAD.
Therefore, the toxicities of these two samples were evaluated as being
undetermined but moderate or less.

The results indicate that quantities less than 10 mg organics of this
type of sample were not sufficient for adequate Level 1 testing. While
minimum testable sample size is often a function of the biological activity
of the sample, efforts should be made to supply at least 20 mg of SASS
train organics for combined Ames and CHO testing.

Submitted by: Reviewed by:

Study Director

RA-E2 2

Robert Y . Date DaVTd J. Brus1ck Ph D.
Study Director, Director,
Environmental Assessment Department of Molecular
Section Toxicology
Department of Molecular
Toxicology
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I1. OBJECTIVE

The objective of this study was to determine and rank the cytotoxi-
cities of four resin extract samples to cultured Chinese hamster cells
(CHO-K1 cell 1ine). The samples were solvent exchanged into dimethyl-
sulfoxide (DMSO) before CHO testing was initiated. The measure of cyto-
toxicity was the reduction in colony-forming ability of CHO-K1 cells
after a 24-hour exposure to the test material. After a period of recovery
and growth, the number of colonies that developed in the treated cultures
was compared to the colony number in unexposed vehicle control cultures.
The concentration of test material that reduced the colony number by 50
percent was estimated graphically and referred to as .the ECgo value.
Standard EPA Level 1 toxicity evaluation criteria for the CHO clonal
toxicity assay were used to rank the toxicity potential of each test
material.
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I1I. TEST MATERIAL

A. Description

Four samples were supplied by Acurex Corporation, Mountain View,
California. The samples were assigned LBI safety numbers and LBI assay
numbers upon receipt. The Acurex code numbers, sample identification,

LBI safety numbers and LBI assay numbers are jdentified below. All labora-
tory documentation used the LBI assay number to identify samples.

The four test materials were received as clear, yellow solutions of
organic material in methylene chloride except for the TOSCO 1 XAD sample.
That sample was an amber-colored, clear solution with a few suspended
particles. The quantity of organic material in each sample, as determined
by Acurex Corporation, is identified below. No information on sampling
parameters (such as the equivalent volume of stack gas represented by
the sample) was provided.

' Sample Quantity LBI LBI
Acurex Corp. Code Identification (mg organic) Safety No. Assay No.

A81-07-011-562, 559 TOSCO 2 XAD + OMC 12 7537 6153

A81-07-011-569 TOSCO 1 XAD 17. 7538 6154
A81-09-007-488 MOHAWK 1 XAD 6 . 7535 6155
A81-09-007-495 MOHAWK 2 XAD 4 7536 6156
B. Hand1ling and Preparation

The test materials were received at LBI on February 8, 1982. The
samples were shipped in small, clear-glass vials sealed with crimp-top
aluminum caps with rubber liners. The samples were received intact and
were stored at +4°C in the dark until processed.

[B 5-173 :
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Pretest sample preparation consisted of solvent exchanging the samples
into dimethysulfoxide (DMSO). The samples were transferred with methylene
chloride rinses into graduated conical tubes. The methyl chloride was
gradually evaporated (50°C under a stream of nitrogen) and DMSO was
sequentially added. The samples were brought to volume in 2.0 ml of
DMSO. The samples were transferred to glass vials and sealed with teflan-
coated rubber rounds. The solvent exchanged samples were stored at
+4°C in the dark.

A total volume of 0.42 ml of each test sample was used in the CHO
assays. The maximum concentration of 20 ul/ml was obtained by adding
0.12 m] of sample to 5.88 ml of F12 medium; this resulted in 2 percent
(v/v) DMSO in the medium and effectively limited the concentration of
test material that could be assayed. Only two plates were dosed at the
top dose in order to conserve sample. Another 0.12 ml aliquot of sample
was added to 11.88 ml of F12 medium to prepare the 10 ul/ml test concen-
tration. An additional 0.18 ml of test sample was used to prepare a
series of dilutions in DMSO from which 1:100 dilutions into growth medium
were performed to obtain the lower assayed concentrations. Thus, except
for the 20 pl1/m1 test concentrations, the final DMSO concentration was
constant at 1 percent (v/v).

[B 5-174
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Iv. MATERIALS

A. Indicator Cells

The indicator cells for these assays were Chinese hamster CHO-K1
cells (ATCC No. CCL 61) obtained from Flow Laboratories, Inc., Rockville;
MD. This cell type was derived from ovarian tissue and has spontaneously
transformed to a stable, hypodiploid 1ine of rounded, fibroblastic cells-
with unlimited growth potential. Monolayer cultures have a fast doubling
time of 11 to 14 hours, and untreated cells can normally be cloned with
an efficiency of 80 percent or greater. Laboratory stocks were maintained
by routine serial subpassage. Cells were cultivated-in Ham's F-12 nutrient
medium at 37°C in an atmosphere of 5 percent CO, and saturated humidity.
Stocks were continually observed macroscopically and microscopically for
possible microbial contamination. Laboratory cultures were periodically
checked by culturing and staining methods for the absence of mycoplasma
contamination. Laboratory cultures were discarded every three months
and new cultures started from mycoplasma-free, ltong-term frozen cultures.

B. Media

The CHO-K1 cell line has an absolute requirement for proline and
therefore must be maintained in culture medium containing sufficient
amounts of this amino acid. Ham's F12 medium, which contains 3 x 10-* M
L-proline was used, supplemented with 10 percent fetal bovine serum, 2mM
L-glutamine, 100 units/ml of peniciilin, 100 pg/ml of streptomycin, and
0.9 ul/ml of amphotericin B.

C. Controls

The negative control for all four assays consisted of three untreated
cultures in F12 medium carried through the same experimental time period
. as the treated cells. Since the test materials were tested as solutions
in an organic vehicle (DMSO) and were diluted into the medium to provide
cach test concentration, two sets of vehicle control cultures containing

m 5-175
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DMSO at one percent and two percent by volume were prepared in triplicate
for each assay. The average number of colonies in the negative control
established the cloning efficiency of the CHO cells used in the assays
and the appropriate vehicle controls provided the reference points for
determining the effects of different concentrations of the solid test
materials on cell survival.
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V. EXPERIMENTAL DESIGN

A. Dose Selection

Unless the approximate toxicity is already known, or the sample
size is 1imiting, the following minimum dose ranges are recommended by
the Level 1 manuall for tésting different sample forms. Agqueous samples,
suspensions, or slurries are tested from 600 ul/ml to 6 ul/ml, usually
in five dose steps. Dry, particluate material is dissolved or suspended
in culture medium and tested at five dose levels from 1000 ug/mi to 10 ug/ml.
Samples that are solvent-exchanged into DMSO are tested from 20 ul/ml to
0.5 ul/ml, in five dose steps:- Eight doses are often used when the amount
of test sample is limited to provide a more precise description of toxicity
in the event of sharp dose-response curves. A second dose study is per-
formed with an adjusted dose range if the EC5o was not located properly
in the initial test. However, EC5o values greater than 1000 ug/m] for
particulate material, 600 ul/ml for aqueous samples, or 20 ul/ml for
organic solutions will not be determined.

In this work the test materials were tested as resin extracts in an
organic vehicle. The concentrations used for the samples started with
the maximum applicable dose (MAD) of 20 pl/ml and included seven other
doses that were 10, 6, 3, 1, 0.6, 0.3 and 0.1 pl/mi.

B. Clonal Toxicity Assay

Cells from monolayer stock cultures in logarithmic growth phase

were trypsinized with 0.1 peréent trypsin plus 0.01 percent versene for
4 minutes, and the density of the resulting cell suspension was determined
by hemocytometer. A number of 60-mm culture dishes were then seeded

- with 200 cells and 4 ml of culture medium per dish. The cultures were
in&ubated for approximately 6 hours at 37°C in a humidified atmosphere
containing 5 percent CO; to allow attachment of the cells. The 6~hour
attachment period was used in order to avoid cell division and the subse-
quent formation of two-cell colonies prior to treatment.
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The medium was aspirated from the cultures and 4 ml of control medium
or medium containing the test material was applied. Three cultures were
exposed to each test concentration. After an exposure time of 24 hours
at 37°C, the medium was removed by aspiration and each culture washed
two times with approximately 4 ml aliquots of Dulbecco's phosphate buffered
saline (pre-warmed to 37°C). Fresh culture medium (5 ml) was placed in
each dish, and incubation at 37°C was continued for an additional 6 days
to allow colony development.

If the test material caused a color change in the culture medium,
the pH of the medium containing the high dose would be determined at the
time of treatment. The pH at the lowest dose that results in a slight
color change would also be recorded. At the end of the treatment period,
the pH values of the discarded media from the two described treatments
would be recorded again. No sample-related pH changes were noted in any
of the treatments.

After the incubation period, the medium was drained from the cultures;
and the surviving colonies were fixed with 100 percent ethanol and stained
with Giemsa. Colonies were counted by eye; tiny colonies of approximately
50 cells or less were arbitrarily excluded from the counts.

5-17
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VI. RESULTS

A. Interpretation

The results of the Chinese hamster ovary (CHO) clonal toxicity assays
are presented in Tables 1 through 4. The calculated relative survival
values were obtained by comparing the average number of colonies per
dish for each of the assayed concentrations to the appropriate control
value. The relative survival values were then plotted as functions of
the applied concentration of test material per ml of culture medium in
Figures 1 through 4. Curves were fitted to the data points by eye in .
order to determine the ECso value for each sample and to rank each sample
according to EPA Level 1 evaluation criteria presented in Section VIII.

1. TOSCO 2 XAD + OMC (A81-07-011-562, 559)

The application of the DMSO solution of the TOSCO 2 XAD + OMC sample
(A81-07-011-562, 559) to the CHO cell cultures caused a rapid lowering
of the number of cells able to form colonies as the concentration was
increased above 6.0 uyl1/ml. As shown in Figure 1, the relative survival
remained above 90 percent in the 0.1 to 6.0 ul/m] range but dropped to
zero at the 20.0 pl1/ml1 dose level. The full range of survival was ex-
pressed between 6 pl/m1 (>90 percent relative survival) and 20 ul/ml
(0 percent relative survival).

The concentration expected to kill 50 percent of the cells (ECgq)
was found to be 11.8 pl of test material per ml of culture medium. The
concentration was equivalent to 70.8 pg of organic material per ml of
culture medium. This value placed the test material in the moderate (M)
toxicity range defined for the IERL-EPA CHO clonal toxicity bioassay!.

2. TOSCO 1 XAD (A81-07-011-569)

The TOSCO 1 XAD sample (A81-07-011-569) in DMSO was found to be
toxic to CHO cells in culture at concentrations above 1.0 pl/ml. The
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1
L BIONET



ability of CHO cells to form colonies was unaffected by a 24-hour exposure
to concentrations of test material between 0.1 and 1.0 pl/ml. The relative
survival values covered the full range of toxicity between 1 u1/m1 (104.3
percent relative survival) and 10 pl/ml (0 percent relative survival).

The ECso was found to be 4.4 ul of test material per @] of culture
medium. This concentration was equivalent to 37.4 ug of Srganic material
per ml of culture medium. The test material was ranked as having moderate
(M) toxicity based upon the evaluation criteria developed for the IERL-EPA
CHO clonal toxicity bioassay!l.

3. MOHAWK 1 XAD (A81-09:007-488)

The exposure of CHO cells in culture to the MOHAWK 1 XAD sample
(A81-09-007-488) in DMSO essentially caused no decrease in the number of
cells able to form colonies as the concentration was increased to the
maximum applicable dose (MAD) of 20 pl1/ml. As shown in Figure 3 the
relative survival to all of the treatments remained above 90 percent.

Since none of the tested doses caused killing that even approached
50 percent of the cells, an EC5o could not be estimated. However, the
lack of toxicity at the MAD of 20 p1/ml (60 pg organics/ml) excluded the
sample from the high toxicity category and from at least 60 percent of
the moderate toxicity range, based on the IERL-RTP evaluation criterial.
Because very sharp and well-defined toxicity curves have been observed
with similar samples, it is possible that if sufficient test material
had been supplied, toxicity cqu]d have been observed in the moderate or
lTow toxicity ranges. The toxicity of the sample was therefore evaluated
as undetermined but moderate (M) or less.

- Testing and evaluating materials such as this sample indicate the
need to supply sufficient quantities of test material to ensure adequate
testing. While minimum testable sample size is often a function of the
biological activity of the sample, efforts should be made to supply at
least 20 mg of SASS train organics for combined Ames and CHO testing.
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4. MOHAWK 2 XAD (A81-09-007-495)

The application of DMSO solution of the MOHAWK 2 XAD sample
(A81-09-007-495) to the CHO cells in culture caused only a small de~
Crease in the number of cells able to form colonies as the concentration
was increased to the maximum applicable dose (MAD) of 20 pl/mt. Rela-
tive survival remained above 90 percent between 0.1 and B'ﬁﬁyml. Between
3 and 10 u1/ml there was a noticable increase in sample toxicity. As
shown in Figure 4, the relative survival decreased to about 72 percent
for the 20 p1/ml treatment.

Since none of the tested doses caused killing approaching 50 percent
of the cells, an ECso could not be calculated. HoweJér, an EC50 value
greater than 20 ul/ml (40 pg organics/ml) excluded the sample from the
high toxicity category and nearly half of the moderate toxicity categories
based on the IERL-RTP evaluation criterial. The plotted results suggested
the possibility of an ECs5o in the 30 to 90 pl/ml range (60 to 180 pg
organics/ml1), so the sample could have been evaluated as having moderate
or low toxicity had sufficient sample been available. The toxicity of
the sample was therefore evaluated as undetermined but moderate (M) or
less.

Testing and evaluating materials such as this sample and MOHAWK 1
XAD indicate the need to supply sufficient quantities of test material
to ensure adequate testing. Only 4 mg of organic material was supplied
for both Ames and CHO testing - an insufficient quantity for adequate
testing for all but the most qutagenic and toxic samples.

The cells used for the four assays were in logarithmic growth phase
and the cells in suspension prior to cell plating were 99.6 percent viable
- as determined by trypan blue dye exclusion. Greater than 77 percent of
the seeded cells formed colonies in the negative controls for each of the
four assays (80.5 = 2.9 percent). Colony growth was normal and well
distributed on the culture dishes in all trials. The combined results
achijeved the assay acceptance criteria discussed in Section VII, which
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provided confidence in the assumption that the recorded data represented
typical responses to the test materials.

B. Tables and Figures

This report is based on the data provided in Tables }_@hrough 4 and
Figures 1 through 4.
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SAMPLE IDENTIPY¥ S TOSCO 2 XAD + OMC
tABL-0T7-011-562y 559)

DESCRIPTION OF SAMPLE? CLEAR, YFLLOW LIRQUID

LBI ASSAY NO. 6153

DATE RFCEIVED: FEARUARY 8, 1982
TEST DATE: MARCH 4, 1982

VEHICLE: DIMEYHYLSULFOXIOF (DMSO)
CELL TYPE: CHO-K1

CELLS SEEDFD PER DISH: 200

CLONAL

TAHLE I

CYTOTOXICITY ASSAY

EC50 VALUE: 70.0 UG/ML (lle8 UL/ML)

TOXTICITY
CLASSIFICATION: MODERAVE (M)

PH ALTERATIONS: NONL

COMMENTS ON TREATMENIZ 12 MG OF ORGANIC MATERIAL MERE

SUPPLIED FOR TESTING.

SAMPLE WAS SOLVENY EXCHANGED

INTO 2.0 ML DMSO GIVING A PRIMARY STOUK CONCENTRATION

OF 6 UG ORGANIC PtR UL OF DMSO.

COLONY COUNTS

RELATIVE

APPLIED CLONING
CONCFNTRAT [ON DISH DISH DISH AVERAGE SURVIVALe EFFECIENCY
SAMPLE L/ML - " 02 #3 COUNT CPERCENT) (PERCENT)
NE - 165 180 162 169.0 100.0 84.5
VCy 1X 10 144 167 157 15640 100.0 8.0
Ve, 2X 20 156 155 149 153.8 100.0 6.7
TEST 0.1 160 167 161 16247 1043
TESY 0.3 169 157 149 1564 3 101.5
TEST 0.6 165 159 156 160.0 102.6
TEST 1.0 146 159 152 ) 15243 97.6
TEST 3.0 153 158 143 151.3 9740
TEST fe0 149 Y 152 147.7 Dyt
TEST 10.0 104 114 105 10747 69.0
TEST 20.0 0 0 s 0.6 0.0

NC = NEGATIVE CONTROLs FI12 MEDIUM
vc =

S = PLATF NOT SFT UP TO CONSERV: LIMITED SAMPLS

VEHICLE CONTROL, PERCENT GIVEN FQOR DIMETHYLSULFOXINDS (DMSO

SHELATIVE 10 2% VC FOR 20 uLsML

). TREATMENT AND TG 1X UC FOR 'OVHEK
A TREATMLNIS
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TABLE 2

CLONAL CYTOTOXICITY ASSAY

SAMPLE IDFNTIRYS TOSCO 1 XAD ECS0 VALUES 378 UG/ML (%.% UL/NL)
(AR1-07-011-569)
FOXICITY
DESCRIPTION OF SAMPLE: CLEARe YELLOMW LIGQUID CLASSIFICATION: MODERATE (M)

PH ALTERATIONS: NONE
LAY ASSAY NO. 6154
COMMENTS ON TREATMENT: 17 MG OF ORGANIC MATERIAL MWERE

DATE RECEIVED: FEBRUARY ARy 1982 SUPPLIED FOR TESTINGs SAMPLE MAS SOLVENT EXCHANGED
INTO 2.0 ML DMSO GIVING A PRIMARY STOCK CONCENTRATION
TEST DATE: MARCH 4, 1982 OF 8.5 U6 ORGANIC PER UL DNMSO.

VEHICLE: DIMETHYL SULFOXIDE (DMSO)
CELL TYPF: CHO-K1
CELLS SFEDED PER DISH: 200

COLONY COUNTS

APPLYED | RELATIVE CLONING

CONCENTRATION DISH DISH DISH AVERAGE SURVIVALe EFFICIENCY
SAMPLE uL/mL " 92 “3 COUNT (PERCENT) (PERCENT)
NC - 184 169 165 159.3 100.0 19.7
VC, 1X 10 154 142 145 147.0 100.0 73.5
vCy 2X 20 154 144 140 146.0 100.0 7340
TESY 0.1 154 148 140 147.3 100.2
TEST 0.3 138 153 149 146.7 99.8
TEST 0.6 ' 137 146 156 146.3 99.5
TEST 1.0 146 150 149 . 1490 101.4
TEST 3.0 115 127 120 120.7 82.1 ‘
TEST ] 38 3 21 34.3 | 23.3
TEST 10.0 0 0 0 0.0 E 0.0
TFSTY 20.0 ) 0 s 0.0 0.0
NCTTRTAATIVE CONTROL, F13 WpOIUM 7 *RELATIVE TO 2X VC FOR 20 UL/ML
VC = VFHICLF CONTROL. PERCFNT GIVEN FOR DIMETHYLSULFOXIDE (DMSO) ;:E:;:Ezisunn 10 13 VC FOR OTHER

n
i

= PLATF NOT SFT UP TN CONSFRYF LIMITFD SAMPLE
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SAMPLE IDENTVITY: MOHAWK 1 XAD
(ABL-09-00T7-488)

CESCRIPTION OF SANPLE: CLFAR, AMRER LIQUID
WITH SUSPENDED PARTICLFS

LHBI ASSAY NO. 6155

DATFE RFCEIVED: FERRUARY 8 1982
TEST DATE: MARCH 4, 19R2

VEHICLE: DIMETHYLSULFOXIDE (DMSQ)
CELL TYPF: CHO-K1

CELLS SEEDED PER DISHI 200

CLONAL CYTOTOXICITY

TAHLE 3

COLONY COUNTS

ASSA

FC

Y

50 VALUL: > 60 UG/ML (> 20 UL/ML)

TOXICITY
CLASSIFICATION: UNDLTERMINED

PH

co

ALTERATIONS: NONE

MMENTS ON TRELATMLNT: 6 MG OF ORGANIC MATERIAL MWERC

SUPPLIED FOR TtSTING.

SAMPLE WAS SOLVENT EXCHANGED

INTO 2.0 ML DMSO GIVING A PRIMARY STOCK CONCENTRATION

OF 3 UG ORGANLIC PR UL DMS0.

APPLIFED RELATIVE CLONING
CONCENTRATION OISH DISH DISH AVERAGE SURVIVALs EFFICIENCY
SAMPLE UL /ML . 1 "2 3 CO?NI (PLRCENT) (PERCENT)
NC -——— 169 171 150 lo0.d 100.0 80.2
VCy 1X 10 1235 148 149 144.0 100.0 T2.0
VCe 2% 20 137 151 146 144.7 100.0 T2.4
FESY 0.1 142 150 157 189.17 104.0
TESY 0.3 153 135 140 142.7 99.1
TEST 0.6 142 150 140 1440 100.0
TEST 1.0 130 143 132 b 13540 93.4
TEST 3.0 129 124 129 121.3 88.4
TEST 6.0 131 129 135 131417 ‘x 91.5
TEST 10.0 132 129 130 130.3 90.5
TFST 20.0 135 137 s 136.0 va.0

NC = NFGATTVE CONTRO!, F12 MCOTUM
Ve =

w

= PLATF NOT SET UP TO CONSERVS LIMITED SAMPLYT

VFHICLF CONYROL, PrRCFNT GIVEN OR DIME THYLSULFOXIOF lDH:OI

SRELATIVE TO 2Xx VC FOR 20 UL/ML
TREATMENT AND TO LX VC FOR OTHER
TREATMENT S )
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TABLL 4

CLONAL CYTOTOXICITY ASSAY

SAMPLE IDENTITY: MOHAWK 2 XAD EC50 VALUE: 60 TO 18U UG/ML (30 TO S0UL/ML)
(AR1-09-D0T7-495)
TOXICITY
NESCRIPTTON OF SAMPLE: CLEAR, YFLLOW LIOQUIO CLASSIFICATION: UNDLTERMINLD

PH ALTERATIONS: NONL
LAY ASSAY N0D. 6156

COMMENTS ON TREATHMENT: 4 MG OF ORGANIC MATERIAL WERE

DATVE RFCEIVED: FERRUARY d, 1982 SUPPLIED FOR TESTAINGe SAMPLE WAS SOLVeNI EXCHANGED
INTO 2.0 ML DMSO GIVING A PRIMARY STOCK CONCENTRATION
TESY DATEZ MARCH &, 1982 OF 2 UG ORGANIC PER UL UMSO.

VEHICLE: DIMETHYLSULFOXIDE (DMSO)
CELL TYPE: CHO-K1
CELLS SEEDED PER DISH: 200

COLNNY COUNTS

APPLIFD RELATIVE CLONING
CONCENTRAT TON DISH  DISH DISH AVERAGE SURVIVALs EFFI CIENCY
SAMPLE uL/ML - " 82 83 COUNT (PERCENT) (PLRCENT)
1
NC ——- 164 153 149 1553 100.0 7.7
VCy 1% 10 143 148 156 149.0 100.0 74.5
VCy 2% 20 150 147 148 1483 100.0 74.2
TEST 0.1 18 153 156 15243 102.2
TEST 0.3 _ 139 153 149 187.0 98.7
TFST 0.6 143 139 145 14243 95.5
TEST 1.0 138 142 149 , 143.0 96.0
TEST 3.0 133 143 144 1400 94.0
TEST 6.0 125 154 ' 137 132.0 L 88e6
TEST 10.0 113 128 123 12103 Bl.4
TEST 20.0 103 110 s 10645 11.8

NC = NEGATIVE CONTROL, F12 MEDIUM ‘ «RELATIVE TO 2% VC FOR 20 UL/ZHAL

VC = VFHTICLF CONTROL, PERCENT GIVEN FOR DIMETHYLSULFOXIDF (DMSQ) TREATHENT AND TO 1% VC FOR OTHER
i TREATMENTS

S = PLATE NOT SET UP TO CONSERVF LTMITFD SAMPLE
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FIGURE 1
RODENT CELL (CHO) CLONAL TOXICITY ASSAY
ECgp DETERMINATION
TOSCO 2 XAD + OMC
A81-07-011-562, 559
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RELATIVE SURVIVAL, %

FIGURE 2
RODENT CELL (CHO) CLONAL TOXICITY ASSAY
ECgo DETERMINATION
TOSCO 1 XAD
A81-07-011-569
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RELATIVE SURVIVAL, %
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FIGURE 3

RODENT CELL (CHO) CLONAL TOXICITY ASSAY

EC5q DETERMINATION
MOHAWK 1 XAD
A81-09-007-488
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RELATIVE SURVIVAL, %

FIGURE 4
RODENT CELL (CHO) CLONAL TOXICITY ASSAY
EC5g DETERMINATION
MOHAWK 2 XAD
A81-09-007-495
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VII. ASSAY ACCEPTANCE CRITERIA

The assay s considered acceptable for evaluation of the test results
if the following criteria are met:

. The average cloning efficiency of the CHO-K1 cells in the
negative controls is 70 percent or greater, but not exceeding
115 percent.

The distribution of colonies in the treated cultures is
generally uniform over the surface of the culture dish.

. The data points for each test concentration critical to
the location of the EC54 are the averages of at least two
treated cultures.

. A sufficient number of test concentrations are available
to clearly locate the ECgo within a toxicity region as
defined under Assay Evaluation Criteria.

If the EC54 value is greater than 1000 ug/ml, 600 pliters

of aqueous sample/ml, or 20 pliters of nonaqueous sample/ml,
the plotted curve does not exceed 110 percent of the negative
control.

5-191
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VIII. ASSAY EVALUATION CRITERIA

The EC5o value represents the concentration of test material that
reduces the colony-forming ability of CHO cells to 50 percent of the
vehicle or negative control value. ECgo values are determined graphi-
cally by fitting a curve by eye through relative surviva]ﬁQgta plotted
as a function of the logarithm of the applied concentration. Each data
point normally represents the average of three culture dishes. In order
to indicate the variability of the data, the high and Tow colony counts
for each concentration are used to calculate the relative survivals, and
the range is shown by a bar at the position of the plotted average. If
no bar is shown, the variability was within the sizeﬁof the symbol.
Statistical analysis is unnecessary in most cases for evaluation.

The toxicity of the test material is evaluated as high, moderate,
low, or nondetectable according to the range of ECs, values defined in

the following table:

CHO ASSAY EVALUATION CRITERIA

2 Solids Aqueous Liquids  Nonaqueous Liquids®
Toxicity (ECso in ug/ml) (EC59 in pl1/ml) (EC50 in ul/ml)

High <10 <b . <0.2
Moderate 10 to 100 6 to 60 0.2-2
Low 100 to 1000 60 to 600 2-20
Not Detectable >1000 >600 >20

3Evaluation criteria formulated by Litton Bionetics, Inc. for IERL-RTP
Procedures Manual: Level 1 Environmental Assessment Biological Tests!.

bCriteria for nonaqueous liquids are tentative and under evaluation.
If the organic or solids content is known, the sample is evaluated under
the solids criteria.

:B 5-192
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Another evaluation scheme is proposed for extracts obtained from
SASS train gas volumes. The proportion of the total gas volume corre-
sponding to the volume of extract used in the bioassay is calculated and
expressed as liters of gas per milliliter of culture medium (L/m1) or as
dry standard cubic feet of gas per milliliter of culture medium (DSCF/ml).
A criterion of 1000 L/ml is set as the 1imit for nondetectable toxicity.
This gas volume corresponds to the average volume breathed by humans over
a 2-hour period. The subsequent toxicity ranges are defined by 10-fold
dilution steps to conform to standard procedure. The toxicity ranges

are defined in the following table for liter and dry standard cubic feet
units:

s0 1In , ECso IN
Toxicity LitEks/m1 (L/m1)  Dry Standard Cubic Feet/ml (DSCF/m1)
High <10 <0.35
Moderate 10-100 0.35-3.5
Low 100-1000 3.5-35
Nondetectable >1000 >35
BIONETICS 0-193 23
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