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1. - INTRODUCTION
1.1 SCOPE

At the request of Chevron U.S.A. Inc., EA Engineering, Science,
and Technology, Inc. (EA) conducted a soil vapor contaminant
assessment (SVCA) at Chevron Service Station 9-2582 in Dublin,
California. This report describes the SVCA and presents the
results.

1.2 SITE SETTING

Chevron Service Station (SS) 9-2582 is located at 7240 Dublin
Boulevard, Dublin, Alameda County, California (Figure 1). It is
on the southwestern corner of the intersection of Dublin Boule-
vard and Village Parkway (Figure 2). The neighborhood consists
predominantly of commercial properties, but U.S. Interstate 680
and an unnamed canal border the site on the west, and there are
residences to the northeast at a2 distance of less than one-
gquarter mile. There are no other known underground petroleum

product storage tanks in the immediate area of the site.

The site is located in a relatively flat area at approximately
330 feet above mean sea level. The general topographic gradignt
is about 10 feet per mile (0.002), down to the south-southeast.
There is significant topographic relief on the site itself:

large planters on the north side of the station are approximately
two feet higher than the paved area.

The Dougherty Hills are approximately one mile north-northeast of
the site, and-other hills Qf.tﬁe Diablo Rahge rise from an
elevation of 400 feet msI“to 800 feet, beginning approximately
one mile to the west; Ofﬁéf than the unnamed cemcrete chapnel
that drains to the southeast, built to protect Highways 680 and
580 from storm runoff from the numerous intermittent streams in
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Figure 1.

Location and topography of Chevron SS 9-2582, 7420
Dublin Blvd., Dublin, California
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Figure 2. Land use in the vicinity of Chevron Service Station
9-2582, Dublin, California.



the hills, the nearest downgradient surface water is Laurel
Creek, approximately 4,000 feet southwest of the site.

1.3 HYDROGEOLOGY AND WATER USE

The site is located on semi-consolidated and unconsolidated
Quaternary alluvium which was deposited in lake, playa,

and stream environments in the San Ramon Valley. The elevation
of ground water in the vicinity is between 320 and 330 feet above
sea level (Killingsted 1988, pers. comm.), which puts it at a
depth of 10 feet or less.

No soil borings are available for this site, so the detailed
local subsurface geology is unknown. The expected ground-water
gradient is to the south (Killingsted 1988, persocnal
communication).

The City of Dublin (Killingsted 1988, personal communication) has
no records of public or private wells within one-half mile of the
site, but because there are older businesses and homes in the
area, there may be local wells not on record. The municipal
water district uses reservoir water primarily, but one-third of

its total water comes from wells in the region.




2. SOIL VAPOR CONTAMINANT ASSESSMENT

Following a subsurface gasoline release, as free product migrates
downward towards the ground water some of the gascline will be
adsorbed to the soils, and some will vaporize. In the case of a
spill of sufficient volume to exceed the soil binding capacity,
free liquid will reach ground water, at which point it will float
and may begin to vaporize and solubilize.

On the basis of these and other physicochemical properties and
behaviors of hydrocarbon mixtures, described in Appendix A, it
can be seen that associated with any ground-water, soil, or free-
product contamination there is vapor phase contamination. The
SVCA technique takes advantage of this, and through the collec-
tion and analysis of soil vapor permits rapid delineation of the
extent of contamination.

2.1 SVCA SAMPLING

On 11 February 1988, EA conducted an &¥LA at the Dublin site.
Samples of shallow socil 'gas were taken at 15 on-site lacations
(Figure 3). Vertical profiles of soil gas hydrocarbon composi-
tion were made at

the southeastern corner of the tank field (Vi1, at 3, 5.5,
8, 10.5, and 13 feet)

. the northwestern corner of the tank field (v2, at 3, 10.5
and 15.5 feet)

. the southwestern corner of the tank field (v3, at 3 and 13
feet) |
the northeastern planter (v4, at 3 and 15.5 feet)
the southern pump:‘island (V7, at 3 and 5.5 feet)

. the northern pump island (V8, at 3 and 5.5 feet).
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Figure 3. ©Site plan, with soil vapor sampling points, of Chevron
55 9-2582, Dublin, California, February 1988.



Before each sample was collected, a vacuum pump was used to purge
previously collected vapor from the probe to ensure that the
sample was not contaminated. The vacuum pressure reading on the
purging apparatus was recorded. This vacuum pressure is related
to the so0il's gas permeability: a high vacuum reading suggests
that there is a resistance to soll gas movement and a vacuum is
being created between the tip of the probe and the pump. If this
vacuum is maintained after the pumping period, a representative
sample of the soil gas may not be obtained, and anomalously low
hydrocarbon readings may result. In most situations, when the
purging pump is turned off and the stopcock is closed the 1initial
vacuum is released and the vacuum pressure reading drops. A

low reading indicates that there is a free flow of soil gas from
the vadose zone through the probe, and after purging the sample
is assumed to be representative.

‘The samples were collected through a septum with a microsyringe
and injected into an HNU 421 chromatograph for analysis. The HNU
421 is a laboratory-size, temperature-programmable gas chromato-
graph equipped with a flame ionization detector (FID). The
hydrogen-air flame ionizes compounds, generating an energy
increase in the detector, which appears as an electrical signal.
Vapor samples are injected into the gas chromatograph, separated
on an analytical column, sensed by the detector, integrated, and
reported as individual compounds on chromatograms. 'The instru-
ment is operated isothermally at 60°C and the capillary column
flow rate 1is 10 ml/min. These conditions ensure peak retention
time stability and ptevent contaminant build-up within the
column. Blanks are run to verify that the system is free of
contamination; as nécessary, the instrument is re-calibrated by

injecting standafds. These data ensure system reproducibility.

The chromatcgraph'yields‘é:fesponse in the form of an electrical

signal, measured in volts; this is recorded and integrated across
time by a Shimadzu C-R3A integrator. The peak area is expressed

as volt-seconds (V-sec). The instrument is calibrated with a



multicomponent standard consisting of known concentrations of
benzene, toluene, xylenes, and ethylbenzene. The integrator cal-
culates and stores the response ratio, V-sec:ppm. The ratio for
each component of the standard is used to quantify the concentra-
tions of identifiable vapors in field samples according to their
V-sec values.

The concentrations of unidentified compounds are calculated in a
similar manner. Although petroleum hydrocarbons produce variable
‘instrumental responses, the assumption may be made that all of
the hydrocarbon constituents have response-to-concentration
ratios approximately equivalent to that of benzene and that all
quantifications may be based on the response ratio for benzene.
In the table describing the results of the assessment, the column
entitled "Peaks Prior to Benzene" represents the sum of the
responses in V-sec for all peaks eluting prior to benzene, pro-
portioned to the calibrated V-sec response for benzene.
Similarly, the column entitled "Total Volatile Hydrocarbons™
represents the sum of all V-sec responses, proportioned to that

for benzene.
2.2 8VCA RESULTS

The results (Appendix B) of the SVCA conducted at the Dublin site
are summarized in Table 1. The surfaces of the planters are
about two feet above the paved surfaces, so for comparison of the
vertical positions of constituent concentrations, the depths for
points v4, Vi1, and:Vl3 should be considered to be 2 feet less
than those reported in Table 1. Isoconcentration contours of
hydrocarbon constituents in the soil vapor are plotted in Figures
4 through 7. -Mederate-to—high;concentrations of hydrocarbons
were detected afﬁdepthsfbf 6 to 13 feet near the southern pump
island, especially at pdiﬁf V7. Except for the very mobile
compounds that elute prior to benzene, the hydrocarbon plumes

appear to remain within the site boundaries.




TARLE 1 CONCENTRATIONS OF HYDROCARBON CONSTITUENTS IN SOIL VAPOR AT CHEVRON 5SS 9-2582,
DUBLIN, CALTFORNIA 11 FEERUARY 1988

Peaks Total

Not Volatile

Peaks Prior® Ethyl- Otherwise Bydro—

Sanple Depth to Benz Benzene Toluene oXylene m,p-Xylene benzene Identifgfd carbong
location (£t} (ppm) { pom) (ppim) {ppm) {ppm) { pom) {(pem) (pom)
vV1/a 3 <1 <1 <1 <1 <1 <1 6 6
V1/B 5.5 <1 <1 <1 <1 <1 <1 <1 <1
vi/C 8 84 <1 <1 <1 <1 <1 <1 85
vV1/D 10.5 <1 <1 <1 <1 <1 <1 <1 <1
V1/E 13 330 1 %) <1 <1 4 6 340
V2/A 3 <1 <1 1 <1 <1 <1 <1 1
V2/B 10,5 <1 <1 <1 <1 <1 <1 <1 <1
v2/C 15%.5 - 1 <1 <1 <1 <1 <1 <1 1
V3/A 3 320 <1 <1 <1 <1 <1 14 330
V3/B 13 1 <1 <1 <1 <1 <1 <1 1
V4/A 3 4 <1 <1 <1 <1 <1 <1 5
v4/B 15.5 2,000 1t 6 <1 <1 <1 120 2,100
V5 3 1 <1 <1 <1 <1 <1 <1 1
v6 3 <1 <1 5 <1 <1 <1 1 6
v7/A 3 <1 <1 <1 <1 <1 <1 <1 <1
N3/B 5.5 7,500 . 150 200 <1 <1 3 1,800 . 9,700
VB/A 3 13 <1 <1 '3 <1 <1 <1 14
‘V8/B 5.5 1,100 b5 140 <1 2 5 860 2,200
V9 4 15 <1 <1 <1 <1 <1 <1 15
vio 6.5 150 <1 <1 <1 <1 <1 <1 150
Vi1 6.5 <1 1 <1 <1 <1 <1 <1 <1
iz 13 280 <1 <1 <1 <1 <1 <1 280
Vi3 15.5 3 <1 <1 <1 <1 <1 <1 3
Vid 6.5 18 <1 < <1 <1 <1 1 78
Vi5 13 <1 <1 <1 <1 <1 <1 <1 <1

a. Early peaks from blank data subtracted from total peaks prior to benzene.
b. Quantification based on V-sec:ppm ratio for benzene (see text].



TABLE 1 (CONT.)
BLANK DATA
Peaks Total
Not Volatile
Peaks Prior? Ethyl- Otherwise Bydro-
to Benz Benzene Toluene o-Xylene m,p-Xylene benzene ,Identif}i)ed carbong
Time {ppm) { pom) (ppm) (pom) (ppom) {ppm} ( ppm} (ppm)
1040 e <0.1 <0.3 <0.1 ¢0.1 <0.1 <0.1 1
1232% 1 <0.1 - e — — — —
1528%* 1 <0.1 — — - — —_ —
PERCENTAGE OF STANDARD RECOVERED
Ethyl-
Benzene Toluene o-Xylene m,p-Xylene benzene
Test Time { ppm) {( ppm) {ppm) {ppm ) {ppm)
1010 100 100 100 1060 100
1337 104 107 137 115 126
GASQOLINE STANDARD
Peaks Total
Not Volatile
Peaks Prior? Ethyl-  Otherwise Bydro—
to Benzgne Benzene Toluene o-Xylene m,p-Xylene benzene Identif}ised carbong
Sanple { pom) (ppm) {ppm) {pom ) (ppm) (ppm) {(om) {ppm)
Regular 150,000 4,600 6,200 550 1,700 380 13,000 180,000

Note: * indicates an abbreviated blank chromatogram, used to determine peaks eluting prior to benzene.
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shallow soll gas at Chevron Service Station
9-2582, Dublin, California, February 1988.
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shallow soil gas at Chevron Service Station
9-2582, Dublin, California, February 1988.
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Low levels of hydrocarbons were detected in the vicinity of the
the northeastern planter and the tank field. The relative con-
centraticns of the hydrocarbons suggest that these are the
veathered residues of petroleum products rather than material of
recent origin: there is little benzene and ethylbenzene relative
to the concentrations of toluene and the small-molecular-weight
compounds which elute prior to benzene. The extent of this

contamination towards the southeast 1s unknown.

Finally, low-to-moderate concentraticons of compounds which.elute
prior to benzene were found between the pump islands and the tank
field at a relatively shallow depth (3-4 feet, see Figure 5).
Neither benzene nor toluene was found at levels above the detec-
tion limit. It is unclear if this area has the same scurce as
either of the other plumes, because V3 did not have any detected
hydrocarbons at 13 feet (the depth at which hydrocarbons were
found in the area of the tank field) and because V9, V6, and V5
(the locations between V3 and V7) did not have any detectable
hydrocarbons.

2.3 DISCUSSION

The SVCA detected two (possibly three) areas of soil gas hydro-
carbons at the Dublin site. Based on their chromatographic
responses, most of the detected hydrocarbons in the eastern area
of the site are low-boiling-point, low-molecular-weight
compounds, probably alkanes such as pentane. Alkanes have a very

low level of human toxicity (Sandmeyer 1981},

The highest detectea concentrations of benzene (150 ppm) and
toluene (200 ppm) were found at point V7 (see Table 1). These
values can be ﬁsédrwith‘Henfy's Law to make order-of-magnitude
estimates of potential ground-water concentrations. Inherent in
this estimate is the assumption that product has reached ground
water, which has not been confirmed for this site. A Henry's Law

constant (H) is the ratio of a chemical's concentration in air to



its concentration in water at equilibrium (see Appendix A). It
can be estimated by

H = CSV/Cw
where

H

Henry's Law constant, atm"L/mole

Cgv vapor concentration, atm

Cw water concentration, mole/L.

For estimating ground-water concentrations, this equation can be
rearranged as:
C

= C H.

W SV/

To make the units compatible, the following conversions are used:
1 ppm soil vapor = 1106 atmosphere; 1 mole = mole welght
expressed in milligrams. The molecular weights of benzene and
toluene are 78x10° mg/mole and 92x10° mg/mole, respectively (EPA
1986). Their Henry's Law constants are 5.6 atm'L/mole and 6.4
atm-L/mole, respectively (EPA 1986). Using these values, the
expected ground-water concentration of benzene can be estimated
as

C 0.014 C

w-Benzene ~ sv-benzene-

For toluene, the ground-water concentration can be estimated by

C = 0.014 C

w-toluene - sv-toluene-

On the basis of these eqiations, the order-of-magnitude estimates
of dissolved benzene and toluene concentrations at the Dublin

site would be 2 mg/L and 3 mg/L, respectively.



These levels can be put into perspective by comparing them to
ground~water saturation values. A study sponsored by the San
Francisco Bay Regional Water Quality Control Board (1985) found
that gasoline-saturated ground water contained as high as 40 mg/L
benzene and between 9 and 76 mg/L toluene. The estimated levels

are an order of magnitude below those asscociated with water
saturation.



3. CONCLUSIONS

The SVCA found two areas of hydrocarbon soil gas contaminination.
One area seems to be associated with the tank field, although the
highest measured levels of hydrocarbons were found in a planter
northeast of the tank field. The levels of benzene and toluene
within this plume are low (less than 10 ppm}) and most of the
detected hydrocarbons are suspected to be nontoxic alkanes. This

suggests that the source of these hydrocarbons may be weathered
gasoline.

A more significant area of contamination was detected in the
vicinity of the pump'islands. The relative concentrations of the
hydrocarbons suggests that the source is fresher than the
material discussed above. The benzene and toluene plumes in this
area do not extend beyond the site boundaries. The. SVEA resulis
suggest that the levels of dissolved benzene and toluene in
ground water under the site could be as high as 2 mg/L and 3
mg/LL reépﬁttively._
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Appendix A

Principles and Application of Soil Vapor
Contaminant Assessment



APPENDIX A: PRINCIPLES AND APPLICATION
OF SOIL VAPOR CONTAMINANT ASSESSMENT

The soil vapor survey, or SVCA, technique takes advantage of the
behavior of hydrocarbon mixtures and the physicochemical proper-
ties of the individual components in the subsurface. Following a
subsurface gasoline release, free product will migrate downwards
towards the ground water, some of the gasoline will volatilize,
and some will adsorb to the soils. In the case of a spill of
sufficient volume to exceed the soil binding capacity, free
liquid will reach ground water, at which point it will float and
may begin to vaporize and solubilize.

Like most hydrocarbon liquids, gasoline is a complex mixture of
many compounds, each with its own physicochemical properties.

The contaminants found in ground water located beneath a layer of
floating hydrocarbon are generally less hydrophobic and are
generally found in concentrations proportional to the hydro-
carbon/water partition coefficient (i.e., the relative sclubility
of a given compound in the bulk hydrocarbon to its solubility in
water) and to their percent composition in the gasoline. It may
be noted that concentration of total benzene, toluene, and
xylenes in product-saturated water may exceed 10-20 mg/L (API
1985a).

Hydrocarbons will also volatilize into the air- or gas-filled
soil interstices. Volatilization is largely a function of vapor
pressure. The natufes of the contaminant mixtures, in terms of
specific component mixtures, in either the aqueous or vapor
phase, are distinctiy different from each other and from the
gasoline. That is, the more Hydrophilic hydrocarbons will be
more likely to hbve intofgroﬁnd water, while the more volatile
compounds are more likely:tb move into the vapor phase, and the
compounds that are both less volatile and more hydrophobic are
more likely to remain in the free product or be adsorbed to soils
(Hinchee and Reisinger 1987).



Hydrocarbons not remaining in the free product will partition
into either ground water or scil vapor and migrate as the result
of a variety of interacting forces. In ground water, contami-
nants will migrate with the ground-water flow, interacting with
the rock or soil geological medium. As the contaminants pass
through a medium, organic constituents in the medium interact
with the contaminants, and some are adsorbed or bound to particle
surfaces (Bruell and Hoag 1986). The result is a net retardation
in the velocity of movement of those compounds relative to that
of the ground water in which they are dissolved. The process is
analogous to laboratory chromatography. The compound with the
least affinity for the porous medium is least retarded and there-
fore moves most rapidly. This compound, then, is present at the
leading edge of a contaminant plume.

The affinity of a compound for the soil porous medium is partly a
function of the compound's hydrophobicity--that is, the more
hydrophobic a compound the more likely it is to adsorb to the
solid medium. Aqueous solubility is a good indicator cf hydro-
phobicity: the more scluble a compound is, the less hydrophobic
and more hydrophilic it-is, and vice versa. Vapor pressure is a
good indicator of volatility; compounds with higher vapor-’

pressures are more volatile.

In determining the environmental fate of wvarious hydrocarbon"
compounds in a hydrocarbon mixture such as gasoline, those which
have a high vapor pressure are more likely to move into the vapor
phase, or evaporate;. Compounds with high sclubility are more
likely to move into ground water from the free product and, once
in ground water,_téhd to move more rapidly. Compounds of low
vapor pressure and low solubiiity tend to remain in the free
product or be adsorbed to the solid matrix and remain relatively
immobile. e

Dissolved compounds will tend to volatilize from the aqueous

phase. The Henry's Law constant is the equilibrium ratio of a




compound's concentration in the vapor phase to its concentration
in the aquecus phase. The higher a compound's Henry's Law con-

stant, the greater its tendency to volatilize from water into
air.

Figure A-1 graphically illustrates the vapor pressure, agueous
solubility, and Henry's Law constants, and their relationships,
for selected hydrocarbons typically found in gasoline. The
Henry's Law constant is approximated here as the ratioc of vapor
pressure to solubility.

The Henry's Law constant 1s directly related to the tendency of
compounds to volatilize, as opposed to solubilizing. Compounds
with Henry's Law constants greater than 0.001 (atm- m3/mole)
volatilize from water into air very rapidly (Lyman et al. 1982);
those with Henry's Law constants greater than 0.01 (atm® m3/mole)
are generally volatilized so rapidly that they are seldom found
in gascline-contaminated ground water. It may be observed
(Figure A-1) that tetraethyl lead (TEL) has an extremely low
solubility and a relatively low vapor pressure. As a result,
this constituent would not be expected to solubilize and migrate
in ground water, and although its low vapor pressure would
indicate slow volatilization, its Henry's Law constant indicates
that it may be more rapidly volatilized than solubilized. The
fate of TEL would be expected to be long-term binding to the
soil.

On the basis of these properties it can be seen that associated
with any ground water, soil, or free-product contamination is
vapor phaSe contamiﬁation. The SVCA technique takes advantage of
this, and through the COllection and analysis of soil vapor
permits a rapid;“cost—effective delineationlof the extent of
contamination. -
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Appendix B

SVCA Data Sheets and Chromatcgrams
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L TOF.IN(B) =%, 5
|
CrEQMATOPAL C-REA FIE )
LEnELE KO @ HETHOU 4
i GEPORT MO 2297 SAMFLE WT 188 o
RO TIUE AREA MK IDNO CONG HANE E
_ _ £
1 B3RS 19245
z B.,a428 3156V
4 0,46 vi3e8s v -
4 1.6% 15996% 2
5 3.37¢ 186648 @
& 6.783 . @RE54E =
? 7.867 430450 ¥
£ £,573 L L-Y-2-1: R
TOTAL 1214168 ]
FUlT 10
10H0 HENE TINE FAGTOR CONC
1 BEN 1.6 5. 13442E-5 16 c
¢ TOL 3.4 4.17932E-5 16 ~
% ET BEN 6.8 1.18743E-5 te +
4 n-p %L 7.3 5. 52278E-9 26
5 D-XYL &.6 3.76385E-5 16
END '

CALIEB 1



EA ENGINEERING,
SCIENCE, AND

TECHNOLOGY, INC.
Project Number: 3

Station Number:_ 9~ 25€

Sample: Ul b,
START
pgr1i1s88 1G:23:04

HNU 421 Gas Chromatogram

pate: “2{/”/881'2&%

Analysts: M'E / !./ A& / 1/]4

std. Vol. Inj:__ 5 Wl

Comments:

S.75

CHROMATOFAC C-RZA
SaMELE NO a
KEFPORT NO 2399

FERO TIME AREA MK
i 0.303 46942
4 O.4E 41884 Y
3 B 16671 V
4 fB.675 agee v
5 6,812 eog4 W
6 @, 96 T w740 ¥
7 1.398 1498
g 1.81 1661
o .11 13069
10 3.353 4940
11 5,75 1596982

T0TAL 300312

RUN :

YOLUME INJECTED CUL?

2 166

PILUTION

5 1

FILE ]
METHOD cd
sarpPLE WUT 1pG

100 coni NANME

f.5z226 TOL

na

mpTysT @

AL YA R LA

GL0



;
'

EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.

Proiect Number:

Date: L/lf_/ﬁﬂrw
mwut [ jt [pp

HNU 421 Gas Chromafogram

X

Station Number: ﬂ - Lj g;_ Analysts:
Sample: NG Std. Vol. Inj:
Vol. Inj: 00 rIe Comments :
STAKT _
pers11-8% - 11408240
e 303
7,538
CHROMATOFAC  ©-R3& FILE
SAMPLE N0 0 METHOD
EEFORT NGO 2400 SAMPLE WT
FKHO TIHE AREA MK 1DHO CONC
i 0,302 27298
z .48 74727 ¥
3 . @.462 16767 ¥
4 9.593 z484
5 3. 356 8714 f.4669
TOTAL 57741 90,4669
RUN '
VOLUME IMJECTED (UL
7 100
DILUTIGN
2 1
33 . BEN TOL
Ms P-XYL ET BEN PNOT
-1,59321 o 6.23345
Y ) @. 0389251

¥ERROR¥ 16:UNDEF’D STATEHENT IN 410

HAME

ToL

O-XYL
TYH

]
-1.32683

TrL.

Zirse-lic

9.0




EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.

Project Number: AV B 34
Station Number: 4~ 24%)
Sample: \[j_ﬁ}

Vol. Inj: [ w -

. wrrared v oaiHIEYIEN n

START

@es11/88 10:55: 34
<S4R 43
e e L R
CHROMATOPAC  C-RE
SanFLE MO ©
REPORT f0 2402
PLNO TIME GREAR MK IDNO
1 ‘0. 242 _44361
g 6.43 zooee v
3 f.59% 8244 Y
4 7.787 4448
TOTAL 85973
L1&T

BEaSIC PROGRANM

E=1.00
PE=57000
EB=0
¥e=86
Xi=@
Hl=8

[

0

Date:
Analysts:
Std. Vol. Inj:

Comments:

FILE
METHOD
SAMPLE WT

COHC

HNU 421 Gas Chromatogram

BN/Y.t —

wut [ gt /oe

504

c4
1006

NAME

RIS @

A LAY AR A

LLO

_ v




m SA ENGINEERING,
CIENCE, AND - '
l TECHNOLOGY, INC. o HNI;EJIthGa: Chromatogram
Project Number: 5!1[/8361 Date: Zf/”/ﬁ's —
Station Number: - Rnalysts: M'E / KH / DP

Sample: Vi¢ Std. Vol. Inj: 504
vol. Inj: [OO"‘Q’ Comments:
- ALARUAT Ls Uil " M St Chicil an - _—
START
mesi1s88 11:16:19
| ————————
‘ 1 T B P T S @ é
e e 6.967
3.435 @
L8452
: . 107 E
i
3.333
~
]
&
L%
-
o
=j 9,832 E;
f CHROMATORAC  C-R3A FILE i
? SAMPLE NO O METHOT z4
‘ REPORT NO 2403 SANFLE WT 100
FENO TIME AREA MK I1DNO CONG NAWE
1 a.217 553337
2 B,.372 54523 ¥
3 3,425 406697 ¥
4 0.465 495828 V¥
g 6.668 7853343 V¥
3 B.67% 156036V
7 0,743 27894 ¥
5 0.815 18841 V.
9 0,967 169151 -
10 1.857 47278 ¥
11 1.165 5590
12 1.405 28832
13 1.812 16456
_ 14 2.187 17493
. 15 3.333 2662 2 6.1105 TOL

8.1163

R A g T PR R R




[

EA ENGINEERING,
SCIENCE, AND

Project Number:

Station Number: 9~ 25%J
Sample: Vi
VOl‘- Inj: !dol‘z_
*LRRUOR¥ 16iUNDEF- U DIHIENEN:
START
G2s11/88 11:21:28
L #3107
3 ;
;? 3.3862
CHROMATOFRAC C-FE2A
SAMPLE MO ©
REPORT NU c404
PEND TIME AREA MK
g 8,215 265186
bt B.4¢2 23e3e Y
3 . B.992 4614 ¥
4 3,362 3727
ToTAL . 58089
RUN N
YOLUME INJECTED <UL)- .
? 180
BILUTION
? 1
FBE BENK

HsP-XYL
-8,:082442

TTECSFthCJLIDC%gﬂlPQCZ.

HNU 421 Gas Chromatogram

L report sheet
Date: 7,/[[/3'3 _
- Analysts: ot /!{[f/ﬂp
Std. Vol. Inj: 5 4
Comments;
1 41
FILE
METHOD 24
SAMPLE WT 168
1TNO CONE HANE
Z 0.1997 TOL
B.1997
TOL D-®YL
PHROI TWH

2]
8.0340342

TS @

(AL 4 TALY A4

6L0




EA ENGINEERING,
SCIENCE, AND
1TEC3F4P4CJL£3C%EﬁIPQC3.

HNU 42] Gas Chromatogram

. o report shee
Project Number: Date: 7. / H /33‘&‘4
station Number: 9 ~ 2583 - maigsts:__ e [yt /pp
Sample: vib Std. Vol. Inj: 54
} Vvol. Inj: {00 12 Comment s :
: - R o a oy -- - -t - wamtwnicid R - L
y START
7 @2/11/88 11:36:22
#. ; 9a¥8%s
4 1.ees
: 3 4.gee
CHROWATOPAC  C-R32A FILE o
SaMPLE NO @ METHGT 24
REPORT NO  240% SAMPLE WT 166
PKNO TIME AREA MK 1DHO COUNC NAME
&
1 b.1€2 1517 ?
e 0.308 2es7s ‘
3 B.427 6605 V %
4 0.478 12829 ¥
5 6.6 | 4340 ¥
TOTAL 47973 8 R
RUN _ R i
YOLUME INJECTED (UL 2
7 160 "
DILUTION
TOL 0-%YL
PHO1 TVH
e o

2.98023E-8

~-8.28215¢
TW. 4rB® . . , SRS v

PR

BTN R T N e




EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.

Project Number:
Station Number:

-

R
Sample: v2<e i
Yol. Ini: 00#9- w :
BLRKUKE 16IURNULEEr L DM ooy an
START
ges11-68 11:50:28
- o313
= ars
;? 3.39
CHROMATOFAL C-R3A
SAMPLE MO 0
FEPORT HO cdoa
PKNO TIME AREA MK IDNQD
1 0.313 27885
c .43 18974 V')
3 8.473 29178V
4 .61 10416 ¥ .
S 8.675 2813 ¥
€ 0.723¢ - 1067 ¥
7 B.973 1008 -
g 3.39 6474 c
TOTAL 97723
RLUN
VOLUME INJECTED <UL>
? 1080
DILUTION

1

HNU 421 Gas Chromatogram

Date: 7, /” /8’ report sheet
Rnalysts: Mg@/ﬁ / '[./ H /DP

std. Vol. Inj: 5@/’4_-—

Comments:

FILE i
METHOD 2
SAMPLE WT  1@@

CanNC NaME

0.3469 TOL

0.3469

TOL 0-XYL
PNO TYH

I ~;».-=a- R Y B
R e By

0t

Pl



EA ENGINEERING,

SCIENCE, AND

TECHNDLDG;(. INC.

BNU 421 Gas Chromatogram

7 /” /8' report sheet

Project Number: Date:
Station Number: -~ Lsgg Analysts: gt [k/f/ﬂf
Sample: UIE std. Vol. Inj: 5
Val. Inj:__lOQ,gﬁ-_ Comments:
BERRORN 1GiUNDER‘ D Simicac.,
START
ge2sil1788 12104329
) — = Lk
e — P —_— 1
s 14 :F — - i
1.42
T-¢38es
2.12%
CHROMATOPAC C-R34 FiLE ]
sAMPLE NO 8 HETHOD 4
REPORT NO 24407 SAMPLE MWT el
PXHO TIHE AREA MK IDHO COKC NAME
3 G.323 1499681 E
2 0.377 2eBE62 ¥
3 .43 1495522 ¥
4 B.472 2163615 V¥E
9 0.615 3114179 VE
& 8.68% 796326 ¥
7 g.758 192337 ¥
g a.sg2 62137 ¥
9 8,977 777400
16 1.087 287368 ¥V
11 1.175. 93887 ¥
ie 1.48 - 165857
13 1.655 39173 1 2.4483 BEN
14 1,825 89764 ¥
15 2,125 72173
1% 2.703 78S8
L7 2.912 6693
18 ~3.3ge 25367 2 1.3591 TOL
3.8079

RUN

uni UKE thEE]Eb UL

)

[ 4} 47T A4

180




EA ENGINEERING,
SCIENCE, AND
115E3F1P4CJL£3C3;1|PQC3.

HNU 421 Gas Chromatogram

'z,/u/m’fg"';’sM

Project Wumber: Date:
Station Number:_ -~ Analysts: Mv&ﬁ__'k/-f /pp
Sample: J A std. Vol. Inj: e/ B
vol. Inj: Comments:
memmur® Lod UNUET TERAENT 4N P
A.5AVE 1,50
4TTENC(RY=10
5TART
nesi1/88 12¢19313
= B: i3
CHROHATOGRAR 1 HMEMORIZED
CHROMATOPAC L-R3A FILE Q
cAMPLE HO Ic] HETHOD 24
REPORT MNOD 240& SAMPLE WT 166
F¥HOD TINE AaREA HK 1DHO COHG NANME
1 6.323 767838 £
4 p.37% 152739 ¥
3 0.432 1186926 ¥
4 B.473 1783644 VYE
S 8.617 3561554 VYE
& n.68%8 962617 V¥
7 9.793 136550 ¥
8 p.BES pZO84 VY
9 .98 912321
16 1.87 . 359069 ¥
11 1.178) 1494162 ¥
12 1,483 ZO6Z1l6
13 1.83 gansel .
14 2123 181970 ¥
15 2.698 9259
16 2.902 12149
17 3,37 25317 2 1.3565 TOL
TOTAL 10694329 1.3565
RUM
YOLUHE INJECTED (UL
7 1086
DILUTION
? 1 _
PEB BEN TOL D-RYL
MyP~RYL ET BEN PNOL TYH
318.187 <] g. 6768229 =]
] g 13,6749 332.48
«FOONDE 1&IIMREFsh STATFHENT IN 410

TS

zivselez

280




EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.

HNU 421 Gas Chromatogram

. . report sheet
Project Number: CﬂV83 Date: 7,/”/8.8—‘@——
Station Nusber:_ 4~ 2% Analysts: Jagafs [/ 74 Ipp
Sample: B g, Std. Vol. Inj: 5 A
vol. Inj: [O02. Comments :
- U FRE YRR ] - v e e e m e - - R
START
persilsgs 12:132:38
ATTENLB) =6
P YN
aQek7
o e
TOP
CHROMATOGRAN 2 MEMORIZED
CHROMATOPAC C-R3A FILE Q
SAMPLE HNO €] HETHOD c4
REPORT NOD 409 SaMPLE WT 100
PKNO TIME arREa ®¥  IDHO CONC HANME
1 g.31¢2 28626
2 B.413 153061 ¥
3 g.6 gzt ¥
TOTAL 49608 2]
RUN
YOLUME INJECTED <ULD
? 186
DILUTION
7 1
FEE BEN ToOL O-%YL
s P-RYL ET EEN PHEOI TWH
-6g.e31842 [} : ¢ £]
5] | o -p.231042
LR e - AYATI’MI‘LIT.'N At

by - ',_-‘1.‘_& TR B
P AR Y 4 'y %

TS @

FAL 4T AR kA A

£80



EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.
Project Number: 3

Station Number: -

Sample: c;6t¢ﬁ5¢, Tast

Vol. Inj: 700.(3.,

*ERROR¥ 16IUNLLE "D SiHICHDINT 40

STRRT
pest1s88 12:38:00

Bé23 g, 525

;? 3.4087

ETOP
CHROMATOGRANM 3 HEMORIZED
CHROMATOPAC C-R3A

SAMPLE HO 8
REFORT NO z418@

PKNO TIHE AREA MK 1DNO
1 0.207 3p7et
2 §.423 196817 ¥
3 D.468 647G Y
4 8.525 177687 ¥
5 5.603 216727 ¥
3 6.678 7561 ¥
7 @.972 3085
8 _1.415 1750
; 9 3.407 4488 o2
TOTAL - 112415
RUN .
VOLUME INJECTED <CUL)Y. .
7 100
DILUTION
7
PEB BEN

Hy P-XYL ) ET BEN
. 1.5917 a:

Ll

!

NEFEROTATEHENT LN 41
ol Y ) e TN
B M B

HNU 421 Gas Chromatbgram

Date: ‘Z-/II/SEIEM
analysts:__ bt [ jH /0P
std. Vol. Inj: 5 L

Comments:

ha i AL

FILE E]
HETHOD 24
SAMPLE 4T 168

CONTC NAME
@
!
8.2485 TOL 1
————————————— i
6. 2485 |
N
~
e
[¥,]
F-%
TOL O-XYL o
PNOI TYH
B.128227 ]

G.Db200462 1.7320¢6

T Y
‘_.!-iig S o
. ]
I

BRI
-, Lo



EA ENGINEERING,
SCIENCE, AND

Project Humber:

Station Number: 9~ 26%J)

TTEC:F*PJCJLIDC%ECIPQCS.

1DHO

- Sample: Ve
vol, Tnj: (00 sd-
ENS GINE) L ] L] Bl ity 4 -
START
p2s11/88 12:46147
§. 857
o B
1.417
=
© s
Ig 5,828
STOP
CHROMATOGRAM 4 REMORIZED
CHROMATGPAC  C-R3A
SGMPLE NO O
REPORT NO 241t
PKNO TIME AREA MK
1 6.273 1669
2 §.323 31147 ¥
3 g.427 19680 ¥
4 @.47 19111V
5 8.665 17841 ¥
6 9.689 5893 v
7 ' 9.975 2376
8 3.415 7718
TOTAL 184629
RUN :
VOLUKE INJECTED C(UL)
7 168
DILUTION
“ BEN

PR

HNU 421 Gas Chromatogram

”2’/0‘/8’nq£rt:meet

Date:
 malysts:__wuE [ H /0P
Std. Vol. Inj: 50

Comments:
FILE @
METRHOD o4
SANFLE WT 100
CONC NARE
8.4135 TOL
9.4135
JoL 0-®¥YL
PNOIL TVH
6.206251 8
B.0344729

1,4887

e —— e e e

¥80

.

s *




EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC

ENU 421 Gas Chromatogram

TS @

[AR AT AN A

G380

o report sheet
} Project Number:_ L HV B3 Date: L/II/S’F
1? ’ Station Number: ﬂ - LS ga Analysts:___lsvaAf / KH / /]
. I . . A L]
Sample: Ué, Std. Vol. Inj: 50
hass Vol. Inj: 56,0 Comments: '
s« SEKEUKR (O UNDELE " & &I A eltmibd dsd P
STARRT _
geril1-s88 12:55:47
562
3,435
CHROMATOGRAN 5 MEMORIZED
CHROMATOPAC C-R3a FILE B
SAMPLE NO G METHOD 24
REFPORT MO c4ie SAMPLE WT 100
PRNG TIHE AREA MWK IDND CGHC NAHE
1 0.437 34314
z 6.667 9621
2 1.178 1762
4 1.43 1712 _
S 3.435 ‘ 27389 .2 s.218 TOL
T0TAL 144798 - - 5.218
RUN : ’
VOLUME INJECTED (UL
? 1860 €3519/
DILUTION
? i
PEB . BEN TOL 0-X¥L
HeP-XYL ) ET BEHN ‘ PNOIX TYH
2.606898 \Lq’

., ~0.299773 B
o N 2.74423 YV

TR T ARTRAREE

a
[T



P SCIENCE, AND e .
{ TECHNOLOGY, INC. HNU 421 Gas Chromatogram

Project Number: _éwa Date: | 1 / T ,/B'B'ﬂm rt sheet

{ Station Number: 4~ 25%1 analysts:__ s [ kit /DP

3 Sample: U std. Vol. Inj: 5044

oo vt S0 comentsi
START ;
Gers11-88 13:08:21

325
'g?ws@ §.43

o o ——

GRS s

- 6.193

i it L -

[
:'J
o
[9,]
y.
~
CHROMATOGRAM 6 MEWMORIZED " «
CHROMATOPAC  C-R3A FILE @ {
SAMPLE NO @ METHOD 24 '
REPORT NO 2413 . SAMPLE WT 1080 o
’ o0
»
PKND © TIME ~ AREA MK .1DNO CONC NAME
1 f.325 18777
2 G.43 48038 ¥ .
3 6.665 24534 SV
4 6,892 1634 . ;
5 3,43 11215 e 6.6009 TOL !
TOTAL 164197 6.6009
RUN
. VOLUHE INJECTED CUL)
v ? 59
..~ . DILUTION
BEN

TOL
B NN T PR L, oot 1t 1ol Y S s A



TECHNOLOGY, INC

Project Number: _QMM ‘ Date: 2,/ i _/3"&'re It sheet

EA ENGINEERING,
SCIENCE, AND HNU 421 Gas Chromatogram

}

1}

'.-_A‘::’."-'-A'#-:qt-:ﬁ’h."r-m'n‘.” i

Se—

Station Number: 91~ 128 ij; Analysts: a4t / KH / 1]4
Sample: )b Std. Vol. Inj: f)-C)/-.L_.
\;Fotlh{ﬁj*: o wauﬂz Cormnenf.s: )

START

ges11-88 13:21140

3.40¢2

4.148

CHROMATOGRAN 7 HMEMORIZED

* CHROMATOPAC C-R3A FILE e
i SAMPLE HO 0 HETHOD 24
i REPORT NO 2414 SAMPLE WT 100
:
[
| PKHNO TINME AREA MK I1INO cone NAME
’ 1 0.328 29448
ﬁ? 2 B.432 46947 ¥
v 3 9.615 11745 V.
P 4 0.692 © 2%96 ¥
o 5 8.983 . 14645 ¥
6 3.402 1932 e 0.1635 TOL

RUN

? 186
DILUTION
7 1
" PBB
P=XYL

T0TAL seste 6.1035

YOLUME INJECTED <{UL?

BEN TOL D-XYL
PROIL TYH
0.6517473 6

A . — - o —

0.00862869 3.9?3685

TR OTWIYCT R

Fivc7-177

1 OMN



EA ENGINEERING,
SCIENCE, AND
TECHNQLOGY, INC.

HNU 421 Gas Chromatogram

el LB T

. X o report sheet
Project Numver: (L HV 83 Date: 'L/”/S'F_L_
Station Number: 9~ 25%) Analysts: __ wvafs / ki /np
Sample: U Std. Vol. Inj: P
Vol. Inj: 0.8 Comments: .
g SUNNLRTLLE ] toaunyer i STQTEMENT I 410 Y
START -
pzsi11/88 13:37:98
517 @.3c
— 1.672
:E.,_ ———  3.455
? 6.948
—7 .23
£.753
CHROMATOGGRAN g8 MEMORIZED
CHROMATOPAC C-R3A FILE a6
SaMPLE NO (0] HETHOD 24
REFPORT NU 2415 SAMPLE MT 160
PENO TINE AREA NK  TDHD CONC NANME
1 8.32 23331 ¥
=4 G.432 4097 V.
3 0.456% 19506 ¥
4 8.317 14363 V¥
5 B.612 2475 ¥
(=3 1.672 168664 1 10.06434 BEN
7 3.455 199145 2 10.6699 TOL
g €.948 285593 2 12.6064 ET BEN
9 7.43 fge233e v 4 25.9062 n-P XL
i@ g.753 310492 ] 13.7819 0-X¥YL
TOTAL 1624444

73.0078

iy T -

L

AT e & S L% s




- [ B

gmr |
F EA ENGINEERING. A
1 SCIENCE, AND
. TECHNOLOGY, INC. L “Nge“it(;:: eg::lromatogram
Project Number: Date: 7,//!/8’5'_@7
Station Number:_ 4 -~ 7% EQ, | Analysts:___ vafs | Z, K fa /pf’
Sample: vk Std. Vol. Inj:__ 5 W4
By Vol. Inj: (00 Al : Comments: ‘
p2/11/88 12:48:07 A
[
]
) o
w A
S
I
;
i
;
: D1
i
1 '}
:
:
;
CRROMATOGRAN 9 MEMORIZED :
CHROMATOFAC  C-R3A FILE d i
SANPLE NO  © METHOT 24 ;
KREPORT NO 2416 SAMPLE WT 160 i
i
PENO TIME AREA MK  1DNO CONC NAME ;
1 0.232 12164 ;
o @,.308 166850 )
3 8,367 6109 V
4 B.427 23846 Y
5 0.605 " 9462
TOTAL 69631 8
RUN :
VOLUWE INJECTED CULD
2 100
DILUTION
2 1
PBB BEN ToL 0-%YL
MsP-XYL ET- BEN PNOT | TVH
6.394794 8 @ e

8 -2.958023E-8 B.394794

roel 41,60

. ek e p— T T




m EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC. ENU 421 Gas Chromatogram

project Number:_ L HV 83 Dates ' 2' In/e report_sheet

Station Number: 9~ 24 g; Analysts:__}dmf / KA / ne

Sample: v HE Std. vol. Inj: 50

Vol. Inji: '@& Comments:
¥ERRORK 16:UNDEF!D STATEHENT In wiu

START
B2s11-88 13:159:83
-i" G =40 . 5
— ] M!@
— — )
—_— I — —  1.852
Z.148
< ..
2298
3.448
§$J§
CHROMATOGRAM 18 HEMCRIZED
CHROMATOPAC  C-R3A FILE @
SANPLE NO © RETHOD 24
REFORT NO 2417 SAMPLE HT 1980
FKNG TIHE AREA MK IINO CORE KAME
1 §.325 2633616 L
g §.382 1204300 VE
3 B.435 3363482 VE
4 0.475 4547469 VE
5 0.62 6336704 VE
6 6.682 4578885 VL
7 9.762 1823831 ¥
8 6.83 285669 ¥
9 0.9% 4216411 VE
18 1.6882 1620475 ¥
11 1,192 1924594 v
12 1,44 1116228 ¥
13 1,675 170015 1 16,628 EBEN
14 1,852 972134
15 Z.14B 677417 ¥
16 2,74 89616
17 2.95 §7839 V¥
18 3.448 106184 - [ " & 5,6849 TOL
19 3.748 3732
za 3.985 13360
TOTAL 34374196 16.3128
RUH
VOLUME ITMJECTED <UL
7 50
DILUTION
7 1
PEB BEH TOL D-XYL
HsP=-%KYL E£T BEN FHOT TVH

£014,.53 18.628 5.68486 €

rpeeTiS @

ZIPSE- 1L

680



m gA ENGINEERING,
CIENCE, AND
TECHNOLOGY, INC. - HNU 421 Gas Chromatogram
Project Wumber: _QMQ bate: 7 /”- e report sheet

Station Number: 4~ 24%) Analysts: Vs / ki / 1/l
Sample: 9 std. Vol. Inj: 504,
Vol. Inj: “éﬂglﬂ, Comments:

START
B2/11/868 14114131
L4882 a.627
&
- 7.97¢ 3
- “alog
~
CHROMATOGRAM 11 HEHORIZED 3
CHROMATOPAC  C-R3A FILE a =
SAMPLE NO @ METHOT 24
REPORT NO 2418 SAMPLE WT 180
FEND TIME AREA MK 1DNG CONC NRNE
o
1 0,37 Zi154 8
2 8.383 7ra2 v
3 0,438 37835 v
4 8. 482 gzaee v
s 9.557 9980 v
6 §.627 175931 v
7 B.698 87932 v
8 8.767 19832 ¥
9 6.997 59607
16 1.688 18947 v
11 1.2 7477
12 1.445 16524
13 1.68 1778 1 0.1112 BEH
14 1.865 - 1731
05 2. 157 2584 .
16 3.467 3276 e 9.1755 ToOL
17 8.26 2256 s 8.18681 0-XYL
TOTAL 547468, 6.3868
RUN - o
VOLUME INJECTED <UL)
% 108
DILUTION
1
PEB BEN TOL 0-%YL
e P=XYL ET BEM PHOI : TYH
14,9648 B. 6555856 B.0877614 6.6500687
) e 8.16995%6 13,3282

HERRORE 1&61UNDEF'D STATFHENT TN atn

S —

™

A a0




"

P

EA ENGINEERING,

SCIENCE, AND

TECHNOLOGY, IINC,
Project Wumber: 3

Station Number:

\1‘-]"&

Sample:
vol. nfs_____ POk .. ..
ATTEN D) =10
START
geriirge 14125114
i

HNU 421 Gas Chromatogram

2, /"' /3 report sheet

-Date:
Analysts: ngé_/'k’h" np
std. Vol. Inj: a8
Comments: '

e

oy

= 1.448
—— 1,593 1877 '
F.158
: 8.035
CHROMATOGRAM 12 HMENMORIZED
CHROMATOPAC  C-R3A FILE &
SANPLE MO 8 METHOD 24
REPORT NO. 2419 SAMPLE HWT 100
PKNO TINE ARES MK 1DNOD CONC NRME
i 9.327 5380940 E
2 0,438 1127908 V¥
3 0.478 3376438 VYE
4 6,628 6593595 VL
5 6.69 5351449 VL
6 5.763 1828727 ¥
? 0,84 1658643 ¥
8 0.97 8745656 VE
9 1,09 5598385 VE
16 1.2 46061927 ¥
11 1.448 ° 4341448 V¥
12 1.693 944587 ¥ 1 59,048 EBEN
13 1,877 6334347 ¥
14 2.158. 362ésEB V¥
15 2,318 769773 ¥
16 2.767 454879
1? 2.973 922535 ¥
18 3.445 1476927 V¥ 3 76.8099% TOL
19 4,368 34214 -
20 4.878 g1z21
21 6.17 1749
ge £.483 31198 3 1.3771 ET BEN
23 8.035 10478
TOTAL e&2126200 139.235
RUN
VOLUME INJECTED (VLD
1]
DILUTIOH
?2 1
PRE BEN TOL O-%YL

TVH

TS @

TirsZ1zz

160

———

e e et

S |




Broject Number: Date:

S ENGINEERING,
SCIENCE, AND
m TECHNDLDG:;’. NG, ¥ Hﬂ"geegﬂitc;;eSEWt =

Statiop Rumber: ﬂ—- %5 Eg Analysts;
Sample: US' Std. vol. Inj: ZI&!:
Vol, Inj; ‘gzzg49’ Comment g ;
bl LR TR - T Thli |y an L \\
ATTENCB ) =¢
START
02s11-88 14:37
Lgis —-  9.485
-]
£
L]
~
b
CHROMATOGRAN 13 MEnoRIZER E
CHROMaTOPaC C-R3A FILE ]
SANFLE No ] HETHOD 24
REPORT Np Z4z0n SaMFLE yrt 180
PKND TINE - AREA MK Ipng CONC NAME o
[fa]
i 8. 325 44984 it
2 G. 38 12341 y
3 @.432 36074y
4 0.485 129433
5 B.623 98564 vy
é 0.697 33968
? 0.7 8814 ¢
] @.835 4217 v
9 8.993 45878
19 1.982 16831 ¢
11 1.1%923 Se27
12 1.443 14543
13 1,688 2329 | B.1456 Bry
14 l.2g2 14953
15 2.157 445n
T0TaL 493507 B.1456
RUN :
YOLUME THUECTED ULy
? 1080
FILuTtoN
7
PEB BEN TOL 0-%¥rL
He P=gyYL ET FEN FMOT TYH
12,9642 B.e727993 & @
2] =] B.6066441 13.6434
~~MERPNR ¥ 161UNDEF STATEHENT 1w aenm



