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1. INTRODUCTION
1.1 S5COPE

At the request of Chevron U.S.A. Inc., EA conducted a soil vapor
contaminant assessment (SVCA) at former Chevron Service Station

{55) 9-1153 in Alameda, California, on 4 May 1989. A follow-up

SVCA was conducted on 10 May to define the magnitude and extent

of soil-gas hydrocarbons onsite and offsite. This report

describes the investigation and presents the results.
1.2 SITE SETTING

Former Chevron 85 9-1153 is located on the northwest corner of
the intersection of Fernside Boulevard and Gibbons Drive {Figure
1). A newly constructed home resides on the property, and the
area in front of the home entrance (adjacent to the southern
boundary) has been fully landscaped. The residence is currently
unoccupied.

The site is about 10 feet above sea level (MSL) and the topo-
graphic gradient is approximately flat (USGS 1959). The nearest
surface water, a tidal canal, is located about 450 feet to the

east at its closest point.

Groundwater flow is expected to be eastward toward the canal.
The depth to groundwater at the site was measured as about 4.5
feet below grade on 4 May 1989 in monitoring well C-1 (installed
by EMCON in August 1986), located near the southern site
boundary.

The site is in a predominantly residential and commercial dis-
trict, with the nearest houses adjacent to the northwestern pro-
perty boundary (Figure 2). There is no school or hospital within
1,000 feet of the site, but the Marina Convalescent Center is
located about 150 feet to the east (across Fernside Boulevard).
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Figure 1.

Location and topography of former Chevron
S5 9-1153, 3126 Fernside Blvd., Alameda, CA.
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No known active underground storage tanks (UST) for petroleum
products are located within 1,000 feet of the site, but a former
Phillips service station was located about 150 feet to the south-
east, at the present Foreign Car Repair facility.

1.3 SITE HISTORY

Chevron Service Station 9-1153 was demolished in 1986. The three
underground preduct tanks, the product lines, the pump islands,

and the waste 0il tank were removed at that time by.

On 4 June 1986, Blaine Tech Services (BTS) toock 12 soil samples
and 1 water sample (Appendix A) at the site: 6 deep (10-12 feet)
soil samples from the tank pit, 4 shallow (1-1.5 feet) soil sam-
ples from the two soil stockpiles adjacent to the tank pit, 1
deep soil sample (8 feet) from the waste oil tank pit, 1 deep (10
feet) secil sample in the vicinity of the former western pump
island, and 1 subsurface water sample from the tank pit. No
shallow soil samples were taken along the product trenches or
near the pump islands. The soil and water samples were analyzed
tor TPH by Thermo Analytical Inc. (TMA}.

In August 1986, EMCON (Appendix B} installed three monitoring
wells on the site and took water samples from each of the wells
on 4 September 1986. The water samples were analyzed for BTX and
PEvEL .

On 21 July 1987, EA conducted an SVCA at the site of the former
service station. Shallow (3 feet) soil gas samples were taken

from 12 points: 8 samples onsite, 2 samples about 10 feet off-
site near the northwestern site boundary, 1 sample about 60 feet
offsite to the south (across Gibbons Drive), and 1 sample about

90 feet to the southeast (across High Street).
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2. SOIL VAPOR CONTAMINANT ASSESSMENT

Following a subsurface gasoline release, as free product migrates
downward towards the groundvater some of the gasoline will be
adsorbed to the soils, and some will vaporize. 1In the case of a
spill of sufficient volume to exceed the soil binding capacity,
free liquid will reach groundwater, at which peoint 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 C, it can be seen that associated
with any groundwater, soil, or free-product contamination there
is vapor phase contamination. The SVCA technigue takes advantage
of this, and through the collection and analysis of soil vapor

permits rapid delineation of the extent of contamination.
2.1 S8VCA SAMPLING

On 4 May and 10 May 1989, EA conducted SVCA's at former Chevron
SS 9-1153 in Alameda. The gite is triangular-shaped with the
southern boundary adjacent to Gibbons Drive, the northeastern
boundary adjacent to Fernside Boulevard, and the northwestern
boundary adjacent to a nearby residence (Figure 3). A newly-
constructed two-story home (currently unoccupied and for sale) is
now situated on the property. The entry and general surroundings
have been landscaped. The current structures are shown as solid
lines on Fiqure 3 whereas the former service station facilities

are indicated by dashed lines.

Soil gas sampling points and existing monitoring wells are shown

in Figure 4. For clarity, the designations of former station

facilities are deleted in this figure and subseguent figures.
ikl

In May 1988, soil gas samples were taken from 32 sample locations

{(Figure 4): three sampling points inside the existing house and

Jarage, 14 points adjacent to the house and garage, 6 points

along the southern boundary, 3 peoints in the southeastern
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planter, 4 points along the northeastern boundary, 3 points along
the northwestern boundary, 1 point about 10 feet offsite to the
south of the southern boundary, and 3 points about 60 to 80 feet
offsite to the south (across Gibbons Drive).

The depth to groundwater at the site was measured at about 4.5
feet below grade; hence, only two sampling depths (2-3 feet and
4-4.5 feet) were incorporated during the SVCA's.

No sampling points were driven or sampled offsite to the east of
the site (across Fernside Boulevard) during this survey.

Sampling points V10, V11, and V27 were taken in close proximity
to the former tank field. Points V8, V9, and V13 were taken
close to the former western pump island. Points VS5, V6, and V28
were taken close to the former southern pump island, and V24 was

sampled about midway between the two former pump islands.

In order to establish the comparability and reproducibility of
data from the two surveys, sampling points V7 and V17, and V5 and
V28 were sampled in close proximity to each other on 4 May and 10

May, respectively.

Vertical profiles, ranging in depths between 2 and 4.5 feet were
made at about two-thirds of the sampling points. The shallow
depth to groundwater (measured as 4.5 feet below grade) prevented
the collection of soil gas samples below these depths. Also,
water was sucked into the sampling probe (described in section
2.1.2) at shallow depths (2.5 to 3 feet) at sampling points VS5,
V3, V13, V28, and V30. These sampling locations were either

close to the newly planted areas or near the house foundation.

Water was observed in the screened interval of the sampling probe
after removal of the probe at deeper sampling points V19 and Vv27.
Mud was also observed in the screened section upon removal of the
probe at the deeper sampling depth of V24.
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The samples were collected and analyzed according to the fol-
lowing protocel: First, a slotted tip at the end of a hollow,
steel sampling probe is driven into the scil to a desired depth
below ground surface; a vacuum pump is attached to purge approxi-
mately five probe volumes of vapor; purging vapors from the probe
ensures that the sample of vapor taken at this depth is not
contaminated by vapors collected higher in the section and that
the sample represents vapors in the soils at that depth. Purging
requires between 1 and 20 minutes. A vacuum gauge on the sam-
pling apparatus (Figure 5) measures the vacuum between the tip of
the probe and the pump. After the appropriate purging period, a
valve is closed and the vacuum in the probe decays. The vacuum
reading during purge and the vacuum release time are recorded on
the SVCA Data Sheet.

In general, the soil's gas permeability is indicated by the
vacuum release time and the vacuum during purge. A short vacuum-
release time suggests that soil gases flow freely through the
vadose zone to the probe; a long vacuum release time indicates a
high resistance to so0il gas transport, which may result in a
hvdrocarbon concentration measurement that is below the actual
level. In most situations, vacuum release is rapid (within three
minutes), and the sample is considered to be representative of

soll vapors at the sampled depth.

The samples are 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 57 C and the capillary column

flow rate is 10 ml/min. These conditions ensure peak retention
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time stability and prevent contaminant buildup within the column.
Blanks and standards are run every 6-8 samples to verify that the
system is free of contamination, and to ensure system repro-
ducibility.

The chromatograph yields a response 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-gec). The instrument is calibrated with a
multicomponent standard consisting of 9.6 ppm benzene, 9.3 ppm
toluene, 9.4 ppm o-xylene, 17.7 ppm m,p-xylene, 9.5 ppm ethyl-
benzene, 9.2 ppm n-pentane, 9.5 ppm n-hexane, and 9.4 ppm iso-
octane. The integrator calculates and stores the response ratio,
V-gec:ppm-. The ratio for each component of the standard is used
to quantify the concentrations of identifiable vapors in field

samples according to their V-sec values.

The concentrations of unidentified compounds are calculated in a
gimilar manner. In Tables 1 and 2 that describe 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, proporticned to the calibrated V-sec
response for pentane. Similarly, the column entitled "Uniden-
tified Peaks after Benzene" represents the sum of V-sec responses
for unidentified components which elute after benzene, propor-
tioned to the V-sec response for iso-octane. The column entitled
"Total Volatile Hydrocarbons® represents the sum of all detected

components {(ppm).

2.2 S5VCA RESULTS

The results of the SVCA conducted on 4 May and 10 May 1989, sum-
marized from chromatograms in Appendix B, are presented in Tables
1 and 2. Soil-gas isoconcentration contours for total volatile
hydrocarbons (TVH), benzene, and toluene at shallow (between 2

and 4.5 feet) sampling depths are presented in Figures 6-8.
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TABLE 1 CONCENTRATIONS OF HYDROCARBON CONSTITUENTS IN SOIL VAPOR AT FORMER CHEVRON SS 9-1153, 3126 FERNSIDE
BOULEVARD, ALAMEDA, CALIFORNIA, 4 MAY 1989

Total
Unidentified Volatile

Vacuum Feaks Prior Total Ethyl- Peaks After Hydro-

Sample Depth  Vacuum Release to Benzene® Benzene Toluene Xylenes benzene benzene carbons

Location (ft) (in. Hg) {min) {ppm) {ppm) (ppm) {ppm ) (ppm) ( ppm) { ppm )<
vi/a 2.5 22 0.25 770 25 <1 23 g 940 1,800
V1/B 4.5 22 2 410 3 16 1 <1 78 500
V2/3 2.5 21 0.25 4,100 80 69 17 <1 840 5,100
V2/B 4.5 22 0.5 24 <1 <1 1 <1 1 25
V3/A 2.5 15 0 2,000 <1 70 1 <1 910 3,000
V3/B 4.5 18 0.5 1 <1 <1 <1 <1 1 2
va/a 2.5 3 0 1 <1 <1 <1 <1 <1 1
V4/B 4.5 17 0.5 | < <1 <1 <1 1 2
VS/A 2.5 3-17 0.5 2,600 250 2,400 2,400 450 6,500 15,000
VS/B 2.5 5 2 93 8 83 51 <1 310 550
VE&/A gl 21 0.1 190 ¢l 1 <1 3 5 200
v6/B 3 23 135 1,800 34 39 12 10 500 2,400
7 2.5 15 0.1 23,000 2,200 2,700 200 43 8,800 37,000
vV8/A 2.5 8 0 3 1 <1 <1 <1 2 &
v8/B 4.5 21 0.5 97 1 <1 1 A 2 100
Vo-HS 3 10 0 <1 < <1 <1 <1 <1 <1
v10/a 2.5 0.5 0 25 1 1 ¢1 1 3 30
V10/B 4.5 22 1 1 1 1 1 <1 3 15
V11/a 3 0.5 0 26 0.5 1 <1 <1 2 1]
V11/B 4.5 21 0.25 360 2 5 2 <1 23 390
Vi2/a 2.5 0.5 ] 1 < <1 <1 <1 1 3
V12/B 4.5 21 7 37 <1 <1 <1 <1 3 40

a. Early peaks from blank data subtracted from total peaks prior to benzene.

ratio for pentane (see text).

b. Quantification based on V-sec:ppm ratic for iso-octane {see text).
c

. Summation of all detected constituents (see text).
HE = Head=pace =ample.

c54/911535/411
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TABLE 1 (Cont.)
Total
Unidentified Velatile
Vacuum Peaks Prior Total Ethyl- Peaks After Hydro-
Sample Depth  Vacuum Release to Benzene® Benzene Toluene Xylenes benzene benzepe carbons
location (ft) (in. Hg) (min) ( pom) { ppm) {ppm) {ppm) (ppm) ( ppm) ( ppm)<
V13/a 3 5 0 <1 <1 <1 <1 ¢l 1 i
V13/B 4.5 2.7 2 <1 <1 1 <1 <1 2 3
vid 2.5 17 0 13,000 360 370 340 69 2,900 17,000
V15 2.5 19 1 620 8 7 <1 <1 74 o
V16 2.25 17 1 1 <1 <1 <1 <1 2 3
BLANK DATA
Total
Unidentified Volatile
Peaks Prior Bthyl- Peaks After Hydro—
to Benzene Benzene  Toluene o-Xylens m,p—¥ylene  benzene Benzene carboné
Test Time { ppm) { ppm) {(ppm } ( ppm) { ppm) {ppm} (ppm)© { ppm)
0gasg 78 0.1 <0.1 <0.5 <0.5 <0.5 0.1 78
EEEE 2 <0.1 - - - - - 2
1016 6 0.1 <0.1 <0.5 <0.5 <0.5 0.6 7
1100 7 <0.1 <0.1 <0.5 <0.5 <0.5 <0.1 7
1355 17 <0.3 0.1 <0.5 <0.5 <0.5 <0.5 18
1415 3 <0.1 (.1 <0.5 <0.5 <0.5 0.5 3
1548 9 <0.1 <0.1 <0.5 0.5 <0.5 0.2 4

- Not required to be cuantified.

c54/91153/t1



** RBecalibrated.
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(Cont. )
FERCENTAGE OF STANDARD RECOVERED
Ethyl-
Benzene Toluene o-Xylene m, p-Xylene benzene n-Fentane ri-Hexane isc-Octane
Test Time (ppm) { ppm) { pom) { ppm) {ppm) { ppm) { prom ) {ppm)
DES8* 100 100 100 100 100 100 100 100
0934%=* 100 100 100 100 100 100 100 100
1128 101 112 127 119 126 131 105 105
1344 95 113 132 129 133 105 93 85
1539%* 100 100 100 100 100 100 100 100
1719 94 86 74 75 75 68 a5 107
* (Calibrated



TABLE 2 CONCENTRATIONS OF HYDROCARBON CONSTITUENTS IN SOIL VAPOR AT FORMER CHEVRON SS 9-1153, 3126 FERNSIDE
DRIVE, ALAMEDA, CALTFCRNIA, 10 MAY 1989

Total
Unidentified Volatile
Vacuum Peaks Prior Total Ethyl- Peaks After Hydro-
Sample Depth  Vacuum Release to Benzene® Benzene Toluene Xylenes benzene benzepe carbons
Location (ft) (in. Hg) (min) { ppm ) {ppm} ~{ppm) {ppm) {ppm) { ppm) (ppm)©
V17 2.5 1 0 37,000 2,3000 2,500 670 150 11,000 54,000
V18 2.5 20 10 8,400 490 220 32 10 2,900 12,000
V19/A 2.5 1 0 1 <1 <1 <1 <1 <1 1
V19/B 4.5 2 0.25 <t <1 <1 <1 <1 <1 <1
V20/a 2.5 1 0 3 1 <1 <1 <1 < 3
V20/B 4 1 0 2 <t <1 <1 <1 <1 2
V21/A 2.5 1 0 9 < <1 <1 <1 1 10
V21/B 4 3 0.5 62 <1 <1 <1 <1 <1 62
V22 2.5 20 10 77 7 3 <1 <1 17 100
V23 2 2 1 270 < 1 <1 <1 30 300
V24/A 2.5 1 0 <1 <1 <1 <1 <1 <1 ¢
Vv24/B 4 2 0.25 <t <1 <1 <1 <1 <1 <]
V24-HS 4 - - 1,200 b7 id 500 340 48 790 3,000
v24/C 3.5 3 0.5 7 <1 <1 <1 <1 2 g
V25 2.5 20 15 4 <1 <1 <1 <1 5 9
V26 2 1 0 EX) 1 <1 <1 <1 i 35
Va7 0 0 0 <1 <1 <1 <1 <1 <1 <1
V27/A 2 15 5 56 <1 <1 <1 <1 1 57
V27/B 4 10 5 540 <1 15 <1 1 62 620
Vv28/a 2 2 0.1 120 10 25 42 <1 130 330
V28/B 2.5 1 0.5 73 <1 1 6 <1 26 110
a. Early peaks from blank data subtracted from total peaks prior to benzene. Quantification based on V-sec:ppm

ratio for pentane (see text).

| B ¥

Indicates not quantifiable.
HS = Headspace sample.

c54/91153/t2
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Summation of all detected constituents (see text).
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TABLE 2 (Cont.)
Total
Unidentified Volatile
Vacuum Peaks Prior Total Ethyl- Peaks After Hydro-
Sample Depth  Vacuum Release to Benzene® Benzene  Toluene Xylenes  benzene tenzagg carbons
Location (ft) (in. Hg) {min) { ppoem ) {(ppm) (ppm) (ppm} {ppm) ( ppm) (ppm)©
V29 2.5 1 0 2,800 5 49 1 <1 670 3,500
V30 2 10 S 29 <1 <1 <1 <1 2 Ed
V31 2.5 1 0 <1 <1 <1 <1 <1 <1 <1
V32 2.5 1 0 2 <1 <1 <] <1 <1 2
BLANK DATA
Total
Unidentified Volatile
Peaks Prior Ethyl- Peaks After Hydro-
to Benzgne Benzene  Toluene o-Xylene m,p-Xylene benzene Benzene carhmmg
Test Time { ppm )} { pom ) ( pom ) { ppm) { ppm) {ppm ) (ppm )< { ppm)
0848 1 <0.1 <0.1 <0.5 <0.5 <0.5 0.1 1
1144 6 <0.1 <0.1 <0.5 <0.5 <0.5 <G.1 6
1355 2 <0.1 <01 - - - - 2
1448 33 <0.1 0.1 <0.5 <0.5 <0.5 14 47
1506 3 0.1 - - - - - 3
1658 3 0.1 0.1 <0.5 <0.5 <0.5 <0.1 3
PERCENTAGE OF STANDARD RECOVERED
Ethyl-
Benzene Toluene o-Xylene m, p-Xylene benzene rn-Pentane n-Hexane iso-Octane
Test Time ( ppm) (ppm) {ppm) (ppm) {ppm) { pom) {pom) { ppm)
0859+ 100 100 100 100 100 100 100 100
111149 100 100 100 100 100 100 100 100

cb54/91153/¢2



TABLE 2 (Cont.)
Ethyl-
Benzene Toluene o-Xylene m, p-Xylene benzene n-Pentane n-Hexane iso-Octane
Test Time (ppm) {ppm) { pom) {ppm) (ppm) {ppm ) {ppm) {ppm)
1330 114 104 gg 102 104 108 108 106
1544 108 93 66 84 84 105 105 101
1747 118 117 126 142 137 112 103 102
1833 122 125 123 155 153 109 114 105
GASOLINE STANDARDF
Total
Unidentified Volatile
Peaks Prior Ethyl- Peaks After Hydro-
to Benzene® Benzene Toluene o-Xylene m,p-Xylene benzene banzeng carbons
Sample {ppm) {ppm) (ppm) {ppm) { ppm) (ppm} {ppm) (ppm)<
Chevron Super Unleaded 160, 000 15,000 25,000 2,700 7,500 2,100 21,000 230,000

*+ Calibrated.
*#* Recalibrated.
d. Fresh gasoline sample (1 ul of the headspace) analyzed on 18 April 1989.

c54/91183/7¢t2
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Additionally, individual concentrations of TVH, and benzene,
toluene, xylenes, and ethylbenzene (BTXE) for sampling points
V5/A (where water was pulled into the sampling apparatus) and
V24/B (where the headspace of the mud in the probe screen was
analyzed as described in Section 2.1) are presented in Figure 9.
These data, which are not incorporated into the soil gas con-
tours, are presented separately since they may not reflect actual
soil gas concentrations at these locations.

During sampling, soil vacuums were observed to release relatively
quickly (<7 minutes) for most of the samples (Table 1 and 2);
hence, this suggests a relatively free flow of soil gas into the
SVCA sampling probe, and the measured concentrations in soil
vapor samples should be representative of actual concentrations
of vapors in the soils. However, the soil vacuum released slowly
release (>10 minutes) at sampling points V6/B, V18, V22, and V2S;
these relatively slow release times suggest poor transport of
soil gas into the sampling probe and that the hydrocarbon levels
reported for these samples may be lower than actual soil gas

hydrocarbon concentrations.

To compare samples analyzed on two different days, concentrations
at adjacent sampling points from on 4 May and 10 May are pre-

sented as follows:

Sample Benzene Toluene TVH
Point Date {ppm) (ppm) (ppm)
v7 4 May 2,200 2,700 37,000
Vi7 10 May 2,300 2,500 54,000
V5/B 4 May 8 83 550
V28/3 10 May 10 25 330

Comparable values indicate reliable reproducibility of the data
collected.

c54/91153 7
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The highest concentrations of petroleum hydrocarbons in soil gas

(Figure 5) were measured at shallow depths (2.5 to 3 feet) at the
southeast site corner (V17): the concentration of TVH was 54,000
ppm, benzene was 2,300 ppm, and toluene was 2,500 ppm. The sam-

ple of s0il vapors collected midway along the northeast boundary

{v14) contained a concentration of TVH at 17,000 ppm, benzene at

360 ppm, and toluene at 310 ppmn.

r' High concentrations of TVH (2,100 to 54,000 ppm) were measured

“ along the southern site boundary and at one sample point (V14) on
r! the northeastern site boundary, northeast of the former eastern

. pump island. No samples were collected northeast of the site

= across Fernside Drive to offset the high concentrations of TVH in
‘ sampling points driven along the northeast boundary of the site.
High concentrations of TVH (2,400 ppm) were also measured in the
planter (V6/B), adjacent to the existing garage. RS§E?Q§EE,-H!!H!§
vencentrat ions. of TVl {$P0cppml wers detsot el dnben-&vpiiraingp
of"ehe new building (VZ™\Bil: This sample is also located in the
vicinity of the former tank field. Low levels (3 to 10 ppm) of

ra

TVH were detected in the so0il gas under the existing garage (V13
and V247).

Low to moderate concentrations (1 to 390 ppm) of TVH were

detected at the remaining s0il gas sampling points adjacent to

==

the western, northern, and eastern perimeters of the current
building. These levels appeared to decrease to 10 ppm adjacent

to the northwest site boundary and about 60 feet offsite south of

o

the southern boundary {across Gibbons Drive). A concentration of
4 TVH of 62 ppm was measured at V21/B which is located about 60
feet offsite to the south of the western site corner.

Moderate to high conecntrations of benzene in the scil-gas (10 to
2,300 ppm) were detected on the southwestern quadrant of the
site and at the midway point (V14) of the northeast site boundary
(Figure 7). Low to moderate levels {1 to 10 ppm) were detected

near the south side of the existing building. Benzene levels in

©54/91153 8
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the soil gas appeared to decrease to 1 ppm on the western,
northern, and eastern perimeters of the building and under the
building. Concentrations of benzene also appeared to decrease to
| ppm about 70 feet offsite to the south of the socutheastern site
corner.

The pattern of concentrations of toluene (Figure 8) is similar in
concentration and extent as the apparent distribution of benzene
except that 15 ppm toluene was detected in a sample collected
from under the existing kitchen (V27/B) at a depth of 4.0 feet
and 49 ppm toluene was measured in a sample collected about 10
feet offsite to the south (Vv29). Toluene concentrations in the
soil gas appeared to decrease to 1 ppm on the western and eastern
perimeters of the existing building, along the northwest site
boundary, along the upper half of the northeastern boundary, and

about 60 feet offsite, south of the southeastern site corner.

High concentrations of TVH and BTXE were measured in samples
collected from the planter near the entrance of the existing
house (V5/A) where water was pulled into the sampling apparatus
and under the garage (V24) in a headspace sample of the mud
pulled into the screened section of the probe (Figure 8). Soil-
gas concentrations measured in samples collected earlier at these
points were relatively low. However, readings taken from the
equilibrated entrapped soil gas samples from the inside of the
moist and mud stricken screening-probe, gave higher values for
petroleum hydrocarbons. These higher values can be attributed to
the formation of soil gas at an accelerated rate, in a confined
space, due to the partition between the hydrophilic and hydro-
phobic phases at ambient temperature and under partial pressure

conditions.

c54/91153 9



2.3 §5VCA DISCUSSION

One of the highest concentrations of aromatics in the soil gas
was detected at the southeastern property boundary (V7)} where the
concentration cf TVH measured 37,000 ppm, benzene was 2,200 ppm,
toluene was 2,700 ppm, xylenes were 200 ppm, and ethylbenzene was
43 ppm. The percent of aromatic constituents in the soil gas at
this point is therefore about 14 percent. For comparison, a
typical sample of the headspace above fresh gasoline (Table 1)
contained 160,000 ppm TVH, 15,000 ppm benzene, and 25,000 ppm
toluene, 10,000 ppm xylenes, and 2,100 ppm ethylbenzene. The
percent of aromatic constituents in this gasoline headspace sam-
ple is about 33 percent. The high fraction of aromatics relative
to TVH at point V7 (and others) suggests that the soil gas hydro-
carbong may have emanated from a relatively fresh or continuing

source.

In contrast, the percent of aromatics in sample V3/A was about 2
percent. The majority of constituents detected at this point
eluted before benzene (Peaks Prior to Benzene). These factors
suggest that the soil gas hydrocarbons are either further from a

potential source or are somewhat weathered.

The highest percentages of aromatics detected in all of the sam-
ples were 37 percent and 34 percent at V5/A and V24-HS, respec-
tively. These values do not necessarily reflect the hydrocarbon
concentrations in the soil gas since water was pulled into the
sampling apparatus at V5 and the headspace of the mud in the
probe screen at V24 was analyzed separately from the soil gas
samples. However, this data indicated heterogeneous distribution

of subsurface contamination.

The vertical profiles of soil gas hydrocarbons along the southern
portion of the site (V1, V2, V3, and v28) show much higher levels
of BTXE and TVH at shallow sampling depths {(between 2 and 2.5
feet) rather than in deeper sampling depths (between 4 and 4.5

c54/91153 10




feet). 1In contrast, vertical profiles conducted on the northern

and eastern portions of the site (V8, V11, V12, and V27) indicate
higher soil gas hydrocarbon concentrations at the deeper sampling
depths (4 to 4.5 feet). The difference in vertical distributions

may be due to the type and extent of subsurface contamination and
points to the possibility of the existence of a shallow source(s)
in the southern portion and deeper source{s) in the northern

portion.

c54/91153 11




3. CONCLUSIONS

EA conducted soil vapor contaminant assessments (SVCA) at former
Chevron S8S 9-1153 in Alameda, California, on 4 and 10 May, 1989.
A reselyconlll tyeseberycmame; wiete de ot PPet e vsceiivmg, is
gituated on the property.

The current investigation measured high concentrations of total
volatile hydrocarbons (TVH) and aromatic hydrocarbons (BTXE) in
the shallow soil gas (2.5 feet) along the southern site boundary
and about midway up the northeast boundary. The highest levels
of TVH and aromatics were detected near the southeast corner
about 40 feet southeast of the former pump islands. The high TVH
and BTXE levels detected on the northeast boundary were located
at a point which was approximately 10 feet northeast of the
former western pump island. Low concentrations of TVH and

aromatice were detected along the northwest site boundary.

Moderate to high concentrations of TVH and relatively low concen-
trations of the aromatics were measured in the soll gas near the
southern portion of the existing building. Low to moderate
levels of TVH and low levels of the aromatics were detected adja-
cent to the northeast side of the building. Low concentrations
of TVH and aromatics were measured adjacent to the northwest side
of the building.

Moderate to high TVH concentrations and moderate toluene levels
were detected in the deeper s0il gas (4 feet) under the existing
kitchen. Low petroleum hydrocarbons were detected at shallow and

deeper depths under the existing garage.
High concentrations of aromatics were detected at a sample point

{where water was initially pulled into the sampling apparatus at

a shallow depth) near the entrance of the existing building.
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This suggests that the shallow groundwater in this area may be

contaminated even though comparable contamination in the soil gas
was not detected.

TVH and high aromatics were detected in a headspace sample of the
mud (in the screened section of the probe) at a depth of 4 feet
under the existing garage.

TVH decreased to 10 ppm and benzene and toluene decreased to 1
ppm each within the northwestern site boundary and about 60 feet
offsite to the south (across Gibbons Drive) from the southwestern
site corner, the area of the site which contained the highest
concentrations of soil gas hydrocarbons.
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June 19, 1986

e

Chevron USA, Inc,
2 Annabel Lane, Suite 200
San Ramon, CA 94583

Attention: Vicki Hobbs

Re: Field sampling at Chevron Station #1153
Fernside Blvd.
Alameda, CA
on

June 4, 1986
SAMPLING REPORT

Sampling was performed in accordance with approved methodology “at the
locations shown on the accompanying site diagram. The lab numbers assigned to
the samples are piven on the site diagram. Samples were collected in
appropriate containers, which were sealed, chilled and transported to the
laboratory for analysis. Analytical services were provided by Thermo
Analytical, Inc/ERG with a separate report and billing invoice referencing
their lab numbers.

Tanks
age — unspecified
type — one 550 gallon waste oil
one 750 gallon waste oil
one 3,000 gallon gascline
one 6,000 gallon gasoline
one 8,000 gallon gasoline

reason for removal -— discontinuation of on site storage

Reportage

Submission to the Regional Water Quality Control Board and the Fire
Department should include copies of both the sampling report and the lab-
oratory report. The property owner should attach a cover letter and submit
all documents together in a package.

Rpt B6155F1 6-4-86 Chevron Stn. No. 1153, Fernside Blvd. page 1 of 3
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The following addresses have been listed here for your convenience:

Water Quality Control Board

San Francisco Bay Region

1111 Jackson Street

Room 6040 :
QOakland, CA 94607 .
ATIN: Dale Bowyer

Alameda Bureau of Fire Prevention
1300 Park Street

Alameda, CA 94504

ATTN: Albert L. Smith

If I can be of any further assistance, please call,

# Richard C. Blaifie

RCB/tls

e B — D - D B B e BN B

Rpt 86155F1 6-4-86 Chevron Stn. No. 1153, Fernside Blvd. page 3 of 3 z
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L : September 18, 1986
Tal ity © Project 800-75.01

.~

Gettler-Ryan Inc.
1992 National Avenue
Hayward, California 94545

Attention: Mr. Jeffrey M. Ryan

Re: Former Chevron Service
Station, Fernside Blvd.
and Gibbons Drive,
Alameda, California
Station # 1153
Gentlemen:

This memorandum documents the installation of three monitoring wells (C-1
through C-3) on August 18, 1986 by EMCON Associates at the former Chevron
service station located at Fernside Boulevard and Gibbons Drive in Alameda,
California. The locations of the monitoring wells are shown on the attached
Figure 1.

The borings for Wells C-1, -2, and C-3 were drilled using continuous-flight
hollow-stem auger drilling equipment, and were logged by an EMCON geologist.
Soil samples for logging were obtained from auger return materials and by
advancing a California modified split-spoon sampler into undisturbed soil
beyond the tip of the auger. Upon completion, all borings were converted to
3-inch monitoring wells. Well details accompany the attached Exploratory
Boring Logs.

&b i 2 3 2 TS b
[T L

The borings encountered interbedded sand, s% sand, and clayey sand to the
total depth explored of 22-1/2 t. Ground water was encountered at a
depth of approximately 4 feetl. %ﬂng product odor was noted in soils from
Borings C-1 and C-2 from depths ra@nging between 1-1/2 and 5-1/2 feet. Faint
product odor was noted in sand¥Fill from Boring £-3 at a depth of 1 foot,
and in soils from Boring C-1 at 9 feet. :

|

The monitoring wells were field-checked for water level -and presence of
floating product by EMCON on September 4, 1986. No floating product was
found in any of the wells. Therefore, ground water samples were collected
from each of the wells. Prior to sampling, four casing volumes of water

Haadguanors
1821 Ringwood Avenue, San Jose, California 95131, (408) 2751444

- Branch office’ 445 W Garlield Avenue, Glendale, California 91204
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Gettler-Ryan Inc. '3
September 15, 19841“
Page 2

O

were purged from the wells using a suction pump. The ground-water samples
were then colleted using a teflon bailer. The samples were placed on ice
and delivered directly to a certified analytical laboratory. The samples
were analyzed for the presence of gasoline and BTX {(benzene, toluene,
xylene) compounds. Gasoline was detected in ground-water samples from C-1,
€C-2 and €-3 at 15,000 parts per billion (ppb), 1,000 ppb and 50 ppb, respec-
tively. Certified analytical reports and methods of analysis are attached.

If you have any questions regarding the contents of this memorandum, please
do not hesitate to call.

Susan M. Willhite
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NOTES:

2.5WR,6/2

Penetration

@

Logs of Exploratory Borings

Denotes color as field checked to Munsell
Sil Color Charts (1975 Edition)

Denotes undi sturbed sample taken in 2-inch
split-spoon sampler.

Denotes di sturbed sample (bag sample),
Denotes first observation of groundwater,

Denotes static ground-water 1evel.

No recovery

Sampl e drive hammer weight = 140 pounds,
drop = 30 inches. Blows required to drive
sanpler 1 foot are indicated on logs.
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* WELL DETAIL"
PROJECT NUMBER __T0D-T7%. 0§
PROJECT NAME _Gf CHEVRON
COUNTY ALpmepDa

WELL PERMIT NO.

BORING 7 WELL NO. &3
TOP OF CASING ELEV,

GROUND SURFACE ELEV. Z £mSL
DATUM ___VSCS

G-5 vault box (5td.) T
S

EXPLORATORY BORING
a. Total depth

__Zq;ft.
b. Diameter Ll E __in,
Drilling method__Howo S1em  Alusee

h WELL CONSTRUCTION
c. Casing length

_&t.

Material _ SCHEMLE 1O Ve

d. Diameter —3_in.
e. Depth to top perforations 2 ft.
f. Perforated length 29 ft.

Perforated interval from_c~__to X ft.
Mncwandi ) SioT

Perforation type

Perforation size __oO1O (10t}

L2
Crenin)T Grow

g. Surface seal
Seal material
h. Backfill o e
Backfill material

i. Seal = ft.
E'.- TRRILIL ¥

Seal material
j. Gravel pack (2210 1.5 FEeT) _ 2w ¢q
Pack material Con€SE  Hlaunsiin Sadp

k. Bottom seal < _f,

Seal material

PLATE
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LABCRATORY METHIDS

The method of analysis is taken from EPA methods 5030, 8015, 8020 and 602.
Five milliliters of water sample or 50 microliters of methanol extract of a
solid soil sample mixed in § milliliters of reagent are purged using an
inert gas to transfer the analyze compounds from the liquid phase to the
vapor phase. The vapor is passed through a sorbent tube in which the com-
pounds of interest are trapped. When the purging of the liquid sample is
complete, the sorbent trap is heated and back-flushed with the inert gas,
and the compounds are transferred in this gas to a gas chromatograph. The
compounds enter a chromatographic column that is temperature programmed to
separate the compounds. The compounds are eluted off the column in the gas
phase and enter a photo-ionization detector followed in series by a flame-
ionization detector. The latter combination allows for discrimination
between aliphatic and aromatic compounds. Quantitation is performed by
integration under all peaks obtained. Benzene, toluene, xylene, and ethyl-

benzene are quantitated by comparison to fresh or evaporated gasocline
standards.




Analysis » Consultation ¢ Research ¢ Enmronmem..- Studies .
State Approved Water Laboratory

CERTIFIED ANALYTICAL REPORT

EMCON AS”. “CIATES * CHEMICAL LABK “ATORIES: @
(0]

SHhOL.aty

-

Project Number: 800-75.01
Report 10! Gottler-Ryan

1992 National Ave.
Hayward, CA 94545

Location: Chevron, Alameda

Sample Type: WATER

bt

Units: ug/]

Sample Designation: col co02 co3
Field Date: 09/04/86 09/04/86 038/04/86
Laboratory Number: £EB86-0809 EB6-0BD9 EBA-0809
Benzene o 49 3.2
Toluene e 18 5.4
Xylenes and Ethylbenzene a 84 5.8
Yolatile Hydrocarbons due to Gasoline 1100 50

Page 1
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1821 RINGWOOD AVENUE, SAN JOSE, CALIFORNIA 95431 “TELEPHONE {(408) 27
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APPENDIX C

Principles of Soil Vapor Contaminant Assessment



==
]

APPENDIX C: PRINCIPLES OF SOIL VAPOR CONTAMINANT ASSESSHMENT

The soil vapor survey, or SVCA, technigue 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 groundwater, some of the gasoline will wvolatilize,
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 groundwater, 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 groundwater 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 solubility
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
1985%a).

Hydrocarbons will also veolatilize into the air- or gas-filled
soil interstices. Volatilization is largely a function of vapor
pressure. The natures of the contaminant mixtures, in terms of
specific component mixtures, in either the aquecus or vapor
phase, are distinctly different from each other and frcom the
gasoline. That is, the more hydrophilic hydrocarbons will be
more likely to move into groundwater, while the more volatile
compounds are more likely to 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 groundwater or scil vapor and migrate as the result
of a variety of interacting forces. In groundwater, contaminants
will migrate with the groundwater 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
groundwater 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
s0lid medium. Aqueocus solubility is a good indicator of hydro-
phobicity: the more soluble a compound is, the less hydrophobic
and more hydrophilic it is, and vice versa. Vapor pressure is a
good indicator of veolatility; compounds with higher vapox

pressures are more volatile.

In determining the environmental fate of various hydrocarbon
compounds in a hydrocarbon mixture such as gascline, 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 groundwater from the free product and, once
in groundwater, tend to move more rapidly. Compounds of low
vapor pressure and low solubility tend to remain in the free
product or be adsorbed to the sclid matrix and remain relatively

immobile.

Dissolved compounds will tend to volatilize from the agueous

phase. The Henry's Law constant is the eguilibrium ratiec of a
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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 C-1 graphically illustrates the vapor pressure, aqueous
solubility, and Henry's Law constants, and thelr relationships,
for selected hydrocarbons typically found in gasoline. The
Henry's Law constant is approximated here as the ratio of vapor
pressure to solubility.

The Henry's Law constant is 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 gasoline-contaminated groundwater. It may be observed (Figure
C-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 |
groundwater, 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 groundwater, scil, or free-product contamination is
vapor phase contamination. The SVCA technique takes advantage of
this, and through the collection and analysis of soil vapor
permits a rapid, cost-effective delineation cof the extent of

contamination.
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Station Number

Site Location

SVCA DATA SHEET

EA ENGINEERING,
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SVCA DATA SHEET

EA ENGINEERING,
SCIENCE. AND
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EA ENGINEERING,
SCIENCE, AND
TECHMNOLAOGY, INC.
Project Humber:
Station Number: g— || 53

Sample: 44?,“(}14{)
Vol. Inj: -

bate: .S-/&/ report sheet

Analysts:
Std. Vvol. Inj:

HWU 421 Gas Chromatogram
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EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC. N0 421 Gas Chromatogram

Project Number: {élgs: ég Date: F/H/E report sheet

, Station Wumber: - {153 Mnalysts:  JABE / )44
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EA ENGINEERING, )
SCIENCE, AND ' HNU 421 Gas Chromatogram
TECHNOLOGY, INC.

L Project Number:. !0?’05 63 Date:_g/ﬁ/gﬂr@nrt sheet

Station Number: g-— [[ 53 Analysts: ﬂ}!’,‘-E’ / PP
Sample: E”w;,,j;" Std. Vol. Inj: "-Z,/_,_G:- =
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EA ENGINEERING,
SCIENCE, AND

G705, £3
9- 1153

Project Number:-
Station Number:

Sample: laLéhd(
Vol. Inj: [ OO
5 IAKT

BS /04,89

:EP' ek
CHROMATOPAL LoRER
SaMPLE NO ]
FEPORT HO 3IE?
PEND TIME REELCG 1
H 0, 1S BRI
2 o1& & = ¥
3 G, &4 “
4 8,387 fass /
TOTAEL RIS el

TECHNOLOGY, INC.

T Ty

HNU 421 Gas Chromatogram

Date: 5_ /& /8 cfrepnrt sheet

Analysts:

HuE / pp

Std. Vol. Inj:

. Comments:

&2l
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-
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v

PSS @
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EA ENGINEERING,
SCIENCE, AND .
TECHNOLOGY, INC. Gas Chromatogram

Project Mumber:- |G 706, £3 Date:_F/g/ﬁ ?repcrt —
Station Number: = 158 Analysts: ﬂl'&-ﬁ / FP
Sample: g[q,.,ff std. Vol. Inj: 67 a3

Vol. Inj: !I!u[ Comments:

ATTEN{G)=¢
START
03/84r8%9 ig:=1&:r09
E’EI.E:’?t’E‘ o, o4

CHRROMATOFRAL C-R3a TIL_E ol
SAMPLE HO 2] e e £a
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FEND TIME ARCA e s - i wa BT Hant

1 0,24 EX '
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TT
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a G GLEDAF ST i
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WFLDOMDEk 12 cllHNMOCPT ST ATRmMr T = E -

1




EA ENGINEERING,

SCIENCE, AND

TECHMNOLOGY, INC.,
Project Wumber:

HWU 421 Gas Chromatogram

Date: F/Mﬁ?mgn—m

i Station Mumber:__ §— [[ 53 Analysts: HHE}’FF
Sample: 51',% Std. Vol. Inj: &7 .0
vol. Ini: - .

EN FE B =N A mmeam B PR

CHROMATOPAC C-R3A YI.1,YARIRELES
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EA EMNGINEERING,
SCIENCE, AMND

TECHNOLOGY, INC, WU 421 Gas Chromatogram
! Date: _5/#?; report shest

Project Wumber:

i Station Wumber: - || 53 Analysts: ﬁlh-f

Sample: &JJ an}: s £td. Vol. Inj: E,,'_I'._.
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EA ENGINEERING,

SCIENCE, AND HNU 421 Gas Chromat
N TECHNOLOGY, INC. Teport sheet Lo
. Project Number: h:?ﬁs 53 Date: 5‘/'#'/
' Station Mumber: - || Analysts: ﬂh‘!’ E pﬁ .
| Sample: J flfhi‘f std. vol. Inj: {Z', ,;.,L
Vol. Inj: ord) ‘g Comments:
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— B, 25e 2
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EA ENGINEERING,

SCIENCE, AND

TECHNOLOGY, INC.

Project Number:- Iﬁ?’og 63

Station Number: 44— || 53

Sample: ék-r-l’ ﬁwvﬁ
Vol., Inj: m “Q p
STRRT
Ba/04/89 14:15: 35

CHROMETOGRAM 1% MEMORIZED
CHEOMATORAL

SAMFPFLE ®O 0]
REFORT HAO J3E0
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FEHO TIME AREA 11t
1 B.243 gElas
& o, 35 1294z
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HNU 421 Gas Chromatogram
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EA ENGINEERING,
SCIENCE, anND

TECHNOLOGY, INGC. BV 421 Gas Chromatogran

Project Mumber: [&E E ég pate: 5 /é# 3 " report sheet

Station Humber: - | Analysts:  [hla E
Sample: Ef,me.".” std. Vol. Inj: &7 o0

vVol. Ind: Si?ﬁcl—/ Comment -

START
05-04,8% 15: 46144

0, e38
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Project Number::

EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.

L6705, £3

Station Number: qg- I153

Sample:

Vol. Inj:

STRET
oS 04,29

o4
F0uz

CHROM&TD
ZAMPLE H
mEFOGRT H

FEHO

—
Le IR u I c DS B LR R

FRAL
] i

(K] Izes
TINE AREA o HHE ]
.1t S
o.oas 15218 W
0, 25na LaSs: o
(E IS oy de1na W
P RT3 R B
BLElE AFEES
o143z IFET M
b.odi 14244 Y
1,823 RN L
1.743 ER

HNU 421 Gas Chrematogram

report sheet
Date: 5 /89
Analysts: ”} +E / V44

Std. Vol. Inj:

o WS
Comments:

PO B e
r sl iy
LaMF o 1
oy B b T
B L TR
SAaT ET
[P
n, g D —n g
R S
T i s



EA ENGINEERING,
SCIENCE, AND
TECHNOLOGY, INC.

Date:

H¥U 421 Gas Chromatogram

report sheet

Project Number:- | 7
q9-— 1153

Station Number: Analysts:

/89
MiE / pp

Sample: 6kﬁiﬁrtf
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Former Chevron SS 9-1153, Alameda, California

Photo 1: Looking northwest along Fernside Boulevard.

Photo 2: Looking southeast along Fernside Boulevard.



Former Chevron 85 9-1153, Alameda, California
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Photo 4: Looking east along Gibbons Drive.




Former Chevron SS 9-1153, Alameda, California
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Photo 5: Looking east along southern site boundary.
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Photo 6: Looking
southeast along the
northeastern site
boundary.
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Photo 7:

Former Chevron SS 9-1153, Alameda, California

Looking southwest along the northwestern site boundary.



CHEVRON SITE STATUS REPORT

SITE NUMBER 7-15"3 DATE 6~7-817
CONSULTANT _&F £A ENGG, Saimer , & TRelhmolugy  Lr -

This sheet must be attached to any reports submitted to Chevron. All status information must be updated.
The status information will be used in Chevron's quarterly summary reports to the RWQCB.

1. Please indicate the status of the definition of soil, liquid hydrocarbon and dissolved hydrocarbon
phimes.

INVESTIGATION STATUS:

SOIL: VA LIQUID HYDROCARBON: .1
DISSOLVED HYDROCARBON:

Use the following letlers to describe the status of the investigation:

STATUS CODE/DESCRIPTION EXPLANATION

I = In progress We are still in the process of defining the plume.

N = Not applicable There has been no contamination of this nature
found - i.e., there is no liquid hydrocarbon found.

X = Definition complete We have defined the plume - located the zero line.

2. Please indicate the status of the remediation of soil, liquid hydrocarbon and dissolved hydrocarbon.
REMEDIATION STATUS:

SOIL: _ /| LIQUID HYDROCARBON:
DISSOLVED HYDROCARBON:

Use the following codes to describe the status of the remediation:

STATUS CODE/DESCRIPTION EXPLANATION

T = To be determined This is the code used until it is determined whether
or not remediation will be required.

O = Design or permitting - The system is being designed or we are waiting for
permits.

| = In progress The remediation system is operating.

N = Not applicable Remediation is not required.

X = Remediation complete Remediation has been completed.
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