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SCHEMATIC CROSS SECTION FOR SANTA CLARA SUB-BASIN
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From Back et al., The Geology of North America, Volume O-2, GSA, 1988
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Site Plan
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Figure 2: Plan of Study Area
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Site History

- First tanks installed in 1956

* By 1983 there were 13 tanks with a
capacity of 15,000 liters (4000 gallons)
each for solvents and one smaller 2000
liters (550 gallons) tank for gasoline

» Contamination in groundwater was
detected in 1983
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THARLE 2

CHEMICALS DETECTED IN WATER SAMPLES FROM
MONITORING WELLS AT THE SITELZ3

Concentratieon in mg/L (ppm)

LND = Not detected within lsborstory deteetion limits.
2. Analyzed by U.5. EPA Test Methed B24 and GI5.
J.8amples teken at ground water surface with Teflon bailer.

Chemical Compound 1A 2A aA 44 S5A  HA TA 4B a1k 108
Toluens 1.2 120 LEs Md 64 1% 1.4 13.0 HD M
C Xylene 6.7 240 460 IBO O 230 5% 150 L1.0 M M3
Ethyl Benzene 1.9 Ta L6 9.7 4.3 1.4 0.4 2.2 M NI
Bengene 11 NIy ME 024 NIy ND ND 3.8 MY M T}
Naphtalene FA05 003 002 0000 002 0.004 0,004 0,08 K M
Phenol 0.004 602 HD M3 NI¥ HND HD .04 NI Ml
2, 4=Dimethy!
Phenaol 002 003 G.02 DI ND OHMD NIk HD M WD
Methyl Cyclohexane Ul 5.0 50.0 2.0 1040 3.0 Z.0 W ] M
Cyelohexene NI} NI 20 MDD 0.5 0.2 0.3 WD MO M
Fropyl Benzene D.og il 0,2 .6 0.4 WD N NI HE M
Trimethyl
Benzene 0.3 0.4 0.5 3.0 3.0 HD 0.2 0.6 MO i3}
Tetrahydro
Naphthelene 0.0z 002 004 ND D04 WD ND N N NI
2-Bulanane NI HD HD 1.0 NI} HID . HND ML N N
Methyl [sobutyl

Ketone NIy 1.0 HID d.0 HND HD N N[ ND ND
Methviene

Chloride ND NI NL: 1.2 WD MD M KD WD N
Chloroform M W ND LA ND WD  HND MD 0.002 M
1,1,1=Tri=

chlorethane NE HD M a.1 0.2 MND NI NI HD N
1 1-Dichioro—

ethene Mk MDD MD 0,02 NI ND HD NI} M M
Penanthrens M HD ND LGOI WD WD MD M NI N
Cresol ND HD HDD  HD NHD ND  ND 0.04 NI M1
Methyl
Hepthalene ML HDD  HNIDD  HD HND ND  HD 0.03 MD ND
HOTES:



Principal contaminants

Non-Aqueous Phase Liquids (NAPLs)

- Toluene: S.6.= 0.87, Solubility 500 ppm,
B.P.= 111°C

- Xylene: 5.6.= 0.86-0.88, Solubility 135-198
ppm, B.P.= 138°-144°C

- Ethyl Benzene: S.6.= 0.87, Solubility 152
ppm, B.P.=136° C

- Benzene: S.6.= 0.88, Solubility 1780 ppm,
B.P.=80°C
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What we expected: LNAPL above the water table

Experimental data from Pantazidou (1993)
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DIRECTION OF GROUND WATER FLOW -
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TABLE &

COMPARISON OF S0OIL AND GROUND WATER SAMPLES
TAKEN AT DIFFERENT DEPTHSLES

{Concentretions in MESKE, ppm)

WELL HO. 1A
SO1L SAMPLES? WATER SAMPLES?
4 1 158 N Top?  Pottom®
Toluene My 4.4 1.2 2.7
Xylens M 4 i) 4.4
Ethyl Benzene HD 14 3.9 1.4
Fropy! Benzene ND 2.0 n.03 Dt
Trimethy! Benwene ND 1 0.3 0,72
WELL HO. 5A
501L SAMPLES WATER SAMPLES
Toluene WD .1 6.8 4.9
Eylene 1.8 210 23 13
Ethyl Benzene L] 120 4.5 1.4
Propyl Benzene HE 2.0 0.4 HD
Trimethyl Benzene NI 4.0 .0 0.3
WELL HO. TA
501L SAMPLES WATER SAMPLES
Toluene M 1.1 L0 ND
Kylene 0.5 1.2 13 a.7
Ethyl Benzene 0.1 0.5 0.4 ND
Propyl Benzene M MDY N ND
Teimethyl Benzens WD M .2 1.4

HOTES:

1 MO = Mot detected within laboratory detection limits.

2. Soil samples enalyzed by U5, EPA Test Methods 3240 and 8270,

3. Ground weter samples enalyzed by (.5 EPA Test bethods 624 and 623,

4. Top - Samples obtained at ground weter surface with Teflon bailer.

5. Hottom - Samples cbtalped near the bottom of the water eolemn with
submersible bladder pump.
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TABLE 4

PREDOMINANT CHEMICALS DETECTED IN BORINGS B2, B4, B, AND BB
Coneentrations {n mg/kg (ppm)

BORING B2

Chemical Compound
Taolueps

Xylene

Ethyl Benzene
Denzene

Methyl Cyelohexane
Total Hydroesrbons

BORING B4

Chemical Compaund
Taluene

Xylene

Ethyl Benzene
Benzene

Methyl Cyelohexane
Total Hydrocarhons

BORING b6

Chemieal Compound
Toluene

Xylene

Ethyl Benzene
Eenzens

Methyl Cyelohexane
Total Hydrocarbons

BORING B3

Chemicel Compound
Toluene

Xylene

Ethyl Benzene
lenzene

Methyl Cyelohexane
Total Hydrocarbons

NOTES:

3 507 S S T T TS & A £ N 4 N M L 3
7 &4 BF  IF0 B3 Mo 15 HAD 190 B5 NI &%
61 22 B2 E1 1090 ] i) 13 GRQ 43 4 11
i5 54 20 46 110 BT B4 BS 130 11 1.3 4.6
0.04 HD 0,1 0% 0.3 NIy 2.1 WD 41 L8 0.7 0.
1.6 07 7.0 53 17 HA HA Ha NA HA HA Ma
99.64 354 £77.4 5309 3803 1.7 607 215 1440 1200 6.0 mEd
Sampie Depth, Feet
R 14 13 24 20 14 KE] _44
57 T.&° 58 17 71 TE B4 T3
77 18 100 1% 500 1.5 .7 5.9
L6 4.8 20 5.2 52 0.2 i,1 1.3
M N {6 0.4 2.1 802 MO 0.06
M4 M A M N HA HND 0.03 0.3
150 3.2 176.6 jﬁ; 65,1 fo: T.o3 T.EB
Sample Depth, Feet
3 Ll 18 21 2B L
1700 #ag 17 @0 W3 T 1.8
L1064 G40 B0 130 26 %8 0,7
29¢ 190 0 MD 0 37 &5 43 0.2
.1 13 %S 62 37 0.3 0.0l
M A Ha HA MA M A M A 0.2
25594,1 1061.8 3.5 4567 1030 434 7.0
Sampie Depth, Feet
B 11 L& 71 28 31 36
s T ff 04 T3 0T das
ND 550 0.2 7.5 g 08 0%
.3 2 .4 16,0 0,81 0.1 NI
MD 1B MD 02 53 07 0l
L0 1100 0.7 3.6 LT Gl _ND
T8 #I9%0 1.4 477 1[50 oL 0.2

Seample Depth, Feet

l. NI = Mot detected within laboratory limits.
2, NA = Mot analyzed.

Analyzed by modified U.S. EPA Test Method 8020.
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Distribution of Contaminants In Soil:




Mechanisms of LNAPL movement at the site

XV.a.

Figure XV.a. Beads initially moist; diameter range = 0.85 - 1,23 mm. PER
then dripped in from above. Most of the PER flowed out, leaving isolated
drops in the internal portions of the pore spaces.

Figure XV.b. Beads initially dry; diameter range = 0.85 - 1.23 mm. PER
then dripped in from above; it occupied the corners of the pore spaces. Beads
then saturated from below with water; PER thereby forced into the smaller
pore spaces.

From Pantazidou 1993
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Conclusions

* Principal release of solvents from the tanks
occurred over 10 to 15 years prior to
discovery during a period of low water table

» Separate phase liquids lighter than water can
be trapped below the water table when the
water table fluctuates

» Shallow clay and silty clay layers often
contain fractures that act as conduits for
contaminants and cannot be considered
impermeable
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What happened at the site?

* The tanks were emptied immediately
after discover of leakage and they were
eventually removed

» To soil immediately around the tanks
was removed

* Groundwater recovery system was
installed and pumping continues to this
day.
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