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Central Plume Remediation

 System Performance Fourth Quarter 2003
– Total Hydrocarbons Mass Removed: 

1,678 gallons
Approx. 830 gallons recycled and destroyed

– 0 gallons of free product recovered

– 829 gallons of volatile hydrocarbons recovered through 
soil vapor extraction

– < 1 gallon of dissolved phase hydrocarbons recovered

 Estimated 848 gallons of hydrocarbons destroyed 
due to enhanced biodegradation

– 0.44 M gallons of water treated
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Central Plume Remediation

 System Performance since April 1996
– Total Hydrocarbons Mass Removed: 

257,994 gallons
Approx. 142,670 gallons recycled and destroyed

– 55,536 gallons of free product recovered

– 85,737 gallons of volatile hydrocarbons recovered through 
soil vapor extraction

– 1,397 gallons of dissolved phase hydrocarbons recovered

 Estimated 115,324 gallons of hydrocarbons destroyed 
due to enhanced biodegradation

– 41.9 M gallons of water treated
3
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HYDROCARBONS & FREE PRODUCT-CENTRAL PLUME
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Recent Remedial Optimization
by DESC

 Enhancing groundwater remediation
– Readjusted pump intake levels

– Reviewing proposal to expand biosparging

 Will install 2 Eastern boundary wells
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Other Groundwater Issues

 Odor complaint from well WCW-8 investigated

 WCW-8 re-sampled on 12/30/03
– No odor identified

– Analytical results consistent with recent events

<3004704/11/02

<30036010/24/02

<10027012/30/03

<10043010/11/03

612704/10/03

TPHg (ug/L)TPHfp (ug/L)Date
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Soil Remediation Activities
by DESC

 Approved truck fill station proposal for SVE —
workplan underway

 Installed two soil borings in Oily Waste Area —
awaiting analytical results

 Approved Economic Cost Analysis 
recommendations for tank farm
– Recommended soil remediation with tanks in place

– Cost proposal underway
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Free Product 
October 2003 Semiannual Monitoring

 94 wells sampled, including 5 Exposition 
wells
– No contaminants detected in Exposition wells

 Free product observed in 18 of 161 wells 
gauged
– Free-product plumes similar size to past 2 years
– Isolated to individual wells or areas

North-Central area maximum 1.25 ft in PZ-03
 South-Central area maximum 1.19 ft in MW-0-2
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Groundwater Equipotential Map and Limits of 
Measurable Liquid-Phase Hydrocarbons – October 2003

9



Groundwater Equipotential Map and Limits of 
Measurable Liquid-Phase Hydrocarbons – April 2002

N

0

APPROXIMATE SCALE IN FEET

120 120

VE-1

1.

2.

3.

4.

5.

EXPLANATION

EXCEPT AS NOTED BELOW, WELL LOCATIONS SURVEYED BY 

DULIN & BOYNTON.

LOCATIONS OF WELLS BW-1 THROUGH BW-9 SURVEYED BY 

GEOMATRIX BASED ON REFERENCE TO OTHER WELLS 

SURVEYED BY DULIN & BOYNTON.

BASE MAP PREPARED FROM DATA PROVIDED BY 

FLUOR DANIEL GTI, DULIN & BOYNTON, AND GEOMATRIX. 

DFSP NORWALK

Norwalk, California

47.5

47.66

1.

2.

NOTES:

SURVEY NOTES:

*

46.96

ESTIMATED EXTENT OF MEASURABLE LIGHT NONAQUEOUS 

PHASE HYDROCARBONS (LNAPL, FREE PRODUCT) ON 

GROUNDWATER (DASHED WHERE INFERRED)

APPROXIMATE DIRECTION OF GROUNDWATER FLOW

GROUNDWATER ELEVATION NOT USED IN CONTOURING

(SEE NOTE 2)

*

LOCATION OF WELL GMW-O-20 BASED ON 

FIELD MEASUREMENTS BY GEOMATRIX AND IS APPROXIMATE.

LOCATIONS OF WELLS HL-1, HL-3,  AND HL-4 BASED ON 

FIELD MEASUREMENTS BY FLUOR DANIEL GTI AND 

WOODWARD-CLYDE.

GROUNDWATER ELEVATIONS SHOWN AT WELLS ARE BASED ON

DATA COLLECTED BY SECOR INTERNATIONAL INC. AND BY THE

IT CORPORATION ON APRIL 8, 2002.

GROUNDWATER EQUIPOTENTIAL MAP AND

LIMITS OF MEASURABLE LIQUID-PHASE

HYDROCARBONS ON UPPERMOST

GROUNDWATER ZONE APRIL 2002

0.07

NM

APPARENT THICKNESS OF FREE PRODUCT NOT MEASURED

ALTHOUGH FREE PRODUCT WAS DETECTED

GROUNDWATER ELEVATION IN FEET ABOVE MEAN SEA LEVEL

APPARENT THICKNESS OF FREE PRODUCT MEASURED IN WELL (FEET).

"SHEEN" INDICATES PRODUCT THICKNESS WAS NOT MEASURABLE

LINES OF EQUAL GROUNDWATER ELEVATION SHOWING

GROUNDWATER ELEVATION IN FEET ABOVE MEAN SEA

LEVEL (DASHED WHERE INFERRED)

GROUNDWATER ELEVATION CONTOURS ARE INTENDED

TO REPRESENT GENERALIZED SITE-WIDE CONDITIONS AND

ARE INTERPRETED FROM DATA COLLECTED ON APRIL 8, 2002

UNDER VARYING PUMPING CONDITIONS. THE WATER LEVEL DATA

INDICATE THAT LOCAL AREAS OF DRAWDOWN EXIST IN THE

VICINITY OF CERTAIN WELLS AT THE SITE. THESE INDIVIDUAL

LOCAL AREAS OF DRAWDOWN ARE NOT DEPICTED ON

THIS FIGURE.  WELLS WITH LOCALIZED DRAWDOWN NOT USED

IN CONTOURS ARE MARKED WITH A RED ASTERISK (  ).

VAPOR EXTRACTION, GROUNDWATER EXTRACTION, TOTAL FLUIDS, 

OR FREE PRODUCT EXTRACTION WELL USED FOR SITE REMEDIATION

MONITORING WELL USED FOR SAMPLE COLLECTION

AND/OR WATER LEVEL MEASUREMENT

 MOLETTE ST

 HOPLAND ST

 T
H

O
R

N
LA

K
E

 A
V

E
.

N 7348.30

E 20000.00

 N
O

R
W

A
LK

 B
LV

D

 IB
E

X
 A

V
E

N 10000.00

E 20000.00

SUMP

80009

TANK

80013

TANK

55004

TANK TANK

80017

80007

TANK

TANK

80001

80005

TANK

80006

TANK

80002

TANK

80008

80004

TANK

TANK

TRUCK FILL STANDS

TANK

 G
R

A
Y

LA
N

D
 A

V
E

 C
LA

R
E

T
T

A
 A

V
E

 S
E

A
F

O
R

T
H

 A
V

E

 M
A

D
R

IS
 A

V
E

GMW-10

GMW-O-12 GMW-O-13

GMW-O-18

GMW-O-20

GW-1

GW-2

GW-3

GW-4

GW-5

GW-6

GW-7

GW-8

HW-1

HW-3
HW-5

HW-7

MW-SF-1

MW-SF-4

TF-8

TF-9

TF-10

TF-13

TF-15

TF-19

TF-20

TF-21

TF-22

TF-23

TF-24

VE-1

VE-2

BW-9

BW-8

BW-7

BW-6

BW-5

BW-4

BW-2

BW-1

MW-O-4

MW-O-3

GMW-O-21

MW-SF-9GMW-29

MW-18(MID)

 HAYFORD STREET

B
E

LS
H

IR
E

 A
V

E
C L

 C
A

M
E

O
 A

V
E

C L C L C L C L

 CHESHIRE STREETC
L

C
L

 CHESHIRE STREET

 BARNWALL ST

 H
O

R
S

T
 A

V
E

C L

C L

C
L

C
L

C
L

C
L

 HIGHDALE ST

 FERINA STC
L

C
L

C L

C L

C L

 ABINGDON ST

 EXCELSIOR DRIVE

C
L

C
L

OIL-WATER 

SEPARATOR

LABORATORY

 BUILDING

ADMINISTRATION

 BUILDING

 BW-3

TF-25

TF-26

47.5

4
7
.5

4
7
.5

48

48

4
8

4
8
.5

48.5

48.5

49

49

49

49.5

49.5

49.5

5
0

G
R
A
D
IE
N
T = 0.002 FE

E
T/FO

O
T

G
RADIEN

T = 0.001 FEET/FO
O
T

G
R
A
D
IE

N
T
 =

 0
.0

0
2 F

E
E
T
/F

O
O

T

G
R
A
D
IE
N
T
 = 0.001 F

E
E
T
/F
O
O
T

29.48

30.80

29.37

31.80

28.69

48.67

48.21

48.84

47.66

47.96

47.71

47.28

48.32

48.77

48.72

47.70

47.58

47.75

48.33

47.39

48.05 45.60

48.41

48.32

47.56

48.10

48.33

47.99

49.61

49.38

48.95

48.94

47.99 48.10

47.93

47.74

47.75

47.75

48.77

48.42

48.43

48.10

48.17

47.88

47.53

48.94

49.02 49.01 49.24 42.44

49.11

49.46

49.55

43.43

48.63

50.21

49.68 48.72

48.89

49.85

50.09

51.30

48.66

49.02

47.30

47.54

47.33

47.17

47.34

47.40

48.80

43.73

44.26

48.53

48.79

48.13

48.33

47.69

48.08

49.36

47.21

47.47

48.06

47.92

47.38

48.60

48.51

48.70

44.45

48.02

41.05

28.04

46.96

47.32

47.39

47.34

47.46

47.77

48.28 48.01

52.29

49.12

50.92

42.48

48.07

47.96

48.34

48.24

47.45

48.76

47.37

47.22

48.67

43.68

46.46

46.57

47.24

46.30

46.73

48.07

46.64

48.73

48.24

47.91

47.80

48.64

48.00

47.41

47.57

47.67

49.35

48.84

48.57

48.19

48.10

0.07

0.18

NM

SHEEN

SHEEN

GMW-5

GMW-5

GMW-35

GMW-25

MW-22(MID)

EXP-1

EXP-2

EXP-3

 GMW-1 GMW-3

GMW-5

GMW-6

GMW-8

GMW-11

GMW-12

GMW-13

GMW-14

GMW-15

GMW-16

GMW-19

GMW-20

GMW-26 GMW-27

GMW-28

GMW-31

GMW-32

GMW-33

GMW-34

GMW-O-2 GMW-O-3
GMW-O-4 GMW-O-4(MID)

GMW-O-5

GMW-O-6

GMW-O-8

GMW-O-9

GMW-O-14

GMW-O-17

GMW-O-19

GMW-SF-7

GMW-SF-8

GWR-1

GWR-2

HL-2

MW-6

MW-7

MW-8

MW-10

MW-11

MW-12

MW-13

MW-14

MW-15

MW-16

MW-19(MID)

MW-20(MID)

MW-22(MID)

MW-23(MID)

MW-24

MW-25

MW-26

MW-27

MW-28 MW-29

PW-1

PW-2

PW-3

WCW-1

WCW-2

WCW-3

WCW-4

WCW-5

WCW-6

WCW-7

WCW-8

WCW-9

WCW-10

WCW-11

WCW-12

WCW-13

HL-1

GMW-43

GMW-44

HL-4

GMW-42

GMW-40 GMW-41

GMW-47

GMW-53

GMW-52

GMW-39

GMW-38

GMW-37

GMW-O-16

GMW-36

GMW-45

PZ-1

HL-5

GMW-54

GMW-55

EXP-4

EXP-5

GMW-2

WCW-14

GMW-O-1

GMW-O-10

MW-21(MID) HL-3

GMW-56

GMW-57

MW-17

TF-24

(GMW-21)

PZ-5

PZ-6

NM

PZ-4

NM

PZ-3
NM

GMW-7

NM

GMW-18
TF-14

0.08

NM

GMW-35

GMW-50

GMW-51

GMW-48

GMW-59

GMW-58

TF-16

0.09

TF-17

0.03

TF-18

0.32

TF-11GMW-17

PZ-2

GMW-22

GMW-24

0.04

GMW-25

0.41

GMW-23

0.18

GMW-30
MW-SF-6

MW-SF-5

53.32
GMW-9

MW-SF-3

50.45

VEW-2

MW-O-2

48.60

MW-SF-2

VEW-1

GMW-O-11

MW-O-1

GWR-3

47.35

51.17

KMEP LEASE AREA

0.04

GMW-4

0.09

MW-9

GMW-O-15

4.49

10



TPH 
October 2003 Semiannual Monitoring

 North Central plume TPH distribution 
changed
– 10,000 ug/L contour expanded south, while 

contracting from east 
– Non-detect contour (~200 ug/L) expanded west, 

south, & east
 TPH distribution in South-Central plume 

largely unchanged
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Total Petroleum Hydrocarbons 
Isoconcentration Map – October 2003
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Total Petroleum Hydrocarbons 
Isoconcentration Map – April 2002
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Benzene 
October 2003 Semiannual Monitoring

 North-central benzene plume extent similar 
– No benzene detected west of site
– Decreasing trend:  No benzene detected in GMW- 47 

near biosparging
 South-Central plume extent also consistent

– Highest benzene concentration (15,000 ug/L) detected 
in GMW-O-21, adjacent to GMW-O-14

 Southeastern 24-inch valve area
– Only detected benzene in PZ-05
– No benzene detected in MW-8 and GMW-O-16 
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Benzene Isoconcentration Map
October 2003
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Benzene Isoconcentration Map
April 2002
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1,2-DCA
October 2003 Semiannual Monitoring

 1,2-DCA again detected above Risk-Based 
Corrective Action concentration of 70 ug/L

 1,2-DCA again detected in off-site wells west 
of site
– Detected in same 3 wells
– Remains above 70 ug/L in WCW-7

 South-Central plume extended farther south
– 1,2-DCA detected in GMW-O-9 and GMW-O-14

 None detected in southeastern 24-inch valve area
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1,2-Dichloroethane Isoconcentration Map
October 2003
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1,2-Dichloroethane Isoconcentration Map
April 2002
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MTBE
October 2003 Semiannual Monitoring

 MTBE was detected in 2 off-site monitoring wells 
west of site
– First time detected in WCW-1

 South-Central plume similar in extent
– MTBE concentrations in wells MW-19 (MID) 

continued to decrease to 1 ug/L

 MTBE plume in the southeastern portion of the 
site is narrower east-west
– Highest MTBE concentration in PZ-5
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MTBE Isoconcentration Map
October 2003
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