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Figure 2
Subject Property Vicinity Map

Former Kast Property Tank Farm
Carson, CA  90744
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Figure 3
1928 Reservoir Layout

Former Kast Property Tank Farm
Carson, CA  90744

Note: Adapted from Shell Oil Company drawing Building and Reservoir Numbers Kast Property, 1928. 

Waterstone
Environmental, Inc.
2936 E. Coronado St.
Anaheim, California 92806

Drawn By:  HLF

Date: 1/6/2014

Project No:  12-219

Approved By: JVD  

Legend

Approximate Subject Property Boundary

I 
II 

I I j 
·I V I 

\ 

[I 

-------·-- --· --~-- ---

RESERVOIR NO. 7. 

- --- ----'---

L\ I 
\ \ I 

\~ · 
' ~--

D 

f! 
I, 

' ' 
RE S£RVQ!fl NO:.. ~ -- -- --- - -

_____ -_-- -r-··· ____ .. 

ENGINEERING 

-------- -----------·-
soc 120965 



 Site Perimeter

Waterstone
Environmental, Inc.
2936 E. Coronado St.
Anaheim, California 92806

Drawn By:  HLF

Date:1/6/2014

Project No:  12-219

Approved By: JVD  

Figure 4
1949 Oblique Photograph of

Subject Property

Former Kast Property Tank Farm
Carson, CA  90744
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Figure 5
Subject Property Map with

Former Reservoirs Overlaid on
Residential Parcels

Former Kast Property Tank Farm
Carson, CA 90744

Legend
Project Boundary
Site Parcels
Former Reservoir Berm
Former Reservoir Floor

Waterstone
Environmental, Inc
2936 E. CORONADO ST.
ANAHEIM, CALIFORNIA, 92806

Note:  Floor and Berm locations are based on tract maps and grading
plans submitted to LA County by Barclay, 1967-68.
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Figure 6
Location of Various Borings
Placed in Streets Where Soil

Contamination Data was
Obtained1 by URS

Former Kast Property Tank Farm
Carson, CA 90744

Legend
Sample Type

CPT Sample Location
DP Sample Location
Hollow Stem Auger Sample Location
Monitoring Well Location
Soil Vapor Sample Location
Project Boundary
Site Parcels
Former Reservoir Berm
Former Reservoir Floor

Waterstone
Environmental, Inc
2936 E. CORONADO ST.
ANAHEIM, CALIFORNIA, 92806

1) Other data exists but could not be found by Waterstone in the
Geotracker database
Note:  Floor and Berm locations are based on tract maps and grading
plans submitted to LA County by Barclay, 1967-68.



Figure 7
URS East-West Cross Section

with ROST Logs

Former Kast Property Tank Farm
Carson, CA  90744

LegendWaterstone
Environmental, Inc.
2936 E. Coronado St.
Anaheim, California 92806

Drawn By:  HLF

Date: 1/6/2014

Project No:  12-219

Approved By: JVD  
Note: Figure adapted from URS 2010 Plume Delineation Report, Figure 13B
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Figure 8
URS North-South Cross Section

with ROST Logs

Former Kast Property Tank Farm
Carson, CA  90744

LegendWaterstone
Environmental, Inc.
2936 E. Coronado St.
Anaheim, California 92806

Drawn By:  HLF

Date: 1/6/2014

Project No:  12-219

Approved By: JVD  
Note: Figure adapted from URS 2010 Plume Delineation Report, Figure 14B
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Figure 9
URS Plot Plan

with ROST Logs

Former Kast Property Tank Farm
Carson, CA  90744

LegendWaterstone
Environmental, Inc.
2936 E. Coronado St.
Anaheim, California 92806

Drawn By:  HLF

Date: 1/6/2014

Project No:  12-219

Approved By: JVD  
Note: Figure adapted from URS 2010 Plume Delineation Report, Figure 9
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Note: Adapted from Geosyntec 
Concentration Contour Maps, 
Figure 7, April 2011. 

Figure 10
Geosyntec Plume Map 

Depicting URS TPHd Sample Results
at 10 Feet Below Ground Surface

Former Kast Property Tank Farm
Carson, CA  90744

Reservoir 5

Waterstone
Environmental, Inc.
2936 E. Coronado St.
Anaheim, California 92806

Drawn By:  HLF

Date: 1/6/2014
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Approved By: JVD  
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Figure 11
Relative Location of 10 foot

Samples to Former Reservoir
Floor

Former Kast Property Tank Farm
Carson, CA 90744

Legend
Project Boundary
Site Parcels
Former Reservoir Berm
Former Reservoir Floor
10-ft Sample Locations Above Former
Reservoir Floor
10-ft Sample Locations Below Former
Reservoir Floor
Reservoir Floor Removed
During Development

Waterstone
Environmental, Inc
2936 E. CORONADO ST.
ANAHEIM, CALIFORNIA, 92806

Note:  Floor and Berm locations are based on tract maps and grading
plans submitted to LA County by Barclay, 1967-68.



 
 

Berm (Soil)  Joints in concrete floor allowed 
seeping of petroleum hydrocarbons 

into soil below 

Figure 12 
Site Conceptual Model Schematic 
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Concrete 

Legend 

ContaminaƟon Under Concrete 
Floor of Reservoir 

Contaminated soil resulƟng 
from leakage from the sidewall/ 
floor joint 



Note: Adapted from Pacific Soil Engineering
Work Order 6164. March 11, 1966. Plate A.
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1966 Geotechnical
Boring Locations
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1966 Earth Moving Equipment  

Soil laid down in approximately 8” liŌs and compacted prior to next lay down 

Figure 14 
Fill and Compaction Plan  

Schematic 
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Actual 1966 Earth Moving Equipment  

Developer Grading Prac ces Could Not Have Spread and/or 
Distributed Contamina on in a Bo om Up Profile 

 

Poten ally Contaminated Soil Li  

Figure 15 
Grading Practices Spreading 

Pattern 
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Even if There Was Contaminated Soil Placed in the Bo om of the Former 
Reservoirs, the Bo om Up Contamina on Profile is Impossible to Create 

Through the Grading Performed by Barclay 

Bo om Up Contamina on Profile Impossible as 
a Result of Grading Prac ces 

ContaminaƟon in 8” liŌs must be lined up and have increasing 
concentraƟon with depth 

Alignment of Contaminated Por ons of 
Li s is Unlikely but Necessary to Have a 
Column of Contamina on 

Figure 16 
Grading Practices and 
Contamination Profiles 
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Figure 17
January 1, 1965 Aerial Photograph

3D Anaglyph

Former Kast Property Tank Farm
Carson, CA  90744

Legend
Approximate Subject Property
Boundary 

NORTH

Reference:  Photos from University of California at
Santa Barbara, Map and Imagery Laboratory, Pacific
Air Industries Collection: PAI-LA-BASIN-65:1933-01-18
and 19.
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Figure 18
September 22, 1965 Aerial Photograph

3D Anaglyph

Former Kast Property Tank Farm
Carson, CA  90744
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Reference: Photos from University of California at
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Figure 19
TPHd Concentration Profiles at 
Sample Locations in Areas of

Shallow Contamination Outside
Footprint of Former Reservoirs

Former Kast Property Tank Farm
Carson, CA  90744

Legend

Contamination Associated with Main Sump

Contamination Associated with Reservoirs

Contamination Associated with Pump House
and Other Smaller Sumps and Ponds

Note: Basemap adapted from Geosyntec Concentration Contour Maps, Figure 7, April 2011. 
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Figure 20
TPHd Concentration Profiles at

Sample Locations
Within Former Main Sump

Former Kast Property Tank Farm
Carson, CA  90744
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Note: Basemap adapted from Geosyntec Concentration Contour Maps, Figure 7, April 2011. 



Figure 21
1930 Shell Oil Wilmington 
Manufacturing Complex

Former Kast Property Tank Farm
Carson, CA  90744

Legend

Note: Adapted from U.S. Geological Survey Compton Quadrangle, 1:24,000, 7.5 Minute Series, 1930.
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Figure 22
Wilmington Refinery

1932 Plot Plan

Former Kast Property Tank Farm
Carson, CA  90744

Note: Adapted from Shell Drawing "Wilmington Refinery Plot Plan in 1932 with Building and Tank Numbers"
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Reservoir 1

TRPH Concentrations in Berm Soil
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Note: Data Summarized from Brown and Caldwell Report "Berm Material And Underlying Soil Characterization of Reservoirs 1 and 2," dated March 1994.
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Figure 24
Reservoir 2

TRPH Concentrations in Berm Soil
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Figure 25
Reservoir 1

TPHd Concentrations Beneath
Concrete Floor
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Figure 26
Reservoir 2

TPHd Concentrations Beneath
Concrete Floor
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Data and Observations at 2 feet bgs
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Former Reservoirs #1 and #2" dated April 24, 1996. 
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Figure 29
Reservoir 2 Cap Perimeter

Data and Observations at 2 feet bgs

Former Kast Property Tank Farm
Carson, CA  907440          50'         100'

Approximate Scale

Legend

Note: Data from Brown and Caldwell "Perimeter Investigation Summary Report
Former Reservoirs #1 and #2" dated April 24, 1996. 
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Figure 31
Reservoir 2 Cap Perimeter

Data and Observations at 5 feet bgs

Former Kast Property Tank Farm
Carson, CA  907440          50'         100'

Approximate Scale

Legend

Note: Data from Brown and Caldwell "Perimeter Investigation Summary Report
Former Reservoirs #1 and #2" dated April 24, 1996. 
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Figure 33
Reservoir 2 - Cap Perimeter

Data and Observations at the
v, w and x Sample Locations

Former Kast Property Tank Farm
Carson, CA  90744

Note: Data from Brown and Caldwell "Perimeter Investigation Summary Report
Former Reservoirs #1 and #2" dated April 24, 1996. 

0          50'         100'

Approximate Scale

Legend

NORTH



Figure 34
Reservoir 1 East Berm

Pre- and Post-Backfilling Profile
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Figure 35
Reservoir 1 East Berm

Pre- and Post-Cap Extension Profile
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(Considered but Rejected) 
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Figure 37 
Contamination Scenario 2 
(Considered but Rejected) 
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Figure 38 
Contamination Scenario 3 

(Considered and Accepted) 
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Figure 39 
Contamination Scenario 4 
(Considered but Rejected) 
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Figure 40
Geosyntec TPHd

Plume Maps
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Note: Figure adapted from Geosyntec Concentration Contour Maps, Figure 7, April 2011.



Figure 41
Geosyntec TPHg

Plume Maps

Former Kast Property Tank Farm
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Note: Figure adapted from Geosyntec Concentration Contour Maps, Figure 8, April 2011.

12FT BGSI 

> l \ 
TPH as Ga$oline Contour 

0 Non-Jetect {NO) -- 500 mglkg 

0 < 500 mglkg -- 1.000 mglkg 

0 >=- 500 to 5,000 mg/kg 

e >=- 5.000 mglkg 

I .<IV) ... )'o<f ... _ 
.,....., 
'"""' ~ ~·)0(10 

"'""" 

L 

~ .. 
·--.,01 

I l ,ol 
, 

• 
' ~ 

~ 

1\ote : Contours crea;ecl in Mining Visualization 
System (MVS) using Franke/Nielson lnverse 
Cistance Weighting (lOW) inte rpo)at ion 

2SO 12S 0 250 Feet 

" 

0 

N 

i 
( 

\ 

( 

• 
> < 

~ .. -

J 
l 
( 

, 

[' 
~ _l 

_j 
=-.."\ 

, 

< 
0 

~ 
< 
0 

Geosyntec e> 
consultants 

Santa Barbara, CA 

110FT BGS I 
N 

f 
I 

0 

l 

[ 
• 

l \ 
TPH as Gasoline In Shallow Soli 

Figure 

Former Kast Property 8 



Figure 42
Geosyntec Benzene

Plume Maps

Former Kast Property Tank Farm
Carson, CA  90744
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Note: Figure adapted from Geosyntec Concentration Contour Maps, Figure 4, April 2011.
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Figure 43
TPHd Concentration Profiles at

Sample Locations Within
Footprint of Former Reservoirs

Former Kast Property Tank Farm
Carson, CA  90744
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Note: Basemap adapted from Geosyntec Concentration Contour Maps, Figure 7, April 2011. 
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Reservoir Floor Above 10-feet bgs

Figure 46
Evaluation of Geosyntec
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Figure 137
TPH as Diesel at 2 Feet BGS

Former Kast Property Tank Farm
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Figure 47
TPHd in Soil at 2 Feet Below Ground Surface
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Figure 138
TPH as Diesel at 5 Feet BGS

Former Kast Property Tank Farm
Carson, CA 90744
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Note:  Floor and Berm locations are based on tract maps and grading
plans submitted to LA County by Barclay, 1967-68.
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Figure 48
TPHd in Soil at 5 Feet
Below Ground Surface



Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

0.5 ND ND 0.074 0.28 
2 20 65 ND 0.92 
5 5,200 5,200 1.8 ND 
7 15,000 15,000 320 220 

 

Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

0.5 20 94 0.25 0.42 
2 59 250 0.29 0.17 
5 3,500 4,400 87 ND 
7 5,600 5,200 560 77 

 

Depth
(ft. bgs) 

TPH-d
(ppm) 

TPH-mo
(ppm) 

TPH-g
(ppm) 

Benzene
(ppb) 

0.5 160 570 0.088 0.22 
2 120 290 ND 0.33 
5 3,200 3,300 190 75 
7 7,200 7,000 580 810 

 

Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

0.5 50 190 0.096 0.21 
2 36 140 ND 0.33 
4 1,100 1,600 0.1 ND 
5 4,400 4,700 0.14 0.12 
7 5,800 5,500 770 120 

 

Depth
(ft. bgs) 

TPH-d
(ppm) 

TPH-mo
(ppm) 

TPH-g
(ppm) 

Benzene 
(ppb) 

0.5 83 420 ND 0.26 
2 33 110 ND 0.14 
5 300 370 0.74 0.76 
7 3,800 3,700 730 140 
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Figure 49
November 2010 Soil Sample Results

24612 Neptune Avenue

Former Kast Property Tank Farm
Carson, CA  90744

0          10'          20'

Approximate Scale

Legend

Soil Sample Location

NORTH

N24612SFE

N24612SFC

N24612SFD/FDA

N24612SFB

N24612SFA

Note: Data from URS Interim Residential Sampling
Report - 24612 Neptune Avenue, March 16, 2011.  



Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

3 290 720 0.064 0.41 
5.5 3,700 6,000 480 23 
8.5 6,200 7,100 190 ND 
10 8.2 7.2 0.058 ND 
15 ND ND ND ND 
20 150 140 0.12 1.1 
24 6.4 ND ND ND 

 

Depth
(ft. bgs) 

TPH-d
(ppm) 

TPH-mo
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

3 140 370 ND ND 
5 920 1,300 820 510 

9.5 5,700 5,200 690 290 
12 10,000 11,000 640 110 
15 14 15 ND 0.85 
20 16 16 0.17 2.9 
24 ND ND 0.14 0.32 
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Figure 50
Geotechnical Samples
24612 Neptune Avenue

Former Kast Property Tank Farm
Carson, CA  90744

Note: Adapted from URS 2013 Excavation Pilot Test
Report - 24612 Neptune Avenue, Appendix A  

N-24612G2

N-24612G1

Concrete Slab
7.5'

Concrete Slab
8.5'

Approximate Location of
Edge of Former Reservoir Floor
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Figure 51
Excavation Pilot Test

24612 Neptune Avenue

Former Kast Property Tank Farm
Carson, CA  90744

Slot B Slot A Slot C

3'

Slab
Depth

8.0-8.5'

10'

Note: Adapted from URS 2013 Excavation Pilot Test
Report - 24612 Neptune Avenue, Appendix F.



Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

0.5 110 460 0.096 0.46 
2 81 280 0.054 ND 
5 170 600 ND 0.12 

7.5 AS 12,000 12,000 1,700 650 
8.5 BS 2,400 2,500 3.8 ND 

10 ND ND ND ND 

 

Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

0.5 52 240 0.16 0.22 
2 77 330 0.18 0.17 
5 2,800 3,400 250 ND 

8.5 AS 8,900 11,000 780 ND 
9 BS 420 580 53 0.19 
10.5 240 340 3.5 ND 

 

Depth
(ft. bgs) 

TPH-d
(ppm) 

TPH-mo
(ppm) 

TPH-g
(ppm) 

Benzene
(ppb) 

0.5 ND 30 0.086 ND 
2 740 2,600 0.088 0.28 
5 6,800 7,800 82 ND 

8 AS 15,000 19,000 380 420 
9 BS 3,600 4,500 120 ND 
10.5 1,500 1,600 310 ND 

 

Depth
(ft. bgs) 

TPH-d
(ppm) 

TPH-mo
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

0.5 200 890 0.076 0.25 
2 68 220 0.068 0.57 
5 23 38 0.91 ND 

8 AS 15,000 20,000 360 980 
9.5 BS 22,000 23,000 1,700 470 
10.5 28,000 29,000 3,400 830 

 

Depth
(ft. bgs) 

TPH-d
(ppm) 

TPH-mo
(ppm) 

TPH-g
(ppm) 

Benzene 
(ppb) 

0.5 100 640 0.17 0.12 
2 820 2,400 0.1 0.43 
5 13,000 15,000 2,000 1,300 

8 AS 11,000 17,000 590 2,300 
9 BS 8,900 11,000 930 38 
10 400 450 16 0.15 

 

Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

0.5 270 1,500 0.2 ND 
2 83 360 0.051 0.18 
5 7,600 9,200 1,300 180 

8 AS 14,000 24,000 1,100 ND 
9 BS ND ND 0.12 ND 
12 13 9.6 0.28 ND 

 

Depth 
(ft. bgs) 

TPH-d 
(ppm) 

TPH-mo 
(ppm) 

TPH-g 
(ppm) 

Benzene 
(ppb) 

10 BS 13 13 0.72 ND 
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Figure 52
Excavation Confirmation Samples

24612 Neptune Avenue

Former Kast Property Tank Farm
Carson, CA  90744

Note: Adapted from URS 2013 Excavation Pilot Test
Report - 24612 Neptune Avenue, Figure 3 

N24612XNWS N24612XNES

N24612XES

N24612XSES

N24612XSWS

N24612XWS

N24612XB

NORTH

0'           4.5'          9'

Approximate Scale



Locations Without Concrete Floors Locations With Concrete Floors

Total Depth - 10-ft

Concrete Removed

          * Samples Deeper than 20-ft bgs not shown

Total Depth - 10-ft
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Figure 53
Comparison of TPHd Concentration
Profiles in Sample Locations with

and without Concrete Floors

Former Kast Property Tank Farm
Carson, CA  90744

Legend

Approximate Area of Removed Concrete

Contamination Associated with Main Sump

Contamination Associated with Reservoirs

Contamination Associated with Pump House
and Other Smaller Sumps and Ponds

Approximate Depth of Buried Concrete

*

No Concrete

No Concrete

Total Depth - 10-ft

Note: Basemap adapted from Geosyntec Concentration Contour Maps, Figure 7, April 2011. 

*

No Concrete

*

Total Depth - 10-ft

Total Depth - 10-ft

Total Depth - 10-ft



Locations Within Street (Paved - No Infiltration) Locations Within Residential Yard (Unpaved - Infiltration)

          * Samples Deeper than 20-ft bgs not shown

*

No Concrete

Total Depth - 10-ft

No Concrete

Total Depth - 10-ft

Concrete Removed

Total Depth - 10-ft
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Figure 54
Comparison of TPHd Concentration
Profiles in Sample Locations with

Paved and Unpaved Surfaces

Former Kast Property Tank Farm
Carson, CA  90744

Legend
Approximate Depth of Buried Concrete

Contamination Associated with Main Sump

Contamination Associated with Reservoirs

Contamination Associated with Pump House
and Other Smaller Sumps and Ponds

Note: Basemap adapted from Geosyntec Concentration Contour Maps, Figure 7, April 2011. 
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Total Depth - 10-ft
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No Concrete



Locations With Top Down Contamination Locations With Bottom Up Contamination

          * Samples Deeper than 20-ft bgs not shown

Total Depth - 10-ft

Total Depth - 10-ft

Total Depth - 10-ft

Total Depth - 10-ft

Total Depth - 10-ft

No Concrete
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Concrete Removed
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Figure 55
Comparison of TPHd Concentration
Profiles in Sample Locations with

Top Down and Bottom Up Contamination

Former Kast Property Tank Farm
Carson, CA  90744

Legend
Approximate Depth of Buried Concrete

Contamination Associated with Main Sump

Contamination Associated with Reservoirs

Contamination Associated with Pump House
and Other Smaller Sumps and Ponds

Note: Basemap adapted from Geosyntec Concentration Contour Maps, Figure 7, April 2011. 

Total Depth - 10-ft

Total Depth - 10-ft



Deep Sample Locations Within Reservoir Footprint Shallow Sample Locations Within Reservoir Footprint
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Figure 56
Comparison of TPHd Concentration
Profiles in Deep and Shallow Sample
Locations within Reservoir Footprint

Former Kast Property Tank Farm
Carson, CA  90744

Legend

Approximate Depth of Buried Concrete

Contamination Associated with Main Sump

Contamination Associated with Reservoirs

Contamination Associated with Pump House
and Other Smaller Sumps and Ponds

Total Depth - 25-ft
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