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i • •••••••••••••••••• • 

OROr 1.8 Oit-t1•I Ronge Organlct with s.\llea gel rlnte 

MW-12
GRO 14 
ORO $.2 
DROr 1,0 

MW•1A
GRO 1.2 
ORO 2.4 
OROr 0.46 

ORO 3.7 
ORO 1.9 
DROr 0.65 

···-··-·
Leterel extent of dluolvtd GRO and ORO in groundwater {epproidmate). 

.. Arrow denotes general direction of groundwater flow .

NOTE: 
1. Scale: 1 Inch• 150 feet. 
2. Groundwater samples retrieved on March 34, 2011. 
3. NO • Not operable. 

MW-1
GRO NOI0.20) 
ORO 5.5 
OROr 0.65 

MW-19 

GRO 1.3 
ORO 3.7 

GRO 0.77 
ORO 5.5 
ORO, 0.57 

OROr 0.45 

4. ND a: Not detectedi all units in mg/L; analytical reporting limit shown In parens.

MW-13
GRO 

ORO 8,5 

OROr 1.1 

MW-8
GAO 1,8 
ORO 6,5 

OROt 1,1 

•••
•

•••• 

MW•3
GRO ND(0.20} 
ORO 0.21 
OROr N0(0.20) 

MW-11
GRO 

ORO 11 
DROr 1.7 

MW•9
GRO 5.2 
ORO 2.3 
OROr N0(0.20) 

MW-10

N 

••
,• 

GRO N0(0.20) •• 

•" 
••

•••
• 

• ••
• 

••
•• 

•• • 

ORO 4.9 •• 
OROr 0.30 •• 
==----'.•' 

•' 
••

•• 
•• 

•• 
•• 

•• 
•' •' 

•• 
•• 

•• 
•• ,• 

•• 
•• MW-2

GRO N0(0.20> 
ORO N0(0.201 
OROr NO 0.20 

LATERAL EXTENT OF DISSOLVED 

GRO AND ORO IN GROUNDWATER 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

Testa Environmental Corporation 

Earth Sciences &; £nvironmenlal Specialists 

PROJECT NO: 94-11-1008 Alt: .74 ACOR( NO: 

DATE: ORA� SY: 6-1SMTJune 2011



EXPLANATION 

Monitoring Well 

...... -,. Lateral extent of dissolved Benzene plume . 
•• 

MW-18 

�

• Arrow denotes general direction of groundwater flow.

NOTE: 
1. Scale: 1 Inch • 160 feet.
2. Groundwater samples retrieved on March 3-4, 2011.
3. NO • Not operable.
4. NO= Not detected; all units In ug/L; analytical reporting limits In parens.

X 270 

MW-IA 

8 ND(5.0) '-
T ND(5.0) • 
E6.0 
X ND(S/10) 

MW-16 

ND(5 .0) 

MW-19 

8�-
T ND(5.0) 
E47 
X ND(5110) 

MW-3 
ND (5.0) 

_J 

MW-11 
......... �8�5� 1�00� .......

......
.. . ... ,.. ND(10 0) "• � ' 

,.••" E 610 "-•, 
#• X 210 

•' 
,,
• 

.. 
t 

\J 
.... 

MW-15 

ND(S.0) 

MW-8 

/ 
846 
T ND(S.0) 
E 13 

X ND(5110) 
•• ... 

•• •• 
........... _ ...... ..

\ 

, . 
•• • •• 

,. 
•'• 

•' 

LATERAL EXTENT OF DISSOLVED 

BTEX IN GROUNDWATER 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

MW-9 

8 90 
T5.4 
E 59 

X 88.5 

N 

MW-10 
NO (5.0) 

� �--
MW-14 

I ND(5.0)

Testa Environmental Corporation 

Earth Sciences ct Environmental Specialists 

PROJECT NO: 94-11,1008 FILE: .74 AGVRE 

DAit:: June 2011 DRAWN SY: SMT 6-2



EXPLANATION 

MW-1A ----. Monitoring Well

MW-18 

� 

.. Arrow denotos general direction of groundwater flow . 

NOTE: 
1. Scale: 1 Inch = 150 feet.
2. Groundwater samples retrieved on March 3-4, 2011.
3. NO = Not operable.
4. ND= Not dotocted; all units in ug/L; analytical reporting limit shown In parene.

MW-17 
NO(S.O) 

••••••••••

MW-12 
l.sopropylben:ume 
,u,opror,yltolvttn& 
Naphtha ene 
n-8utyll>o�on1t 
n..Propylbeniene 
t&e·Bulylbenzene 
1,2.4-Trlmethylbenzene 

., 
1,3,5. TrlmethylbcHl1:tf\t1 

MW-1A 
l&o-propylbenune 42 
NaphthatMe 120 
n,PropylbonnllO 16 
s.ec,Butylberue,)& 7.3 I 
1.2.4-Trlmethylbienzene 6 .. 2 I 

I 

•••••• • • • ' • 

W-16
l&opropylbenzene 150 
Naphthalene 
n·Propy'lbenHne 87 
&ec-Butylbenune 32 

-+-
MW-19 • ••

t laopropylbero:eM 
• N-11phthaiklne 
� n-P,opy1ben«ine 
\ ,see•Botylbentel'le 

130 
2& 
420 
2$ 
130 
3& 
730 

� 

• 

• MW-1 
NO(S.O) 

........ 
... •• •• •••• •• ... ••

•• 
•• •• 

••

MW� 
\ 

lsopropylbentene 55 
Napti1h11looe 130 
n-PropyJben.remt 53 
uc•Butylb&ru:ene 9.1 

/ 

.....
.... 

.,. .. 
•••• 

. ......
... 

• 
:• 

. •• 
• 

MW-11 
lsopropylbentene 120 
Naph!Mle,,e 240 
n-Propylbentene 120 
1,2,4•Ttlmethylbe.nzene 110 

MW-9 
lsopropylbeniene 55 
Naphthalene 131) 
n•Propyl benzen@ 63 
uc,Butylbeniene 9.0 
1,2,4-Trlmethylben.une 12 

MW-10 

� 

N 

MW-2 �'---------' • l$opropylbenz9ne 59 

� 

• • • • • 
Naphth1'1tnot1 18 
n-P,opylb�•mo 18 
tee,Bulylb+IU:&.wt 9.8 

MW-13 
liopropytbe,,iene 61 
Nephi.hale,,, 2so 
,,,Propylben:tene 44 

s.u,c,Butylberu:onct 11 

LATERAL EXTENT OF DISSOLVED VOLATILE 
AND SEMI-VOLATILE ORGANIC COMPOUNDS 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

MW-14 
N0(3,0) 

Testa Environmental Corporation 

forth Sciences &: £nvironmenfa/ Specialists 

PROJECT NO; 94-11-1008
DATE: Juno 2011

AU:, .74

DRAWN BY, SMT 
flCURE NO: 

6-3



EXPLANATION 

, ....
•• 

•• 

...... -·· .. 
NOTE: 

Monitoring Well 

MW-18 

MTBE N0(5.0) 
T-B N0(100)

Lateral extent of dissolved MTBE and 

Tert-butanol plume . 

Arrow denotes general direction of groundwater flow .

1. Scale: 1 Inch• 150 feet.
2. Groundwater samples retrieved on March 3-4, 2011.
3. NO • Not operable.
4. ND m Not detected; all units In ug/L; analytical reporlng limits shown In parens.

MW-17 

MTBE 130 
T-B N0(100) 

MW-12 

MW-19 

MTBE N0(5.0 
T•B N0(100) 

MW-15 

MW-3 
MTBE ND(5.0) 
T-B ND(100

MW-11 
MTBE ND(100) 
T•B ND(100) 

\ 

MW-13 
MTBE19 

_J 

T-B N0(100)

LATERAL EXTENT OF DISSOLVED 

OXYGENATES IN GROUNDWATER 
FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

MW-9 

N 

MW-10 
MTBE ND(5.0) 
T-B ND(100) 

MW-2 

MTBE N0(5.0) 
T•B ND(100) 

MW-14 
MTBE ND(5.0) 
T-B ND(100) 

Testa Environmental Corporation 

£orlh Sciences &- £nvironmenla/ Specialists 

PROJECT NO: 94-11-1008
O,\TE, Juno 2011 

FIL£: .74 
DRAWN SY: SMT

FIGURE NO: 
6-4 



I 

Gdy-5 

Gdy-4 

Gdy-3 

Gdy-2 

SGP·W� �· 

• • • • 

Hill-4 Hill-3 Hill-2 Hill·1 

Sgp-4 

Sgp-3 

• 
Sgp-2 

Sgp-1 

• 

• 

• 

• 

Wnt-4 

Wnt-3 

Wnt-2 

WnM 

LOCATION OF SOIL GAS SURVEY PROBES 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

N 

EXPLANATION 

Sgp-4 

---. 

NOTE: 

1. Scale: 1 Inch a 150 feet.

Testa Environmental Corporation 

forth Sciancos .t £nv/ronmenlal Spoc/allsls 

P!!OJCCT "°' 94·11-1008 
01\TE: 

Juno 2011 

FIi.[: .74

DR4WM BY: SMT 



SGP-WD-5 

Hlll-4 

.. � 

/ ? 
.. , 

�- v--,.<-+-.,,£..+-.0 / 

SGP-WD-2 
Benzer\O 47(47) 

SGP-WD-1 

_J 

HilM 

Benzene 50 

Wnt4 

SOIL GAS PRESENCE AT 5-FEET DEPTH 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

N 

EXPLANATION 

Phase ti amd Ill soil gas data In ug/m3 

SB4 

TetraTech soil gas data (2006)1n ug/m3 

Minimum lateral ex-tent 
of 1011 gas at a dopth of five feot 

NOTE: 

1. Seale: 1 Inch = 150 feet. 

2. Data shown only when reported values
excoodod CHHSLs (uglm3).

Testa Environmental Corporation 

(orlh Sciences .t [nvlronmMlol Spec/ollsls



SGP0WD·6 
Bonzenc 53 

Gdy•S 

Gdy-4 

Gdy-3 

Gdy-2 

SGP-WD·5 

SGP-WD-4 

---·----=-��-

• • • • 

Hill-4 I Hill·31 Hill-2 I Hill·1 I 

_J 

Sgp-2 
Ethylb<ln2•no 1500 

� 
SGP-WD-1 fl 

'Wnt-4 

.. Wnt-3 

Wnt-2 
Ethybenzone 1600 
MTBE 47000 

Wnl-1 
Benzene 
1, 1-0lchlorootha,�o 
1,2-0lchloroothane 
Ethyl benzene 
Toluene 

5600 
3300 
4400 
21000 
290000 

SOIL GAS PRESENCE AT 10 -15 FEET DEPTH 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

N 

EXPLANATION 

Pheso II amd Ill soll gas data In ug/m3 
SB4 

� 
TetraTech soil gas data (2006)in ug/m3 

Minimum lateral extent 
of soil gas at a depth of five feet 

NOTE: 
1. Scale: 1 Inch• 150 feet.
2. Data shown only when reported values

exceeded CHHSLs (ug/m3).

Testa Environmental Corporation 

[orlh Scl,nces .t [nvlronmenlol Specialisls 

PROJECT NO: ... � 

IJ'ii',,.-----"94:i_:·_!.11!..:-1.!J0�08!!._ __ j.,'�=: ,,_:·:;74;_ __ _j SCURE NO: 
1)1.1(: ORA.,. flf: SMT 7-3June 2011 



POOL NO. Ill 

• 

EXPLANATION 

,., 
'

, •..' '
' '' ' 

' I 
-�

R-5

Former LNAPL Recovery Woll 
Apparent LNAPL Thickness 

/�----.. , 
' 

' 

'\. __ ......... -' 
Lateral Extent of Former LNAPL Pool (approximate) 

LATERAL EXTENT OF FORMER LNAPL POOLS 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

_J 

N 

POOL NO. I 

NOTE: 

1. Scale: 1 inch= 150 feet.

2. Apparent thickness of LNAPL in R-4 measured 
on December 4, 2002.

Testa Environmental Corporation 

£orlh Sciences !t fnviro11menlol Specialists 

PnOJ(Cl !II} 
94•11.iOOS 

flt[ .74 fl0l;"Rf 110: 
11,,.,.,��-'-'-.:..:....C.:..:..:..��-1=����� 8-1tw.1L- June 2011 OR,w,w OY· SMT 



SP/SM 

MUCUMH 

SCHEMATIC SHOWING MIGRATION OF 

HYDROCARBONS IN THE SUBSURFACE 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

Historic release 

Ground surface 

General direction of groundwater flow 
-·---

Unconfined piezometric surface 

Testa Environmental Corporation 

Earlh Sciences &: [nvironmenlol Specio/isls 

PflOJECf HO: 94-11-1008 
•TE: June 2011 

ALE: .74
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AGUA£ NO: 
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0 
Hydrocarbon 
Saturation 

1.0 

WELL 

• ....., 0 0 -
T't«l-pha.se Zooe O O O • == 

(Wate,&N,t i 00
e

O oO=

• Q o. =
Th'OC·l)tlase Zone O C. • == (WatOr, �NAPL, & • Q () Q ,.,. == 

Air) 0 1.1 _ 
Qo•o•o•= 

. •. -. - . 
One11hase Zone• • 

• 
• 

• != {Vitltet) 
• 

• • !:=
� 

EXPLANATION 

QAIR () LNAPL 

-- Fine-Grained Soil 

- - - - Coarse-Grained Soil

AIR 

WATER 

ewntcr 

NOTE: The "smear" zone is actually where two-and three-phase zones (i.., air LNAPL or hydrocarbons, and water). exists. 

Fluctuations in the unconfined piezometric surface will impact th thickness of the"smear zone." 
Hydrocarbons are typicaly trapped and biograde via natural attenuation with time once the recoverable LNAPL is removed. 

SCHEMATIC OF SOIL-PIEZOMETRIC 

"SMEAR" ZONE 
Testa Environmental Corporation 

FORMER CHEMOIL REFINERY 

SIGNAL HILL, CALIFORNIA 

£orlh Sciences & Environmen/al Specialisls 

PROJECT NO; 94-11-1008 Al£: .74 AGIJRE NO: 
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