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Triss Chesney

State of California Environmental Protection Agency
Department of Toxic Substances Control
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Cypress, CA 90630-4700

John Broderick

California Regional Water Quality Control Board
Santa Ana Region

3737 Main Street, Suite 500

Riverside, CA 92501-3339

Subj: Anomaly Area 3
(APHO 59, APHO 60, APHO 61, APHO 62, APHO 63, APHO 64, APHO 65)

Marine Corps Air Station, El Toro

Transmitted as the attachment is the two-volume Technical Information Package for
Anomaly Area 3 at the Marine Corps Air Station, El Toro. The Technical Information
Package is intended for use in discussions pertaining to the future management of the site
and contains information collected during the period from early 1999 through November

2000.

Anomaly Area 3 encompasses seven (7) aerial photograph anomaly (APHO) sites and is
located in the northwestern section of the facility near Pusan Way adjacent to Agua
Chinon Wash. The anomalies were identified by Science Applications International
Corporation (SAIC) during a review of historical aerial photograjhs taken during the
period from 1946 through 1992 (SAIC 1993).
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Anomaly Area 3 has alsc been designated MSC R1 — a former refuse disposal area — in
the Base Realignment and Closure (BRAC) Business Plan update.

Table 1 identifies the individual APHO sites that are included in Anomaly Area 3.

Table 1. APHOs included in Anomaly Area 3.

APHO SAIC identifier and brief description Year of
identifier Aerial
Photograph

APHO 59 SAIC 20 1946
Three areas of apparent extraction

APHO 60 SAIC 64 1952
Quarried area (area of extraction)

APHO 61 SAIC 106 1960
Quarry area (area of extraction)

APHO 62 SAIC 156 1967

Areas of extraction near Agua Chinon Wash with possible refuse or
liquid within the excavated area

APHO 63 SAIC 443 1981
Area of extraction near Agua Chinon Wash that has been
revegetated

APHO 64 SAIC 536 1988
Former extraction area near Agua Chinon Wash that has been filled

APHO 65 SAIC 564 1992

Graded area

The activities identified in Table 2 have been conducted during the evaluation of
Anomaly Area 3 during the period from 1999 through 2000. The results of the
investigative activities are presented in the Technical Information Package.

Table 2. Investigation Activities At Anomaly Area 3.

Activity and Description of Selected Findings Date(s)
Record Search Early 1999
BRAC Cleanup Team (BCT) Site Visit and Visual Inspection August 1999

Construction of Four (4) Perimeter Groundwater Monitoring Wells and | October 1999
Three (3) Vadose Zone Probes

Groundwater is located between approximately 23.5 and 62 feet below
ground surface near Anomaly Area 3. Groundwater was located at
approximately 23.5 feet below ground surface in November 1999 at
Well MSCR1-MWO1 (adjacent to Agua Chinon Wash).

Groundwater Sampling by USEPA Methods 8015M (total petroleum November 1999; April 2000
hydrocarbons (diesel and gasoline)), 8260A (Volatile Organic Compounds),
6010 (Metals), 7470 (Mercury), 300.0 (Nitrate), 160.0 (Total Dissolved
Solids), 903.0 (Radiumy}, 9310 (Gross Alpha and Gross Beta), 904.0 (Radium
228); other methods: CADHS Perchlorate, ASTM D3972 (Radionuclides),
ASTM D5811M (Lead 210).

Vadose Zone (soil gas) Sampling November 1999; July 2000
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Table 2. Investigation Activities At Anomaly Area 3 (continued).

Activity and Description of Selected Findings Date(s)
Geophysical Survey (survey area: approximately 9 acres) February 2000
Trench feature identified along northwest side near Pusan Way and

several areas of surface or buried debris identified.

Limited Exploratory Trenching with Limited Soil Sampling March 2000
Buried construction debris (including concrete and metallic debris) were

encountered at depths exceeding 20 feet. Selected soil resuits

presented in Table 3.

Radiological Screening Survey during Exploratory Trenching March 2000
Data Validation May 2000

Selected laboratory test results for soil samples collected from trenches are presented in
Table 3. All laboratory test reports and data validation reports are presented in the
Technical Information Package.

Table 3. Selected Laboratory Test Results for Soil Samples from Anomaly Area 3.

Chemical Concentration at USEPA Region IX Sample ldentification
Anomaly Area 3 Preliminary
Remediation Goals
of 1999 (mg/kg)
Petroleum
Hydrocarbons
TPH-diesel 5,600 mg/kg - Sample 20242-1102 at 4 feet
S
TPH-diesel 1,100 mg/k - Sample 20242-1115 at 35 feet
bgs
Metals
Lead 677 mglkg 400 mg/kg Sample 20242-1096 at 16 feet
(Residential) bgs
USEPA Method
8270 - Semi-volatile
organic compounds
Benzo(a)pyrene 230 ug/kg 62 ug/kg (Residential) Sample 20242-1111 at 7 feet
290 ug/kg (Industrial) bgs
USEPA Method
8290 - dioxins and
furans
1,2,3,4,6,7,8- 39 po/g Sample 20242--1107 at 6 feet
HPCDD bgs
HPCDD {total} 66 pg/g “
EXPLANATION:

Bold print indicates chemical concentration exceeded a USEPA Region IX Preliminary Remediation Goal

(PRG)

pg/g picograms per gram

mgkg
ug/kg

milligrams per kilogram
micrograms per kilogram
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Preliminary Findings:

o Soil Sampling: The results of the analyses of soil samples collected from trenches
identified petroleum hydrocarbons at several locations. Lead and benzo(a) pyrene
were identified above USEPA Region IX preliminary remediation goals (PRGs).
Dioxins were identified. Construction debris and materials were identified in
trenches at depths exceeding 20 feet.

e Site Area: Anomaly Area 3 encompasses an area of approximately 9 acres. The
BRAC Business Plan identifies a surface area of 0.18 acres for MSC R1 (which is
equivalent to Anomaly Area 3). The surface area over which geophysical surveys
were conducted encompasses 9 acres, and anomalies were identified over much of the
surveyed area. Consequently, it is recommended that the surface area for MSC R1
(which is equivalent to Anomaly Area 3) be changed to 9 acres in the next Business

Plan update.

References:
» Science Applications International Corporation (SAIC). 1993. Final Report, Aerial

Photograph Assessment, MCAS El Toro, Contract N68711-91-D-4658, Delivery
Order 0002, SAIC Project No. 01-0892-0817.

e United States Marine Corps Air Station, El Toro. 2000. Base Realignment and
Closure (BRAC) Business Plan.
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3 N s GRAPHIC SCALE — — REVISIONS —_ (MSC R1)
S o 150 300 600 01_ | 97102—MSCR1.0WG _BY CALVADA SURVEYING, INC. 11/9/99 MARINE CORPS AIR STATION
% b&ﬁ;ﬂhﬁ 20242175.0WG EL TORO, CALIFORNIA
- i (IN FEET) SCALE _ SHEET OF DOCUMENT CONTROL No. OHM PROJECT No. Immuc No.
; 1"=300’ 111 | SW9312 20242 FIG A—1




L
MCAS EL TORO PROPERTY K
BOUNDARY _/
- m Esaam RN
r A
&
&
- -
r— \d “ / Groundwater Levels
‘i j *» /’ WellID | Date | Measuring] Total | Screened| Depth to | Groundwate] Depth to | Groundwater
} 3 \ / - Number | Installed] Point Depth | Interval | Water Elevation Water Elevation
/ / Ny * ANOMALY AREA 3 ] (/// Nolv;n;ben No;:;gm;bcr De;:ge;:;ber De;:;x;;ber
/ ae » 7
/ / (MSC R‘] ) (fiams) | (fibgs) | (ftbgs) | (fbgy) | (famsl) | (fbgs) | (Rams)
i / MWo1 10/12/99 455.02 51.5 16.5-46.5 23.50 431.52 24.05 430.97
MW02 10/14/99 459.71 56.5 21-51 39.15 420.56 39.64 420.07
g MSCR1 MW4 Mwo03 10/18/99 500.31 86.5 50-80 60.15 440.16 61.02 439.29
/,/ MW04 10/21/99 464.24 55.0 25-45 28.91 435.33 29.57 434.67
// / Explanation
‘ ; ; o ; _ ] NAD 83 North American Datum, 1983
) .,:': - ! / ‘ﬁ i f h Jtamsl Feet above mean sea level datum
[ ) — ]

Jft bgs Feet below ground surface
bgs Bclow ground surfacc

EXPLANATION:
GROUNDWATER MONITORING WELL
435,52 GROUNDWATER ELEVATION

GROUNDWATER FLOW DIRECTION
0.04 foot/foot HYDROLOGIC GRADIENT

Y

>
?
70
-
Q
-
)
7
&

AREA

~ GROUNDWATER LEVEL CONTOUR,
~\ DASHED WHERE INFERRED.

g SWDIV %om& l}eme&aﬁ:ﬁgiﬁﬁﬁ Corp.
j 3 Foitviner ™ 1—9-00 GROUNDWATER LEVEL MAP
3 20, PR ANOMALY AREA 3
= 2 3 (MSC R1)
: . GRAPHIC SCALE REVISIONS — 2 Lo 4500 NOVEMBER 1999
S N "’ 0 100 200 400 RE&M 97102—MSCR1.DWD:?° ;:rm CALVADA SURVEYING, ING. 11/8/99 ;z :;%A [?ﬁg 22 MARINE CORPS AIR STATION
h h;:b-:l;—_—;:gﬁ 20242176.DWG 1 E TORO, CALIFORNIA
o)) SCALE SHEET  JOF DOCUMENT CONTROL No, HM PROJECT Mo DRAWING No.
X (N FEET) 1"=300" | 1 {1 | SW9312 20242 [FIG A-2




A-2 WELL PERMITS



P.a82/82
DCT—BS—1999 15: @1

e APPLICATION FOR WELL‘:CONSTRUCTION PERMIT

-..44

- - ORANGE COUNTY MGALTH CARE AGERCY . . " °°" 7000F. EDNOENAVENUE | . (e €or1600
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(144
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w
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WooDcawd, <A  £57%  £oq. £31- Yoly C. PROPOSED START DATER®- |} -
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. . . requirements uf the Healrh Care Agency and with all
F‘Z ure 1 s gile P lan ' ordinanees and laws of the County of Orange and nf the
. . . R . State of Califarnia pertaining 10 well consrruction,
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Cxoma v Rom Yhmo, V3 ing zones.
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20N0, CHEGKND. . ... ___ O APPROVED SUBJECT TO THE FOLLOWING CONDITIONS:
ATE AMOUNT A. NOTIFY THIS AGENCY AT LEAST 48 HQURS
" [ #RIOR TO STAAT,
SROVAL BY OTHER AGENCIES: (O PRIOR TO SEALING THE ANNULAR SPACE OR FILLING OF
: THE CONOUCTOR CASING.
JASDICTION #
8. (1 SUBMIT TO THE AQENCY WITHIN 30 DAYS AFTER
MaRE COMPLETION OF WORK, A WELL COMPLETION REPORT
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¢, [J SECURE ALL MONITORING WELLS T0O PREVENT TAMPERING.
0. (J omen
0O oemeD
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SOIL CLASSIFICATION CHART

<« Template|D»> <<Format(<<Now>> <<fdNumSiash>>}>>

MAJOR DIVISIONS SYMBOLS PICAL
GRAPH | LETTER DESCRIPTIONS
o [
IO S WELL-GRADED GRAVELS, GRAVEL -
CLEAN b W O, GW SAND MIXTURES, LITTLE OR NO
GRAVEL GRAVELS (%®-.9® FINES
AND - 0 ’ QU POORLY-GRADED GRAVELS
LITTLE OR NO FINES) o ()70 ° - .
GRAVELLY | { A AS Y ) GRAVEL - SAND MIXTURES, LITTLE
SOILS Yelghicle OR NO FINES
No_ _o.No
b oI
COARSE qe S 0 SILTY GRAVELS, GRAVEL - SAND -
GRAVELS WITH D, v~ DS GM SILT MIXTURES
GRAINED | MORE THAN 50% FINES NelaRle! ,
SOILS OF COARSE Ao e Mo
FRACTION
RETAINED ON NO. |[(APPRECIABLE AMOUNT GC CLAYEY GRAVELS, GRAVEL - SAND -
4 SIEVE OF FINES) CLAY MIXTURES
sSW WELL-GRADED SANDS, GRAVELLY
CLEAN SANDS SANDS, LITTLE OR NO FINES
MORE THAN 50% SAND
(3
OF MATERIAL IS AND (LITTLE OR NO FINES) SP | POORLY-GRADED SANDS,
LARGER THAN NO. SANDY GRAVELLY SAND, LITTLE OR NO
200 SIEVE SIZE SOILS FINES -
i
MORE THAN 50% SANDS WITH | SM | SLTY SANDS, SAND - SILT
OF COARSE FINES i
FRACTION //
g%sstlNG ONNO. 4 | APPRECIABLE AMOUNT / sC CLAYEY SANDS, SAND - CLAY
OF FINES) / MIXTURES
[l INORGANIC SILTS AND VERY FINE
l ML SANDS, ROCK FLOUR, SILTY OR
§ CLAYEY FINE SANDS OR CLAYEY
SILTS WITH SLIGHT PLASTICITY
INORGANIC CLAYS OF LOW TO
SILTS CL MEDIUM PLASTICITY, GRAVELLY
FINE AND L;'gg'%amgo CLAYS, SANDY CLAYS, SILTY
LEAN CLAY
GRAINED CLAYS Pl CATS, RS
SOILS ———— oL ORGANIC SILTS AND ORGANIC
C ] SILTY CLAYS OF LOW PLASTICITY
INORGANIC SILTS, MICACEQUS OR
MORE THAN 50% MH DIATOMACEOUS FINE SAND OR
% SILTY SOILS
OF MATERIAL 1S
SMALLER THAN
NO. 200 SIEVE SIZE SILTS LIQUID LIMIT CH INORGANIC CLAYS OF HIGH
AND GREATER THAN 50 PLASTICITY
CLAYS
OH ORGANIC CLAYS OF MEDIUM TO
HIGH PLASTICITY, ORGANIC SILTS
HIGHLY ORGANIC SOILS N PT PEAT. HUMUS, SWAMP SOILS WITH

HIGH ORGANIC CONTENTS

NOTE: DUAL SYMBOLS ARE USED TO INDICATE BORDERLINE SOIL CLASSIFICATIONS




Geologic Log of Boring MSC R1-MW01

GEOL WELL EL TORO GPJ EL_TORQ GDT 12/16/99

Project  MCAS, El Toro Northing 5 194,690.809 | Priling Company \water Development Corporation
Project Number Easting 6,116,938.126 Drill Rig SpeedStar Begin Drilling 10/12/99
Client SWDiv TOC Elevation 455.02 Driller Rod Koch End Drilling 10/12/99
Location GS Elevation 455.36 Drill Method ARCH Well Compietion Date
Geologist G. Berger Hammer Weight & Drop 280 Ib, 30 inches 10/13/99
Borehole Diameter 10 inches Total Depth of Borehole g4 5 feet Depthto Water 54 3 faat bgs
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} [y
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Based on soit cuttings from cyclone SM 2 — g
Silty Sand (SM): Brown (10YR 4/3): 85% fine sand. 15% fines, - : w . s
trace gravel. very moist, micaceous. | 49 i F—Ej _ o
i o~
' *
S =
20 i —
OHM Remediation Services Corp. Page 1 of 3
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GEOL_WELL EL _TORO GPJ EL_TORO GDT 12/16/39

Geologic Log of Boring MSC R1-MW01

Proiect MCAS, El Toro Northing 2 194,690.809 | "ling Company \water Development Corporation
Project Number Easting 6,116,938.126 Drill Rig SpeedStar Begin Drilling 10/12/99
Client SWDiv TOC Elevation 45502 Driller Rod Koch End Drilling 10/12/99
Location GS Elevation Drill Method Well Completion Date
455.36 ARCH
Geologist G Berger Hammer Weight & Drop 28 |, 30 inches 10/13/99
Borehole Diameter 10 inches Total Depth of Borehole 51.5 feet Depth to Water 24.3 feet bgs
o .
DESCRIPTION - S S |g2la_| €2 WELL DETAIL
£zl 2 Q cicEl © %2
8810 £ | 2|5 9|85
2| = a Sal 2 [98
Q=73 o Sla~ 8 |2E
i %] 2 S
/0] ) i
20 :
I —
Based on soil cuttings from cyclone 2 sm —
Silty Sand (SM): Brown (10YR 4/3); 85% fine sand, 15% fines, o ) —
trace gravel, very moist, micaceous. L 29 i [ —
' a =
23 B E
—24! — <
I : ) o
) — Q
Clayey Sand (SC): Brown (10VR 4/3); 60% fine sand, 40% fines, ~ [ 2° |sC / 6 F— 3
wet, loose, micaceous. - / 6 — 2
26 — @
D ol | 2 |8
Based on soit cuttings. $C/C 7 ; — @
Clayey Sand to Sandy Clay (SC/CL); Brown (10YR 4/3); 50% fine 27 (o g
sand, 50% fines, wet. / f — ]
i — 2
o % = |3
] 3
F — £
29 / = |38
L — o
— c
—t o
o e i | p— o
Poorly to Well Graded Sand (SP-SW): Grayish brown (10YR 3/2), 18 6 E 3
90% fine to medium to coarse sand, 10% grave!, wet, very dense, — 2
very micaceous. Becomes gravelly toward base, some clay clasts > 5 | 6 S 3
present. . 50 6 ‘:1L_ §
_ . - - N - sP . — S
32 ’%5 g
©
r e— p
33 —
L —
34 =
Sand {SP); Light yellowish brown (2.5Y 6/4), 90% medium to I~ 35 SP 18 o
coarse sand. + 20 —
Sitty Sand (SM); Light olive brown (2.5Y 5/6), 80% fine sand, 20% R E 20| 8 =
sil. : - smi =
37 o —
| —
I i —
38 f—
- =
L 39 ll ? —
4 ———d
140 ! , _

- OHM Remediation Services Corp.

Page 2 of 3
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GEOL WELL EL TORO GPJ EL_TORO GDT 12/16/99

Geologic Log of Boring MSC R1-MW01
Project  MCAS, El Toro Northing 5 194 590 80g | Piing Company \water Development Corporation
Project Number Easting 6.116 938.126 Drill Rig SpeedStar Begin Drilling 10/12/99
Client SWDiv TOC Elevation 455.02 Drilier Rod Koch End Drilling 10/12/99
Location GS Elevation 455.36 Drill Method ARCH Weil Completion Date
Geologist G Berger Hammer Weight & Drop 980 b 30 inches 10/13/99
Borehole Diameter 10 inches Total Depth of Borehole 51.5 feet Depth to Water 24 3 feet bgs
(=] .
DESCRIPTION Sl S |ala] & 2% WELL DETAIL
€21 2| o |a|lcEl @ |8
82|56 £ |El58] 2|85
AL | = a sl2e; 2 |88
[<] o nieaT 2 (¢S
w o o
—40
L c — 5
8 = |
¢ 5= | o
- (2] R -
7] — N
I-42 i k] — b
L ; 2 — 8
' & — a
|| S E |
L ! & — s
° —
44 v =
—
_ " - e - e e —45 - E
Silty Sand (SM); Light yeliowish brown (2.5Y 6/3) mottled to dark SM| 0 |29 8 —
yellowish brown (10YR 4/6); 90% fine sand, 10% silt, trace gravei; F ' —
. wet._c_!ense. e JE v 46 : 50 E
Weathered sandstone; Light greenish gray (5GY 7/1) mottled S§| - 50! 6 —
- brownish yellow (10YR 6/8) silty fine sand, moist, very dense. Niguel o ssl i —
Formation (Pliocene). S 47 ' g
...... 3
...... 1)
I T D %
i)
—48 0
a
r K
c
49 <
v
i 8
©
—50 B [W—
Sandstone, consolidatd Sand; Very dark gray (N3); very fine sand, 50 6 <t
micaceous, horizontally laminated; consolidated weakly indurated, =
very dense. Niguel Formation (Pliocene). 51 50
50/1| 6
Boring Ends at 51.5 ft.
| ;
- OHM Remediation Services Corp. Page 3 of 3
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Geologic Log of Boring MSC R1-MW02

GEOL_WELL EL_TORO GPJ EL_TORO GDT 12/16/39

Project  MCAS, El Toro Northing 5 194 900.426 | Priling Company yyater Development Corporation
Project Number Easting 6,116,747.858 Drill Rig SpeedStar Begin Drilling 10/14/99
Client SWDiv TOC Eievation 459.71 Driller Rod Koch End Drilling 10/14/99
Location GS Elevation 460.19 Drill Method ARCH Well Completion Date
Geologist G, Berger Hammer Weight & Drop 280 Ib, 30 inches 10/15/99
Borehole Diameter 10 inches Total Depth of Borehole 56.0 feet Depth to Water 35 5 feet bgs
DESCRIPTION - S g’ ela_| £ |2% WELL DETAIL
£F| 8| 2 |a|CE|l ¢ |22
o9 | © = E|ag 21|86
o=\ 3 =3 © |5 & 3 |t
ol 5 | o |~
Hand auger to 10" for subsurface utility clearance. —0 } .
L : E . ‘ (] .
L1 ; > .‘ '. (
I i 7N
- i S
N
| YR
| N
L : N
L | >0 o
Based on cuttings 5' to 10", 4 SP-S+ | < \/
Poorly Graded Sand with Silt (SP-SM); Dark yellowish brown 5 ‘ / \//
(10YR 4/4); 90% fine sand, 10% silt, micacious, moist. I~ { —_ =
B i é // }\// g
-6 | ‘= § ‘T‘—,
s ) ¥ &
- £ N4
L N o
-7 = ) e
- £ VY i
O
-8 & // ;{/ @
b E U 8
. EX ) K =
- | &S
Based on cuttings 10'to 16°. B T T T T T'9 gpsw © / ‘\//
Poorly to Well Graded Sand (SP-SW); Brown (10YR 5/3); 85%+ N
fine to medium grain quartz sand, trace dark minerals, trace fines, — 11 // ’//
micaceous, dry. - §
12 % (
' Y Y
‘R
14 N
I 7
Gravelly Sand (SW); Brown (10YR 5/3); 90%+ fine to course iron’ 15 o 1131 6 o
coated quartz sand, 10% gravel, max. dia. 1", dry, dense. - _ %
25 8 @ o
-6 8 ¢
o 0 29| 6 | ‘& o
Based on cuttings. o ’ B £ ]
Gravelly Sand (SW-SM); Dark yellowish brown (10Y 4/4). ~17 £ 2
L @ ©
o
—18
+ o V] -
s B
F 3 Co o
- 20 Lo &
Page 1 of 3
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GEOL_WELL EL_TORO GPJ EL_TORO GDT 12/16/39

Geologic Log of Boring MSC R1-MW02

Project  MCAS, El Toro Northing 5 194 900.426 | Priling Company  yyater Development Corporation
Project Number Easting 6116 747.858 Drill Rig SpeedStar Begin Drilling 10/14/99
Client SWDiv TOC Elevation 459.71 Dritler Rod Koch End Drilling 10/14/99
Location GS Elevation Drill Method Well Completion Date
460.18 ARCH
Geologist G Berger Hammer Weight & Drop 280 |b, 30 inches 10/15/99
Borehole Diameter 10 inches Total Depth of Borehole 56.0 feet Depth to Water 35.5 feet bgs
o .
DESCRIPTION i § S |gle-l = |2% WELL DETAIL
£ 8 21T ©
ag|o| 2 | 2|55 ¢ (3%
Qe | = s g |22 2 8¢E
] 8 | Hi& o 2=
(2] 1G] a
Based on soil cuttings.
Gravelly Sand (SW) [—
Gravelly Sand (SW); Brown (10YR 5/3); 90% fine to course quartz 25 | 6 =
sand, 10% gravel, black, angular, max. dia. 3/4", moist, dense. o a1 — -
— @
S 54 | 6 — 5
©
b
[
&
o
<
]
n
g
— g
Based on cuttings. — :
Gravelly Sand (SW-SM); similar to above, moist. — 3
— £
E =
— Is
mw—t o
ot -
— 2
— 3
— Z
= g
I N
_ g
—] o
m— 8
— o
== %
—
Poorly Graded Sand with Silt (SP-SM); Brown (10YR 4/3); 85% : 18 fa—
fine to medium sand, 10% silt, 5% gravel, micacious, wet, dense. F 4 ' 0 27 —
36 ! =
: 39 jm—
S sPsm —
—37 e —
F S st
. =
I~ 38 e}
-39 —
40 ‘ =
OHM Remediation Services Corp. Page 2 of 3
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GEOL_WELL EL_TORO GPJ EL_TORO GDT 12/16/99

Geologic Log of Boring MSC R1-MW02
Project  MCAS, El Toro Northing 5 194 900.426 | Priling Company \yater Development Corporation
Project Number Easting 6,1 16,747858 Drill Rig SpeedStar Begin Drilling 10/14/99
Client SWDiv TOC Elevation 459.71 Driller Rod Koch End Drilling 10/14/99
Location GS Elevation 460.19 Drill Method ARCH Well Compietion Date
Geologist G Berger Hammer Weight & Drop 580 |, 30 inches 10/15/99
Borehole Diameter 1 inches Total Depth of Borehole 55 () feet DepthtoWater 25 5 foet bgs
DESCRIPTION R g §’ ela_| £ [ WELL DETAIL
s8|o| £ | 2|85 58
Qs 3 Q 122 2188
5 [ w o 2 1 p2
w (5] [¢4]
Well Graded Sand (SW); Grayish brown (10YR 5/2); 90% fine to ~40 SWy; 7 6
coarse sand, 10% gravel, wet, medium dense. + . 0 18 6
Siity Sand (SM), Dark grayish brown (10YR 6/2); 80% fine to AU rsmt 2 | 6
medium sand, 20% silt with some clay, trace gravel, 1" max. dia., -
wet, medium dense. 42
43
i T e SP
I~ 44
45
Poorly Graded Sand (SP); Brown (10YR 5/3); 100% fire to coarse | ¢ [sp| 716
sand, wet, medium dense. +
0 |13 6
Siity Sand with Gravel (SM); 60% fine to medium sand, 20% silt 47 rsm B 2% | 6
and clay, 20% gravel, wet medium dense. F i
—48 i
" \Weathered bedrock and Alluviun contactat 49", ~— ~ ] 749 lew ':. :
- .
A0
. " ; —50
Well Graded Gravel with Sand (GW); 60% gravel, 2" max. dia. X 25
L . .-
. U 51 .o [ Y 50
Weathered Sandstone; Light brownish gray (2.5Y 6/2), mottled to SS a
olive yellow (2.5Y 6/6). Niguel Formation (Pliocene). o §
(7]
=52 | | 2]
»
I . S
el
—53 — :v
- 54
Weathered Sandstone; Light gray (2.5Y 7/3) mottled to yellowish 95 |gs| i 9 | s
brown (10YR 6/8); fine grained well sorted sand. Niguel Formation F
(Pliocene). | &6 50 6
0
Boring Ends at 56.5 ft.
: !
| |
OHM Remediation Services Corp. . Page 3 of 3
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GEOL_WELL EL_TORO GPJ EL_TORO GDT 12/16/38

Geologic Log of Boring MSC R1-MW03
Project  MCAS, El Toro Nothing 5 195 723.495 | Orilling Company  yyater Development Corporation
Project Number Easting 6,1 1 7,525667 Drill Rig Speedstar Begin Drilling 10/18/99
Client SWDiv TOC Eievation 500.31 Driller Rod Koch End Drilling 10/19/99
Location GS Elevation 500.85 Drill Method ARCH Well Completion Date
Geologist G, Berger Hammer Weight & Drop 280 Ib, 30 inches 10/19/99
Borehole Diameter 10 inches Total Depth of Borehole 86.5 feet Depth to Water 59.5 feet bgs
DESCRIPTION e8| & lgloo| £|2q  WELLDETAL
$E/8| 2 |55 8|58
o=|3| 8 | &[22 2 (g
w &) m
Note: This boring is in units of the Nlguel Formation (Pliocene). -0 §P-S - ‘ ‘
Hand augered to 10’ for subsurface utility clearance. L4 E - o.
d
{
Based on cuttings 0' - 5' —2 ;;, §/;,
Poorly Graded Sand with Siit (SP-SM): Light yellowish brown (2.5Y L / \/
6/4), 90% fine sand, well sorted, 10% silt, moist, appears similar to §
Niguel Formation (Pliocene). —3 // ‘\//
- N
77
4
_ S
g V) ¥
- Y U
6 >
_ 27/
S
| T RE
Based on cuttings 5' - 10'. 8 3Sp.sm S \ =
Poorly Graded Sand with Silt (SP-SM): Light olive brown (2.5Y + = / ;\/ g
5/3); 90% fine to medium grain sand, 10% silt, trace gravel, max dia. L g g / \/ o
0.25". B // §// E
L = \ S
—10 Z S
f
L i 3 D o
. K K3
‘ 1 R
12 | S K \/
: ) >
13 T 7 </
i ' i \
i i )
—14 T ! y
I h )
Siltstone, Niguel Formation, comprised of interbedded laminae: s N i
Sandy Silt (ML): Light olive brown (2.5 5/3); 60% silt, 40% fine M) 36 /// </
S?"‘ ! R [V SM o i
Silty Sand (SM): Light b (2.5Y 6/2) motties light yellowish ) 0 50
brown ?;.5\( 6/4); 60% fine. :agr::,y:to% %.Lt/ o 40% it —16 1oL 7 0 | 6 //
Sandy Clay (CL); Olive gray (5Y 5/2); 60% clay - stiff hard, 40% silt o o h
ar?g sand?few gravel. ’ . o 17 SMML //‘ ,
I~ . N
Based ttings. L | :
S:gsesf:d?;ardg;Silt {SMIML); Dark grayish brown (10YR 4/2); ! //A ‘
50% silt 50% fine sand, moist, micaceous. —18 ! // //
o || /)
oo | | YR
— OHM Remediation Services Corp. Page 1 of 5
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GEOL_WELL EL_TORO GPJ EL _TORO GDT 12/16/99

Geologic Log of Boring MSC R1-MW03
Project  mCAS, El Toro Northing 5 195 723.495 | Driling Company water Development Corporation
Project Number Easting 6.117 525.667 Drill Rig SpeedStar Begin Drilling 10/18/99
Client SWDiv TOC Elevation 500.31 Driller Rod Koch End Drilling 10/19/99
Location GS Elevation 500.85 Drill Method ARCH Well Completion Date
Geologist G. Berger Hammer Weight & Drop 280 Ib, 30 inches 10/19/99
Borehole Diameter 10 inches Total Depth of Borehole 86.5 feet Depth to Water 50 5 feet bgs
o .
DESCRIPTION .18 8 lgla|s|2s] WELLDETAL
SE|o| 2 | 2|58 ¢ |55
Qs | = Q. 5|22 2 g2
=} S RS 2 1y
[72] (5] m
Based on cuttings. —20 dmML !
Silty Sand/Sandy Siit (SM/ML); Dark grayish brown (10YR 4/2); = :
50% silt, 50% fine sand, moist, micaceous. L 24
22 |
i i
23 .
24
Claystone, Niguei Formation, comprised of interbedded: I i
Ciavey SiluSitty Clay (MUCL); Brown (10YR /3); 50% clay, 50% | 2° MUCY/ 5 | 6
~ silt, moist, soft. S I ) /
_ Clayey Sand (SC); Brown (10YR 4/2); 50% fine sand, 50% silt and L 26 SC 0 8 6
_Clay, micaceous. S CH /ﬁ 6] 6173
- "Clay (CH); Brown (10YR 4/5); clay, very moist-plastic. / é =
27 f S 2
i | e s
! 5 3
28 : g Q
i a3 a
L ] =
29 : & i
Based on soil cuttings. SM k< S
Slity Sand (SM) - 2 »
—30 z 8 S
L r 5 -
2
31 (0]
32 |
33
|34 :
Sandstone, Niguet Formation, comprised of: i :
Very Silty Sand (SM); Light olive brown (2.5 5/4); 60% fine sand, 35 lsm 3 / 10
40% siit with small amount of clay. F AV o 6
3 )( \ 21
oL P 6
37 ‘f
L ‘z
38
I
39 !
40 | I
OHM Remediation Services Corp. Page 2 of 5
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GEOL WELL EL TORQ GPJ EL_TORO GDT 12/16/99

Geologic Log of Boring MSC R1-MWO03

Project  MCAS, El Toro Northing 5 195 723.495 | Driling Company yyater Development Corporation
Project Number Easting 6,117,525.667 Drill Rig SpeedStar Begin Drilling 10/18/99
Client SWDiv TOC Elevation 500.31 Driller Rod Koch End Drilling 10/19/99
Location GS Elevation 500.85 Drill Method ARCH Well Completion Date
Geologist  Berger Hammer Weight & Drop 28 |b, 30 inches 10/19/99
Borehole Diameter 10 inches Total Depth of Borehole 86.5 feet Depth to Water 59.5 feet bgs
o .
DESCRIPTION &l S {agla_l = |2e WELL DETAIL
2% &1 2 |B|EE| Q|22
22|19 5 |E|cg| |88
13 s lalaT 8 |&s
O
40 T
! A
| | >
- a1 : &
| §‘5
42 NK
9 N4
43 ; NN
I ; g 2
44 ' B 2
! 2 g
Sandstone, Niguel Formation, comprised of: 'g o
- o o 4 L - ~N
Poorly Graded Sand (SP); Olive yellow (10YR 6/6); 90% sand, 45 Isp »l6 | 5 A
10% fine to med gravel, moist, some iron staining, very dense. F 0 4 @
46
- - o 5 | 6
2
47 o
- >
[
48 £
L =
N
Based on cuttings. —49 N
Well Graded Sand (SW): Light olive brown (10YR 5/4); 90% fine to = -
coarse sand, 10% gravel, moist. L 50 E (‘:‘i
' = |2
= |
L — o
52 = B
I = |3
— 2
53 — (g
— «
L — ;
2
- £
; - Ty s 55 ‘ i §
Well Graded Sand (SW}; Lighl olive brown (2.5Y 5/4) mottled olive 32 o
yellow; fine to coarse sand and gravelly in places, some iron staining. - 2
Niguel Formation (Pliocene). L 56 . 50 ) ; §
1 50 o
k]
— I
‘ - — S
Based on soil cuttings. SP f— o
Poorly Graded Sand (SP): Yellow brown (10YR 5/6); 100% fine to —58 jamanen ©
medium sand. wet, possible water table. [_ ; — o
i T <
—59 ! i
I =
60 | —

Page 3 of 5
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GEOL_WELL EL_TORQ GPJ EL_TORO GDT 12/16/99

Geologic Log of Boring MSC R1-MW03
Project  MCAS, El Toro Northing 5 195,723.495 | Ping Company \ater Development Corporation
Project Number Easting 6,117,525.667 Drilf Rig SpeedStar Begin Drilling 10/18/99
Client SWDiv TOC Elevation 500.31 Driller Rod Koch End Drilling 10/19/99
Location GS Elevation 500.85 Drilt Method ARCH Well Compietion Date
Geologist G, Berger Hammer Weight & Drop 280 I, 30 inches 10/19/99
Borehole Diameter 10 inches Total Depth of Borehole 86.5 feet Depth to Water 59.5 feet bgs
DESCRIPTION .15l 8lglo]elzal weLLDETAL
25| 5 alke € o
8810| £ | B|og| 28
A=lg] & |81~ 8 |28
a5 o &
Based on soil cuttings. —60 5B
Poorly Graded Sand (SP}); Yellow brown (10YR 5/6); 100% fine to o
medium sand, wet.
61 —
62
63
—64
Poorly Graded Sand with Sl (SP-SM); Light olive brown (2.5¥ ~ ~ |85 s"P-sqh 11 121 6 — ~
5/4); fine to medium sand, dense. Becomes gravelly towards the o o p— )
base, iron stained. | s | 26 — e
- B | 46 — |8
S T T - T T 07 SP — s
Based on cuttings. 67 F— I
Poorly Graded Sand (SP): Fine to coarse sand with clay pebbles. — 2
] 1)
68 — 2
— ]
I — | 2
69 —] E
— S
- — £
_ R = |z
~ Gravally Silty Sand (SM); Mottied olive yellow (2.5Y 6/8), dark h 0 |sm ! 15 — 0
yellow (10YR 6/8), light brown (2.5Y 5/4); 70% fine sand, 15% silt, o { — B
15% gravel, wet, dense. 74 o 0 26 g §
- - - [ ' [ 30 — ®
SM| [ g 2
—72 o
_ B = |
H ! E o
73 i S 8
g ; — °
; — A
- 74 } =
—
i —
Sitly Sand (SM); Light olive brown (2.5Y 5/4); 83% fine sand, 10% T sm| 0 —
silt, 7% gravel, max. dia. 1", wet. ¥ : 0 0  —
H ———y
~76 : —
. ) ; 0 —
Based on cuttings. r sMmi{ —
Silty Sand (SM): Gravel becomes coarser with depth. —77 ' om—
. =
78 —
79 | —
- | =
L 80 I ! f—
OHM Remediation Services Corp. Page 4 of 5

MR A =S



GEQL WELL EL_TORO GPJ EL_TORO GDT 12/16/39

Geologic Log of Boring MSC R1-MW03
Project  MCAS, El Toro Northing 5 195 723.495 | Priling Company  \yater Development Corporation
Project Number Easting 6.117 525.667 Drilt Rig SpeedStar Begin Drilling 10/18/99
Client SWDiv TOC Elevation 500.31 Driller Rod Koch End Drilling 10/19/99
Location GS Elevation 500.85 Drill Method ARCH Well Completion Date
Geologist G Berger Hammer Weight & Drop 580 |b, 30 inches 10/19/99
Borehole Diameter 10 inches Total Depth of Borehole 86.5 feet Depth to Water 59.5 feet bgs
DESCRIPTION - § _5,” 2la_| < T WELL DETAIL
EF|5| 2 |2|%E B (58
8Sz| § | 8|22 3 (28
w ) m
Silty Sand (SM); Olive (5Y 5/4), mottled olive yellow (2.5Y 6/8); 80 M 27 | 6
85% very fine sand, 15% silt, trace gravel, wet, very dense. = 40
81 :
) 50 | 6 g
- T I SMi ] F
- 82 | 5
L
- 7]
(23
83 3
: E
- . ©
o @
—84 ; ©
L i [ -
B
" silty Sand (SM); Pale olive (5Y 6/4); 80% very fine to fine sand, 85 sm[ _—4
10% silt, 10% gravel, max. dia. 2", wet. F
86
Boring Ends at 86.5 ft.
3 ;
OHM Remediation Services Corp. Page 5 of 5
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GEOL WELL EL_TORO GPJ EL_TORO GDT 12/16/9%

Geologic Log of Boring MSC R1-MW04
Project  MCAS, El Toro Northing 2 195,127.846 | Pi"ing Company water Development Corporation
Pr'oject Number Easting ‘6, 1 16,912976 Drill Rig Sﬁedstar Begin Drilling 1 0/20/99
Client SWDiv TOC Elevation 464,24 | Priller Rod Koch End Driling  40/0¢ /99
Location GS Elevation 464.87 Drifl Method ARCH Well Completion Date
Geologist ) Jameson Hammer Weight & Drop 580 |b, 30 inches 10/21/99
Borehole Diameter 10 inches Total Depth of Borehole 56.5 feet Depth to Water 28.8 feet bgs
DESCRIPTION 2 & lela_| €|2a WELL DETAIL
£%|8| 2 |S|EE| g |88
2019 £ |E|ag] 2 (8%
a=|35| § |8|z2 8 |2¢&
B & m |&
Top 10 feet hand augered for subsurface utility clearance. 0 | ] _r & F“
| Ehy b
B i - Y
i Y
_ | %
{
L3 js //
-4 | //
s )
A ! %
—6
. Y
-7 //
2 Q
- E 2
—9 2 // kit
i 3 2
—10 : 2
_ | E ) ¢
H - [
L. j o 7]
1 | % // .
F | 3] ©
12 | 27/
L O ,
13 i N\
L | | //
14 v :
I at //,
Poorly Graded Sand with Silt (SP-SM): Light brown (7.5YR6/4), [ '° gp-sm 1] olasl s '
85% fine to medium grained sand, 15% fines, trace fine subrounded | . N
gravel, siightly moist, very dense. 16 i 50 t
IS 25
- N B X ; //
—17 i
— i X,
18 o
|
S Y
U &
-20 |
- OHM Remediation Services Corp. Page 1 of 3
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GEOL WELL EL_TORQ GPJ EL_TORO GDT 12/16/99

Geologic Log of Boring MSC R1-MW04

Profect  MCAS, El Toro Notthing 2 195,127.846 | P'iling Company \water Development Corporation
Project Number Eastng  6,116,912.976/0"R9  speedstar Begin Driling 10/20/99
Client SWDiv TOC Elevation 464.24 Dritler Rod Koch End Drilling 10/20/99
Location GS Elevation 464.87 Drilt Method ARCH Well Completion Date
Geologist ; jameson Hammer Weight & Drop g0 |b_30 inches 10/21/99
Borehole Diameter 10 inches Total Depth of Borehole 56.5 feet Depth to Water 28.8 feet bgs
- o .
DESCRIPTION . g/ & glo | £]z5]  WELLDETAILL
55|10 £ | 2|58 % |33
ac |z s | 512 2|88
o ] v | o o o<
%] 0] m
% P z
I | 5 3
21 i 3 a
L iy 2 &
o < 3]
22 ' s .g
D
L . m
N o
{ 5 @
~ : £ g
24 | 5 g
L X i ! s
Claystone: Olive (5Y 5/3), 100% low plastic fines, trace fine 25 oL / o | 10 — g
grained sand and fine gravel,siightly moist, very stiff. Nigue! o E
Formation (Pliocene). PN 10 —
0|8 —
27 =
—28 = 4
L — o
Y — | &
'_'29 B —— 1723
— 5
i = |3
A w
30 — 2
i = | i
r — €
b ©
31 — @
| = |
— 2 [
3 ! 3
I — | £
= |
I — | E
34 = |
L — @
| S— k]
Claystone: Olive (5Y 5/3), 100% low plastic fines, trace fine 3 el o | 10 — |5
grained sand and fine gravel,siightly moist, very stiff. Nigue! F = )
Formation (Pliocene). 1 10 == o
10| 6 = 3
— o
37 =
38 —
L —
—39 ;
- f—
7 =
40 7 =

OHM Remediation Services Corp.
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Geologic Log of Boring MSC R1-MW04

GEOL_WELL EL_TORQO GPJ EL_TORO GDT 12/16/99

Projet  MCAS, Ei Toro Northing 5 195 127.846 | Priling Company \yater Development Corporation
Project Number Eastno  6,116,912.976[°™"R9  SpeedStar Begin Driling 10/20/99
Client SWDiv TOC Elevation 464.24 Driller Rod Koch End Drilling 10/20/99
Location GS Elevation 464.87 Drilt Method ARCH Well Completion Date
Geologist . Jameson Hammer Weight & Drop 580 b, 30 inches 10/21/99
Borehole Diameter 10 inches Total Depth of Borehole 56.5 feet Depth to Water 28.8 feet bgs
DESCRIPTION <18 §lglo ET £ %g  WELLDETAL
sel o= Q a £
58(0| £ |E|ag 2|38
3§ [%)% & |2
Claystone; Olive (5Y 5/3); high plasticity; 50% dark ofive brown to 40 Tty o l10l s =]
black silty clay, laminated, wet, very stiff. Nigue! Formation - . =
(Pliocene). |41 / 10 6 —
10| 6 —
42 %/ =
—43 —
a4 / —
Claystone; Very dark gray (5Y 5/1); silty clay, moist, hard, low ™ Jca / 151 6 | a
plasticity. Niguel Formation (Pliocene). F g
4% 25 8 @
/ 27 6 E
- - P 87 %
(24
47 g
:
W
48 <
49
Claystone; Very dark gray (5Y 3/1); slightly moist, hard, low %0 el / 11 s &
plasticity. Niguet Formation (Pliocene). - 15 .g
o 22 $
] e e = = =L / P
52 / S
C
- 3
53 &
2
B o~
54 E
L 2
[1:3
—_ — 55 3
Claystone; Very dark gray; silty clay, dry, hard, low plasticity. CL 13
Niguel Formation (Pliocene). - 18
56 33
Boring Ends at 56.5 ft.
!

OHM Remediation Services Corp.
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REMEDIATION
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OHM
‘;EL‘S‘Z?;’?S’RP LOCATION: PF -3 BOREHOLE NUMBER: /73
. o w-  DATE R . i OF
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WELL DEVELOPMENT LOGS



(

( _ cureen HRE VAl Casing Volume: % /8 Nab o
Site: __ MW ( Total Well Depth:_<b 45 Filterpack Interval: One Well Volume:__7Z Gallons ( U‘S}

DO Number: __ (/2 WellDia.____ 4" Depthtowater_Z5 .19 One well volume is well casing vglurme +.25% of filterpack annulus
Project Number: Borehole Dia.;_ /0 “ Pump Depth: Total gallons Purged: u ng

Datum:__ _TOC ___GS ___ Other(describe) Pump Type:

Subcontractor: < ‘Deve s - Subcontractor Representative: ?) W\
Sample Collected: Yes (lg)  Duplicate Collected: Yes (N0 Rinsate Colleected: Yes

Sample No._ ¥ (& Duplicate Sample No._ ™ (A Rinsate Sample No. ] &
Amount Conductivity L Pumping
TIME purged [Temp (°F)]  micro pH Turbidity Rate Comments
(gal) cm/Sec (NTU) (gpm)
OR\Y] (5 1708 | 229 |14l ]t )
oay | OQ [lxa [ Z=a |78 | €5 o
el @S Taqe el 22724 | 83 % @
og\5 | WO [Fo.s | < 2y |55 1
U7 125 | Hote Z.2M | 129 £33 (o
&g b (4o (07 17 20 | 780 | €3 (e
>z | o7 12.24 1434, | €& L
09y 7o [70.5 | 2.32 | 281 | €3 >
o2 | 185 [F0.3 | 225 | 29C | 3 &
A7ye 1 215 1720 2.2 [8.3/ | £ |
015 1220 1718 [ 226 8.7 | €3 o
(45 (740 1&g |z 79 |@333y £> | =
ihe [2w> 198.F |z22%, (7.7 €2 | =
pd <238 I | 2=t | &> =
MM {790 (134 | 2.3 165 |3 | &
Wil oD ey |23  [F72Z2. | €5 | 5
3z S5 13aa 1737 483 ez | 3
e e s e
14\ . ~ z
20 P 8y 7. N 1 396.F | Z
14 12649 [B%0 | 250 |[Riel [ 265 | T
122D U |39 | 25 Fiol | 5RO 2
L3S = Do | 299 13 SF1 S | 2
1240 1509 1947 [ 2.97 13705 | [y | 7.
2y 1399 194 [ Z9¢F [7W3 135 | =2
230 WoA [ (298 | 163 e8| 2
/285 1919 139.5 17248 .55 | WSR| 2
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Date: /0/27 /Cf‘{

< (
( rage_ .k siof -
AT

Wetl Development

/ OHM/AT Representative: Z&é«rfd)\éo IJM

Groundwater sampling log, MCAS, El Tora __
Client: £ ' “Vr gL Well Number: __™Muy Screen Interval; 2 - S\ Casing Volume: _| 2> —
Site: - M Total Well Depth: g, & Filterpack Interval: One Well Volume: (Z i Gatlons {O'>
DO Number: \V Well Dia.: ﬁ i Depth to water: ﬁ ‘a,;‘) One well volume is welf casing volume + 25% of filterpack annuius
Project Number: Borehole Dia..__ 18" Pump Depth: Total galions Purged: YeY
Datum;___TOC ____GS___ Other(desctibe) Pump Type: )
Subcontractor: __ M/ %er D Subcontractor Representative:
Sample Coi‘lected: YesC®  Duplicate Collected: Yes@ Rinsate Colteected: Yes
Sample No, Duplicate Sample No. Rinsate Sample No.
Amount Conductivity Turbidi Pumping
TIME purged |Temp (°F) micro pH urbidity Rate Comments
(gal) cm/Sec (NTU) (gpm) *
Q8iE 5% f{)@)e 2S5y 715457 E}
118'_&% 5 120631 7. ¢(|7(5&| £3
0858 | g0 | 72.5] 2. ¢ |17,92| E>
OKR56 | gp 7. 7 s Lol | 3 (Mool sec e 4o X1 {1 XS
@38 (&S] 143 | 2..55] 1.SO| 2>
e | 1t | 0.3 2.59 |2.771 €3
Q@LS (221 9.4 7,{(4 172 | €5
O | JRO] 1% .92 | LS| E>
0930 142 | J4u | 2.2 | 1 bS [ED
093 | Jso | 45| 2.5 el €3
6334 | ool 153 TP | N | €
0938| (10 75&1' 2.6'7 11(9_@—51’{.{ /21 Dilutien
o] | 1801 94,4 Tiole | T. &% 23D s Difudtlen
021 | (90| 13| 186 1.89 &3
o3| Qoo 11,3 Liql | 1| £D Bl Pilutien
6324 210 | 1.0 .86 11! 873 (Y Di lution
el | Jae T3 2.0 YN wd V‘/j/D Dila fi'en
12391 2950 | Ve bl 22 92] 71 257
fO"“. 2.4D ‘2'11,0" 2,77 11,122 492 A
1251 250 | 16| 2.25 | 7.81 | loze Flas Arng” Ais play <
weor-| 2001287 2291 283 192 i v T ’
flo 210 | 18,7, LBl | W1 7293 ]
pg | 1801 18,21 2.84| 7,06k} I3
OB | a0 | 8971 Q911,50 12h | X
Wad | %00 3,0 287 | )l b
h=b] ol gid] 2.8 | Mg | an)
88| &30l gie| 2.87] 136 WO
12051 1 @vH| 2.4l 13 4,24
D el gl 7.8l 1371 5.9
5 354 8Ll BT ¥ yad




vvel Numoer:

W R

(

,acreen intervall_ <7 o ¢

Casing Volume; [

120 2 Total Weli Depth, 52, 8 &© Fnterpack Interval: One Well Volume:_ 27
112 Well Dia..__ ¥ Depth tQ water, 38. 83 One well volume is well casing volume + 25% of filterpack annulus
wer: Borehole Dia.__ /o " Pump Depth: Total gallons Purged:
> _ToC GS ___ Other(describe) Pump Type:
. dftractor: ey Subcontractor Representative:
ample Co}lected: Yes Duplicate Collected: Yes Rinsate Collegc@ed: Yes
Sample Na. Duplicate Sample No. . _Rinsate Sample No.
Amount Conductivity ... | Pumping
TIME purged |Temp (°F)|  micro pH Turbidity | pate Commeants
(gal) cm/Sec (NTQ)' (gpm)
1220 | 344 | BL3 2.80 | 1,38 2.84L 2
/2246 | 314 | 817 2.59 137 1190 - |
(230 | 324 | #.¥ 2.87 | 2,38 | 19 /
(235 | 394 | 8063 288 | 1.36| 128 |
12720 | 4o | & 2 2.0 2237 | Lo7 !

LF)




Ve
( (
et i var, Casing Volume: _5%—23™ f(p. 27 )

olte. _Myala§ My - 5 Total Well Depth: 83 .95 Filterpack Interval: One Well Volume: §<5 Gallons (27‘5>
DO Number: __{{ 7 Well Dia.: ¥ Depth to water: 5.0 One well volume is well casing voluw of filterpack annulus
Project Number: Borehole Dia.._/0 * Pump Depth: é; ! Total gallons Purged:
Datum.__ _TOC _ _ GS___ Other(describe) Pump Type:
Subcontractor: y / Prerd Subcontractor Representative:
Sample Collected: Yes@) Duplicate Collected: Yes W0 Rinsate Colleected: Yes (@ .
Sample No. A Duplicate Sample No._ /A Rinsate Sample No. /%
Amount Conductivity o Pumping
TIME | purged |Temp (°F)|  micro pH | U | pate Comments
(gal) cm/Sec (NTU) (gpm)

Ol | O [A27 | 224 |98 | £

o2 | 75 1334 | 2.7 2.9 | €3

2o | (0O 7228 | 2.2 SS | >

o0 | 12 qo.z z-12_1 792 €3

£
O
SR RSN

Bs’% { A>3 | 7205 | ITe

S 1723 zo8 (2729 | €>
0% |2 (3£ 1 2.0t | 7259 ]| £5

925 1728 el | 25 |1 F gl €2 | ¢
0929 | 7<) 919 | Z. 0 |7 5{ 1 ES [V
018 [2as (#7251 z.i0 [7.28 | 4o | 2.5
w2\ =25 223 |z 2232|225 [ 25
O 25 26 | 2.2 | Z2. 49 182125
%2 1355 | FYyp | 2. G | T8 | Fe2 [ 2.5
P > |54l 2. | Fud| 2r 21 2.5
oY» 2eo [FUSZ D | F 0] 9.92] 2.
osy (900|254 [ 2.29 [ F. Wl i | 25
0 |9z0 - | A 1o Ao | ool [ YR | 25
NS Y235 4w | Z 28 | 5,62 20 | 2.2
wold Tyl 1351 2. 20 | T Za3 145
(D ¢4 lasalz 20 | 31304 Z.<
1 05 glz.za | Fel|75% (2.5
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A9

x Davelopment S
Date: ﬁm a Groundwater sampling log. MCAS, El Torg OHMIT Representative: _« JJ\\ ~ SQQ SN
Client: Mf - €\ Yotes MW “Ywell Number: MR- MWY  Screen Interval:_Z< - ys’ Casing Volume: nS
Site: ML) - M t-pade®  Total Well Depthﬁ_’_{_ﬂ_&ﬁ’) Filterpack Interval:2 0" - 22.5 ' One Well Volume; Gallons
DO Number: _ I\Z Well Dia.: 0= q” Depth to water: Z28.12 One well volume is well casing volume + 25% of filterpack annufus
Project Number: Borehole Dia.._y “ Pump Depth: C Total gallons Purged: __ 02 i ‘Y74  (\85)
Datum:_ TOC __ GS__ Other{describe) Pump Type:
Subcontractor: Subcontractor Representative: €=y \\
Sample Collected: Yes No Duplicate Collected: Yes No Rinsate Colleected: Yes No
Sample No. Duplicate Sample No. Rinsate Sample No.
Amount Conductivity o Pumping )
TIME purged |Temp (°F)f ~ micro pH T:,f,?g')ty Rate Comments
(gal) cr/Sec |_(gpm)
202 | #0 BoZ | 2.7 | 757 | ED*

—
—

—

Baem
1205 | 55 | 83 | 290 [ 7eB g7 sgfm
LBHOZ ?g A4 2 .99 2.5 | £&* “pm
7
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120 3 844 . 3 (029 (0] laium ED (ops ceaysterad -Al\vked Uil An ceces
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Date: £

Client: £ Torn

({

s / “/ “I’

Well Development J | ]4 4
Groundwater sampling log, MCAS. El Toro OHM/T Representative: \ _A//¢ L _#NESon

Well Number: Med ) -y y Screen Interval:_Zs -Y3. ’ Casing Volume: gg-'f éf”i{wi ix

Site: MY 21~ MK Total Well Depth:_£A4 'ZS Filterpack Interval:3 o . 27 45~ One Well Volume: Galions
DO Number: 12 Well Dia.: VA Depth to water:__Zg_; 7 One well volume is well casing volume + 25% of filterpack annulus
Project Number: Borehole Dia.:__ /d” Pump Depth: qi Total gallons Purged: Jif)
Datum:___TOC ____GS ___ Other(describe) Pump Type:
Subcontractor: Subcontractor Representative:
Sample Co'}lected: Yes No Duplicate Collected: Yes No Rinsate Colleected: Yes No
Sample Na. Duplicate Sample No. Rinsate Sample No.
Amount Conductivity . Pumping
TIME | purged micro pH T“h:g'a'ty Rate Comments
(gah) cm/Sec ( ) (gpm)
Q805 | JiZ 24> [ 7 |3 2.0
08d0p | /20 Boe 76> €3 20
OBOB 1 /20 o0 |[F5B €D 30
AN | /29 292 124 | FBo | 2.0 [Usigc A 11/ ~iihen Spetsl
VRN . 2l 17635 75 | 3.0 | F238 realing dhat o5 nd cNx o 60 cbollatonn,
0925 | /37 . 792 [2.95120% | .S Jd Z
0725 (47 . 20\ 17270 1269 | [5
o54) | 1 4% S 1799 2.4 [508 | [
02/ | IST o3 | 729D | F.od | (z2 A
osYs | iss 1957 | £.92 | 2. 7e | (259 /.5 »
(B | 157 %«;L 5.2y 172 6.9 | .5 Do OumQiay, . [21Y
B | |15 a2 1208 |74 144yg | < Q /248
) 2.9 | 2.5 | FHp | %38 .S /220
(5] 8.9 [ 2.2 | 23212 3| .5 ra
e |Rs.2 | 2, 35 2.3 | 2.3 | % 1228
% » 186.1 132 1329 |4.05 5 /2
79 18416 |2sl |=us [Bale | -5 (4R
1258 1179 1e3.» [2.25 | Fidels92 ] .5 /25D
PR 25 (95w 2 eS [T w052 3 .
22z 1Jgf 1843 [ 5=] 17 4913539 | -5 | Nsendins TiwgOwol
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A4-5 GROUNDWATER SAMPLE DATA SHEETS
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GROUNDWATER SAMPLING LOG
MCAS EL TORO, SANTA ANA, CALIFORNIA

Well Identification: __ A/ 1 Dale: __ (/-4 99 T Field Representative:
Delivery Order: N> Site Location: X “) S ¢ @ ,
Projsct Nuymber: M;qg_
Sample Nymber: 20242 - Y¢'/ Stafic Water Levei:(sw Q
COC Number: kmg 2(a Tolal Depth:ty 5o . KY

Measuring Device: ~———

Measwring Point: TOC
Casing Material:

serial number; —

Subcontractor: ldht& d@l!ﬂl*(mﬁ t

Rig Number,  ~————o C%
Sampling PUMp: Gy 1D\ .
Pump Number. Y

Total Gallons to

Casing Volume:iv

Actual Gallons Purged:

Water Column; (we) 9‘5.9% = td-swl

Well Diameter: (d)
< (24nch 2 .183) {#-inch = .853} (8-inch = 1.489)

7. = (we(d)
Purge: i =

4 10 ],

Pump Depth

Feet Discharge Pipe: w Number of Botiles Collected:

Ouplicate Collected:
Duplicate Sample Number:

= {ev){number of casing vokumes to be purged)

Rinsate Sample Number: _0¢3 - JK{,
MS/MSD: Yes @

e 2
No
A0~ 99D

Ja in 'lhm ’
Time Pumping Rals Gallons %LW\ pH Temp F°  {Tusbidity (NTU) %D0 Comments
(gpm) purged | ¥ oo “Mﬂl! '25 A

0955 [2Bh/lmn | Sttt [Pusyios IR
o4y 12§ @2p {2907 | Ol | el (22 27.5Y
01E5 a Yo 297 114, B3 | 3aAK5 7790
pROS 2 wo 1 2.3 126 | @93 | [.3] 2%y

L. 2 %0 | 242 .13 s | . a%gs
0 2 00 2-2% .44 430 1 .03 - 3o

- 2 | 2-29 128 | g4 | o8] N\l 2% 3¢
J/
//
e 101
I & ‘A/ } //
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GROUNDWATER SAMPLING LOG
MCAS EL TORO, SANTA ANA, CALIFORNIA

Measuring Point: TOC 6§

Well [dentification: /U] () — o Date: _ 4/-3-949 IT Cield Representative:
Delivery Order: (2 Site Locatlon: [ W
Project Nurpber: T
* |Sample Number: G Static Water Leveliswl) 39 /S
COC Number: VD 25 Total Depth.pd) R, a4 Subcontractor: MM_M
T Measuring Device: == serial number: —" Rig Number: —

Sampling Pump: oy 1 gl oS

§* (2-inch = .183) (4-inch = |
Casing Volume:icv

853) (C-ingh = 1.469)
8 .gj = {weyd’)

Total Gallons to Purge: [, § &/

= {ev){number of casing valumes lo be purged)

Duplicate Collected. Yes
Duplicate Sample Number:

_Casing Material: Pump Number: =,
Water Columa: (we) | 3, [gh~ =to-sw Pump Depth:
Well Diameter: (d)__ y/* Feet Discharge Pipe: _ ——o Number of Bottles Coltected: /13

uth

Rinsate Sample Number: _ 50) gy Ao 953

Actual Gallons Purged: Dig;al CO‘W Mmﬂ;y M 1S wasn. MS/MSD: Yes
Time P“’"&ga‘e g::g’:: ﬁﬁ,ﬁfw pH TempF*  [Tubidty (NTUY  %DO IdSegee

0410 | ._fQ LAt vl yrl NM

04z W jo | J& |1 298 9 w9t | 73.6 [ 344 R 39,25

0940 l.o 2b 2 7.2°9 | 723 | 2.5% .25

0955 [-0 s 219 | 108 | 730 | Qo0 .29

1010 [0 {a0 297 08 | YPlp 1] 39.40

1028 [0 @%‘K 2 1% oy 220 |1-3% 29.28

) (-0 0 (270 128 | 220 | 0.8 29.37)

1v 5S¢ [-Q 15 19719 | 729 | MY (). 52 29. 38

[l o [0 120 123 123 [ 3121 | (-5) 29/

T [.0 12 |24l 120 | 1%¢ n-sv 25-3]
et T 49 —

) W W) 7
/




GROUNDWATER SAMPLING

LOG

MCAS EL TORQ, SANTA ANA, CALIFORNIA

Total Gallons to Purg

potal Gallons Purged: 3o aqullys  cotloct™ oo capany 5 midile, MSMSD: Yes @)

)

47 (2-inch = 183} (44nch = 652) {6-inch = 1.48%)
Casing Volume:v)

= (wel(d")

“ = {ovi{numbet of casing voiumes to be purged)

TV—VEH {dentification:. M{¢)— & Date: IMAEE IT Field Representative:

Delivery Order: _])72 Site Location:! MM A5a W

Project Number: — .

[Sample Number: - Static Water Level:sw) 9.9/ (Toc

coc Numbz:r. JOOAY Total Depth:(td) Eo.%% ' fg; ; (R ) Subcontractor: {4 ¥3ta, m pr .
Measuring Device:  __—  serainumber: Rig Number: —ena i
Measuring Point: TOC Sampling Purgp: ' S
Casing Material: Pump Numtse.'r:ﬁalﬂd7<5

Water Column: we) o2/, = Ig-sw! ~ Pump Depth: abpre ,me

Well Diameter: (d) &'/ Feet Discharge Pipe: — Number of Bottles Collected: Z3

Duplicate Collected: Yes

Duplicate Sample Number:

A1/A

Rinsate Sample Number. A A- 980

Time Pum('::g\;‘ ate g::’::: x&%&g{ pH Temp F°  [Turbidity (NTU) %?0 ot gomrents
1o 0.5 Iegoml, Purgp __ KA
033 | m.5 7.5 %ag s %99 | ANl 33,90
(09% | A5 1S dal Ll | 8.7 A5S 3.
oA | Ovs .S 3177 | T2 3 N 33.50
LS 015 0.0 3:%_ 7013 %(5 I»QS X 31@5
=310, 5 .8 3.3 | 7,32 | €20 L3S U35
wadh oS i 3.¥ | 1.2¢ %5-‘? fogt I 32
1203 Q.S 5.5 | 329 | .20 2.9 LS 34.55
218 10.5 (D 333 9.0] ﬁ_‘a 6.9 24.55
223 | .S &S 1320 | |72 2| 1,02 Ry =S
| 4R 1O S S 3.9 | 12> %212\ Q-3 el
\203% | .S S 13,549 | v 9.7 | O 97 00
3% 0.5 90 03.72| 1.2 S | 0.§/ 59. 95/
30 O Alg R 7.2 .0 | .86 <K
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GROUNDWATER SAMPLING LOG
MCAS EL TORO, SANTA ANA, CALIFORNIA

P

Wellidentiication: - Date: __[]-4-49 TF ie!i: esentative:
Delivery Order: [T Site Location: M@M&J Ww- &cm
Project Number: 0% Y _
Sample Nurpber: Static Water Level:(sw) (045
COC Number: Total Depth:(td) RE-058 Subcontractor:  ( [Jot)’ dwl w
’ Measuring Device: ———  serialnumber: _— Rig Number: £
Measuring Point: TOC Sampling Pumy: TS nd-Gos
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* [Water Column: (w) 0=t Pump Depth: __ 002 Npw-p
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GROUNDWATER SAMPLING LOG
MCAS EL TORO, SANTA ANA, CALIFORNIA

WS> uwZ
We fdenttfcat:on —AXTT VT Date: At=t4—ae L{-74-00 IT Field Representative:
Dy, véry Order: o 2 Site Location: Aﬁ} W . e f (C.,;f‘\on
E'r actNumber: D074
S ple Number: H Q) - P2 W) Static Water Level:sw) 43,00
Cc § Number: A 0FUS Total Depthitd) €7 .\ Subcontractor: g L
Measuring Device: ¢ undy« Serial number. — RigNumber: (A (\¥X 3 05
. Measuring Point: 6 GS Sampling Pump:_ Poepres. G (gach by
Bl Casing Material: Pump Number: P 4 H
Water Column: we) 2. {, = td-swl Pumo Depth: [ )
W-Il Diameter: (d) .\, > Feet Discharge Pipe: = ([ho{4" Number of Bottles Collected: Q]
d*  nch=.163) (4-inch = A%7) (B-inch = 1.469) Duplicate Collected: Yes @ )
C. ngVolumeiey ¢. 21894 = woa) Duplicate Sample Number: ————
To 1 Gallons to Purge: &ﬁ% o \ (cv)(number of casing volumes to be purged) Rinsate Sample Number: ———
Act al Gallons Purggd MS/MSD: Yeg
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{ GROUNDWATER SAMPLING LOG
MCAS EL TORO, SANTA ANA, CALIFORNIA
.
Wel' [dentification: -Axogo—7— M/ ‘ Date: J}-7200U IT Field Representative:
Delivery Order: O\ Site Location: _ AP\ > W yeHeron
Project Number: 2072 <72
Sample Number: (32477 - 1\ 2 > Static Water Level:sw) 3, | ]
CC”™ Number: A {04\ Total Depth:(td) 50.2 5 Subcontractor: 2 2.
Measuring Device: Soundu#y serial number: Rig Number: (03 20T

Measuring Point:
Casing Material:

GS

Sampling Pump:_ (v iclbo )
Pump Number:

Water Column: (wc) )

P

= td-swi

Pump Depth:

g4 nid

Well Diameter: (d) i, 53 Feet Discharge Pipe: ~ {{OfL Number of Bottles Collected: Bl
d* (2-inch = .163) (4-inch = .657) (6-inch = 1.469) Duplicate Collected: Yes Mo
Casing Volume:(ev) 177. O}z = (we)(d?) Duplicate Sample Number: ——
Total Gallons to Purge: .‘fi%ﬁ ! = (cv)(number of casing volumes to be purged) . Rinsate Sample Number:
Actal Gallons Purggd: (177 e\ By MS/MSD: Yei No
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5 GROUNDWATER ocAMPLING LOG
MCAS EL TORO, SANTA ANA, CALIFORNIA
W Tdentification: W \N’-S Date: 1—\\"0o IT Field Repregentative:
Delivary Order: TR Site Location: A A4 3 \n). \efersd ~
Preizct Number: ) 524 ¢ i
Sample Number: 20247 - ( (2D Static Water Level:sw) o -\ p
COC Number: A\ g\ < Total Depth:(ta)w) K< OD Subcontractor: RC“
’ Measuring Device: <,(inds¢_ serial number: Rig Number: cAIlgy3r05
Measuring Point: @ GS Sampling Pump: (Seiunclfos
Casing Material: . Pump Number: Ve '3 (R
Water Column: (we) 22 «f  =tdsw Pump Depth: X0 ¥ v ‘
Well Diameter: (d) .53 Feet Discharge Pipe: LoL+ Number of Bottles Collected: |\
d* (2-inch = .183) (4-inch = .657) (6-inch = 1.469) Duplicate Collected: Yes
Ca ing Volume:(ev) 1S, Zg = (we)(d) , Duplicate Sample Number: —
Touwal Gallons to Purge: {© < %,&) = (cv)(number of casing volumes to be purged) Rinsate Sample Number: 20242 - 1) \E!!
Actial Gallons Purged: ~ ~ MS/MSD: Yes No
- I
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( GROUNDWATER SAMPLING LOG
MCAS EL TORO, SANTA ANA, CALIFORNIA
. WO
We' Identification:  /\(W\W -4 Date: Y=o 4 -20 00 IT Field Representative:
Dr rery Order: oo \\L Site Location: A&\ - 3 - elferson
P ctNumber: 207w 7
S ple Number. 70747~ +et || UL Static Water Levelisw) 2.0
C Number __ meqUS Total Depthitd) <0 o_r: Subcontractor: Oy 2
Measuring Device: § wdor serial number. — Rig Number: ¢ & \\Y 205
Measuring Point Sampling Pump._(=9 s andlosS
| Casing Material: Pump Number: Pumps R
W rColumn: we) 2 -5 =tsw Pump Depth: d f1 ‘ ‘
Weun Diameter: (d) (< 3 Feet Discharge Pipe: QA+ Number of Bottles Collected:
d* [2-inch = .163) (4-inch = 551) (B-inch = 1.469) Duplicate Collected: Yes No
C1sing Volume:(cv) = (wc)(d*) Duplicate Sample Number:
T t | Gallons to Purge: ' f:ﬁ;:k {cv){number of casing volumes to be purged) Rinsate Sample Number:
/ al Gallons Purggd Yo gt MS/MSD: Yes No
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GROUNDWATER SAMPLING LOG

MCAS EL TORO, SANTA ANA, CALIFORNIA

Job Number: ™ (2 Date: U~ Do-o0O OHM Representatives:
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OHM Remediation Services Corp.

Table A-1
Construction Summary for Groundwater Monitoring Wells and Piezometers
Anomaly 3, MSC R1, Groumdwdater Investigation, MCAS El Toro

Construction Details by Depth (details per well completion logs and reported in feet unless otherwise noted) Reference Point Elevation™
Total
depth | Brorehole| Screen Screen Screened | Blank Blank Grout/
Well ID Date feet { Diameter [ Diameter | Slot Size | Screen | Interval | Casing | Casing |[Sand Pack|Bentonite Seall Concrete | NAD83 | NAD 83 | Casing
Number Installed | (bgs) | (inches) | (inches) | (inches) | Material | (ft bgs) | (ft bgs) | Material (bgs) (ft bgs) Seal (ft bgs) | Northing | Easting (ft) Surface
Anomaly 3, Reluse Area, MSC RI
MW-01 10/12/99 515 10 4 0.020 SS 16.5-46.5 0-16.5 |SCH80PVC| 14-51.5 10.5- 14 3-105 2194690.81 | 6116938.13 455.02 455.36
MW-02 10/14/99 56.5 10 4 0.020 SS 21-51 0-21 SCH40 PVC| 18.5-56 14.5-18.5 3-14.5 219490043 | 6116747 86 459.71 460.19
MW-03 10/18/99 86.5 10 4 0.020 SS 50 -70 0-50 SCH40PVC 47-85 42.8-47 3-42.8 2195723.50 | 6117525.67 500.31 500.85
iR 0.010 Ss 70 - 80 A B e Sodnnivpi e s =
MW-04 10/21/99 55.0 10 4 0.010 SS 25-45 SCH40PVC| 22.5-51 19.5-22.5 2.5-19.5 2195127.85 ] 6116912 98 464.24 464 87
PZ-1 10/26/99 22.0 7 1 0.020 PVC 17-22 0-17 |SCH40PVC 16 -22 13-16 0-13 2194726.57 | 6116921 71 455.22 455.45
PZ-2 10/26/99 30.0 7 1 0.020 PVC 25-30 0-25 SCH 40 PVC 24 - 30 20.5-24 0-20.5 2194883.44 | 6116763.11 459.93 460.09
PZ-3 10/26/99 26.0 7 1 0.020 PVC 15-20 0-15 |SCH40PVC 14-21 11-14 0-11 2194760.93 | 6117115.89 460.86 461.27

Explanation

NAD 83 North American Datum, 1983
SS Stainless steel
framsl Feet above mean sea level datum
Jft bgs  Feet below ground surface
bgs Below ground surface
PVC Poly vinyl chloride

SWDIV Contract No. N68711-93-D-1459, DO 0112

Anomaly Area 3, Data Submittal
OHM Project No. 20242, DCN SW9312

Revision 0, November 7, 2000




OHM Remediation Services Corp.

Table A-2
Groundwater Level Measurements
Anomaly 3, MSC R1, Groumdwdater Investigation, MCAS El Toro

Construction Summary

Groundwater Level Measurements

Measuring Depthto | Groundwater| Depthto | Groundwater  Depth to Groundwater
Surface | Total Screen | Screened Point Groundwater| Elevation | Groundwater| Elevation Groundwater Elevation
Well ID{ Date | Northing | Easting |Elevation| depth |Diameter| Interval| Elevation November November | December 8, | December 8, April 20, 2000{ April 20, 2000
Number | Installed| (NAD 83) | (NAD 83) | (ft amsl) [feet (bgs)| (inches) | (ft bgs) |(TOC ft amsl)| 1999 (ft bgs) | 1999 (ft amsl) [ 1999 (ft bgs) | 1999 (ft amsl) (ft bgs) (ft amsl)
Anomaly 3, Refuse Area, MSC R1
MW-01 10/12/99 | 2194690.81 | 6116938.13 | 455.36 51.5 4 16.5-46.5 455.02 23.50 431.52 24.05 430.97 24.10 430.92
MW-02 10/14/99 | 2194900.43 | 6116747.86 | 460.19 56.5 4 21-51 459.71 39.15 420.56 39.64 420.07 40.00 419.71
MW-03 10/18/99 | 2195723.50 | 6117525.67{ 500.85 86.5 4 50-80 500.31 60.15 440.16 61.02 439.29 61.60 438.71
MW-04 10/21/99 | 2195127.85 | 611691298 |  464.87 55.0 4 25-45 464.24 28.91 435.33 29.57 434.67 30.00 434.24
Explanation
NAD 83 North American Datum, 1983
Sftamsl Feet above mean sca level datum
St bgs  Feet below ground surface

hgs

Below ground surface

SWDIV Contract No. N68711-93-D-1459, DO 0112
OHM Project No. 20242, DCN SW9312

Anomaly Area 3, Data Submittal
Revision 0, November 7, 2000




OHM Remediation Services Corp.

Table A-3
Summary of Groundwater Sample Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 20242-987 20242-990 (Dup) 20242-1123 20242-984 20242-1124 20242-989 20242-1120
Location Code AA3-MW-0I AA3-MW-01 AA3-MW-01 AA3-MW-02 AA3-MW-02 AA3-MW-03 AA3-MW-03
Date Sampled 11/04/99 11/04/99 04/20/00 11/03/99 04/20/00 11/04/99 04/19/00
Unit
CA LUFT 8015M
TPH as Diesel mg/L 095 U .095 U 096 U 095 U 092 U .095 U .094 U
TPH as Gasoline mg/L dU dU du 11U 1 U dU 1U
EPA 82604
1,1,1-Trichloroethane pg/L 5U 5U S5uU 5U 5U 5U 5U
1,1,2,2-Tetrachloroethane ng/L 55U 5U 5U 5U SuU 5U 5U
1,1,2-Trichloroethane ug/L 5U 50U 5U 5U 5U SU 5U
1,1-Dichloroethane pg/L suU S5U S5U S5U 50 5U 5U
1,1-Dichloroethene ng/L S5U SU S5U SU 5U Su 5U
1,2-Dichloroethane ng/L 5U 5U 5U 5U SU 5U 5U
1,2-Dichloropropane pg/L 5U 5U S5uU S5U S5U S5U SU
2-Butanone (MEK) ng/L 50U 50U 50 U 50U 50U 50U 50 U
2-Chloroethyl vinyl ether png/L 50U 50U 50 UJ S0 U 50 U 50 U 50 UJ
2-Hexanone ng/L 50U 50U 50U 50U 50U 50 U S0U
4-Methyl-2-pentanone (MIBK) ng/L 50U 50U 50 U 50U 50U 50U 50U
Acetone ng/L 50 UJ 50 UJ 50 U 50U 50U 50 U3 50 U
Benzene ng/L S5U 5U sU 50 5U su s5U
" Bromodichloromethane pg/L 5U 5U 5U 5U 5U 5U sU
Bromoform pug/L sU 5U SU 5U S5uU SuU SU
Bromomethane ug/L S5uU S5uU S5U 5U 5U SuU 5U
Carbon disulfide ug/L 5U 5U SuU 5U 5U 5U SuU
Carbon tetrachloride ug/L 5U 5U 5U S5U SU 5U 5U
Chlorobenzene ug/L 5U SU 5U SU 5U 5U S5 U
Chloroethane pug/L S Uul 55U S5U S5U 5U SuJ SU
Chioroform g/l 5U 5U 5U 5U 5U 5U 5U
Chloromethane pg/L su s5uU 5U SU SuU SuU suU
cis-1,2-Dichloroethene pg/lL S5U 5U SU 5U SU 5U S5U
cis-1,3-Dichloropropene ng/L s5U 5uU SU 5U SU 5U 5U
Dibromochloromethane ng/L 5U 5U SuU SU 5U Su s5U
Ethylbenzene pg/L S5U SuU SuU Sy 5U SuU 5U
Methyl tert-butyl ether (MTBE) png/L 261 251 10U ou 10U 10U 10U
Methylene chloride pg/l S5U 5U 52U Su 51U SU S5U
Styrene pg/lL 5U SU SU SU 5U SuU sSU
Tetrachloroethene pg/l SuU 5U S5U SU S5U SU SU
SWDIV Contract No. N68711-93-D-1459, DO 0112 Groundwater Sample Analyses
OHM Project No. 20242, DCN SW9311 Page 1 of 7

Revision 0, November 2000



OHM Remediation Services Corp.

Table A-3
Summary of Groundwater Sample Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 20242-987 20242-990 (I-)up) 20242-1123 20242-984 20242-1124 20242-989 20242-1120
Location Code AA3-MW-01 AA3-MW-01 AA3-MW-01 AA3-MW-02 AA3-MW-02 AA3-MW-03 AA3-MW-03
Date Sampled 11/04/99 11/04/99 04/20/00 11/03/99 04/20/00 11/04/99 04/19/00
Unit
Toluene png/L SuU SuU S5uU 5U S5U 5U 5U
trans-1,2-Dichloroethene ng/L SuU SuU 5U 5U SU SuU 55U
trans-1,3-Dichloropropene ug/L 5U SuU S5U S5uU SU S5U SU
Trichloroethene ug/L 5U Sy SuU SU S5U S5U SU
Vinyl acetate pg/L 50 U 50U 50U 50U 50U 50U 50U
Vinyl chloride pg/L Su 5U S5U SuU 5U 5y 5U
Xylenes (total) ng/L SU 5U SuU 5U 5U 5U suU
EPA 6010
Antimony ug/L 500 U 500 U 500 U 500 U 500 U 500 U 500 U
Arsenic ug/L 10U 10U ou 10U 10U 10U 10U
Barium pg/L 100U 100 U 100 U 100 U 100 U 100 U 100 U
Beryllium ug/L 10U 10U 10U 10U 10U 10U 10U
Cadmium pg/L 10U ou 10U 1ou 10U 10U 10U
Chromium ng/L 50U 50U S50 U 50 U 357 50U 50U
Cobalt ug/L 50 U 50U S0U 50U 50U 50U 50U
Copper pg/L 50U 50U S0u 50U 50U 50 U 50U
Lead pg/L 10U 10U 10U 10U 10U i0uU 10U
Manganese png/l 80.2 77.1 20U 259 433 20.9 20U
Molybdenum ng/L 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Nickel pg/L 150 U 150 U 150 U 150 U 150 U 150 U 150 U
Selenium ng/L 5471] 9321 129U 18 U 118U 50.3 37.7
Sitver ug/L S0 U 50U 50U 50U 50U 50U 50U
Thallium ng/L 400 U 400 U 400 U 400 U 400 U 400 U 400 U
Vanadium ug/L 100 U 100 U 100 U 100 U 100 U 100 U 100 U
Zinc ug/L 20U 20U 20U 29.4 20U 20U 20U
EPA 74704
Mercury ng/L 2U 2U 2U 20 2U 2U 2U

SWDIV Contract No. N68711-93-D-1459, DO 0112

Groundwater Sample Analyses
OHM Project No. 20242, DCN SW9311 Page 2 of 7

Revision 0, November 2000



OHM Remediation Services Corp.

Table A-3

Summary of Groundwater Sample Analyses — MSC R1 (Anomaly Area 3)

Sample 1dentification 20242-987 20242-990 (Dup) 20242-1123 20242-984 20242-1124 20242-989 20242-1120
Location Code AA3-MW-01 AA3-MW-01 AA3-MW-01 AA3-MW-02 AA3-MW-02 AA3I-MW-03 AA3-MW-03
Date Sampled 11/04/99 11/04/99 04/20/00 11/03/99 04/20/00 11/04/99 04/19/00
Unit
EPA 300.0
Nitrate (NO?) mg/L 1.33 1.32 NA 323 NA 1.14 NA
CADHS CLORSMETH/EPA 300.0
Perchlorate ug/L 4U 4U 4U 4 U 4U 4U 4 U
ASTM D3972
Americium 241 pCi/L NA NA 0.026+0.018 NA 0.016+0.015 NA 0.018+0.021
Thorium 228 pCi/L NA NA 0.056+£0.072 U NA 0.097+0.086 U NA 0.04:0.12 U
Thorium 230 pCi/L NA NA 0.119£0.051 U NA 0.13040.050 U NA 0.114£0.059 U
Thorium 232 pCi/L NA NA 0.008+0.040 U NA 0.015+0.018 U NA 0.011£0.034 U
Uranium 234 pCi/L NA NA 20.0+2.8 NA 16.2+2.3 NA 25.1£3.5
Uranium 235 pCi/L NA NA 1.20+0.27 NA 1.03+0.24 NA 1.92+0.37
Uranium 238 pCi/L NA NA 17.2£2.5 NA 14.442.1 NA 23.0+£3.2
ASTM D5811IM
Lead 210 pCi/L NA NA 0.49+0.25 ) NA 0.45+0.21 J NA 0.51+0.26 J
EPA 160.0
Total Dissolved Solids (TDS) mg/L 1760 1860 NA 1920 NA 1740 NA
EPA 903.0
Total (Radium 226) pCi/L NA NA 0.09+0.10 NA 0.10£0.10 NA 0.02+0.08
EPA 9310
Gross Alpha pCi/L 34.6+5.27 35.3%5.41 27.6%6.0 23.5+4.29 28.3+6.0 35.545.23 35.7+6.8
Gross Beta pCi/L 11.4+1.88 11.5+1.88 21.8+54 34.743.29 22754 12.8+1.84 30.0+5.9
EPA 904.0
Radium 228 pCi/L NA NA 0.66+0.54 NA 0.29+0.72 NA -0.01+0.60
SWDIV Contract No. N68711-93-D-1459, DO 0112 Groundwater Sample Analyses
OHM Project No. 20242, DCN SW9311 Page 3 of 7

Revision 0, November 2000



OHM Remediation Services Corp.

Table A-3
Summary of Groundwater Sample Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 20242-981 20242-1122
Location Code AA3-MW-04 AA3-MW-04
Date Sampled 11/02/99 04/20/00
Unit
CA LUFT 8015M
TPH as Diesel mg/L .098 U .092 U
TPH as Gasoline mg/L dU AU
EPA 82604
I,1,1-Trichloroethane pug/L 5U SuU
1,1,2,2-Tetrachloroethane ug/L 5U 5U
1,1,2-Trichloroethane ug/L 5U S5U
1,1-Dichloroethane ug/L SUuU SuU
1,1-Dichloroethene ng/L 5U 5U
1,2-Dichloroethane ug/L SU SU
1,2-Dichloropropane ug/L SuU 5U
2-Butanone (MEK) ug/L 50U 50U
2-Chloroethy! vinyl ether pg/L S0 U 50 uJ
2-Hexanone pg/L 50U 500
4-Methyl-2-pentanone (MIBK) pg/L S0U 50U
Acetone pg/L s0U 50U
Benzene png/L SU 5U
Bromodichloromethane pg/L 5U 5U
Bromoform pg/L 5U 5U
Bromomethane ug/L Sy 5U
Carbon disulfide pg/l SU 5U
Carbon tetrachloride pg/L SU 50
Chlorobenzene pg/L 5y 5U
Chloroethane pg/L S5U 5U
Chloroform pg/L s5U S5U
Chloromethane ug/L 5U 5U
cis-1,2-Dichloroethene ug/L SU 5U
cis-1,3-Dichloropropene pg/L SU S5U
Dibromochloromethane ng/L S5U 5U
Ethylbenzene ug/L SU 5U
Methyl tert-butyl ether (MTBE) pg/L 10U 10U
Methylene chioride pg/L 5U 59U
Styrene ug/L SuU 5U
Tetrachloroethene g/l 5U 5U

SWDIV Contract No. N68711-93-D-1459, DO 0112
OHM Project No. 20242, DCN SW9311

Page 4 of 7

Groundwater Sample Analyses
Revision 0, November 2000



OHM Remediation Services Corp.

Table A-3
Summary of Groundwater Sample Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 20242-981 20242-1122
Location Code AA3-MW-04 AA3-MW-04
Date Sampled 11/02/99 04/20/00
Unit
Toluene ug/L S5U Su
trans-1,2-Dichloroethene ng/L SU Su
trans-1,3-Dichloropropene ng/L SU 5U
Trichloroethene ng/L SuU suU
Vinyl acetate ug/L 50U 50U
Vinyl chloride pg/L SU 5U
Xylenes (total) pg/L s5U 5uU
EPA 6010
Antimony pg/L 500 U 500 U
Arsenic ug/L 264 23.2
Barium ug/L 100 U 100 U
Beryllium ng/L 10U 10U
Cadmium pg/L 10U 10U
Chromium pg/L 50U 50U
Cobalt ug/L 50U 50U
Copper ug/L 50U 50U
Lead ug/L 10U 10U
Manganese ug/L 48.1 20U
Molybdenum ug/L 100 U 100 U
Nickel ug/l 150 U 150 U
Selenium ug/L 22.8 194 U
Silver ug/L 50U 50U
Thallium ng/L 400 U 400 U
Vanadium pg/l 100 U 100 U
Zinc ng/L 20U 20U
EPA 74704
Mercury ng/L 2U 2U
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OHM Remediation Services Corp.

Table A-3

Summary of Groundwater Sample Analyses — MSC R1 (Anomaly Area 3)

Sample Identification 20242-981 20242-1122
Location Code AA3-MW-04 AA3-MW-04
Date Sampled 11/02/99 04/20/00
Unit
EPA 300.0
Nitrate (NO?) mg/L 5.52 NA
CADHS CLOR4METH/EPA 300.0
Perchlorate nug/L 4U 4U
ASTM D3972
Americium 241 pCi/L NA 0.012£0.015
Thorium 228 pCi/L NA 0.027+0.058 U
Thorium 230 pCi/L NA 0.1440.50 U
Thorium 232 pCi/L NA 0.057+0.030 U
Uranium 234 pCi/L NA 28.2+3.9
Uranium 235 pCi/L NA 1.51+0.30
Uranium 238 pCi/L NA 26.3£3.7
ASTM D581IM
Lead 210 pCi/L NA 0.93+0.29 J
EPA 160.0
Total Dissolved Solids (TDS) mg/L 2290 NA
EPA 903.0
Total (Radium 226) pCi/L NA 0.35+0.15
EPA 9310
Gross Alpha pCi/L 50.0+£7.33 45.948.5
Gross Beta pCi/L 20.5+2.64 34.8+7.1
EPA 904.0
Radium 228 pCi/L NA 0.13+0.58
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OHM Remediation Services Corp.

Table A-3

Summary of Groundwater Sample Analyses — MSC R1 (Anomaly Area 3)

Explanation:

AA3 - Anomaly Area 3

CA LUFT - California Leaking Underground Fuel Tank
EPA - United States Environmental Protection Agency
J - estimated

M - Modified

MDL - method detection limit

mg/l - milligrams per liter

NA - not analyzed

OHM - OHM Remediation Services Corp.

piC/L - picoCuries per liter

TPH - total petroleum hydrocarbons

U - not detected above or equal to the stated reporting limit
ug/l - micrograms per liter

UJ - the sample detection limit is an estimated value
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OHM Remediation Services Corp.

Table A-3

Summary of Groundwater QC Sample Analyses — MSC R1 (Anomaly Area 3)

Sample Identification 20242-980 20242-982 20242-983 20242-985 20242-986 20242-988 20242-991
Location Code Equipment Rinsate Trip Blank Equipment Rinsate | Equipment Rinsate Trip Blank Equipment Rinsate Trip Blank
Date Sampled 11/02/99 11/02/99 11/03/99 11/03/99 11/03/99 11/04/99 11/04/99
Unit
CA LUFT 8015M
TPH as Diesel mg/L .98 NA 095 U 097 U NA 096 U NA
TPH as Gasoline mg/L AU NA du 1uU NA 1 U NA
EPA 160.0
Total Dissolved Solids (TDS) mg/L 10u NA 290 65 NA 65 NA
EPA 300.0
Nitrate (NO?) mg/L 14U NA 399 101 NA 1u NA
EPA4 6010
Antimony ng/L 500 U NA 500 U 500 U NA 500 U NA
Arsenic ue/L 10U NA 10U 10U NA ou NA
Barium ug/L 100 U NA 100 U 100 U NA 100 U NA
Beryllium ng/L 10U NA iou ou NA 10U NA
Cadmium pe/L 10U NA 10U 10U NA 10U NA
Chromium pg/L 50 U NA 50U 50U NA 50U NA
Cobalt ug/L 50U NA 50U 50U NA 50 U NA
Copper ng/L 50U NA 50U 50U NA 50U NA
Lead pg/L 10U NA 10U 10U NA 10U NA
Manganese ug/L 20U NA 20U 20U NA 20U NA
Molybdenum ng/L 100 U NA 100 U 100 U NA 100 U NA
Nickel pg/L 150 U NA 150 U 150 U NA 150 U NA
Selenium ng/L 10U NA 10U 10U NA 10U NA
Silver pg/L QU NA 50U 50U NA S0uU NA
Thallium ug/L 400 U NA 400 U 400 U NA 400 U NA
Vanadium ug/L 100 U NA 100 U 100 U NA 100 U NA
Zinc ug/L 20U NA 338 243 NA 20U NA
EPA 74704
Mercury pg/L 2U NA 2U 2U NA 22U NA
EPA 82604
1,1,1-Trichloroethane ug/L s5U 5uU S5U SU S5uU 5U 5U
1,1,2,2-Tetrachloroethane ng/L SU SuU SU 5U SuU 5U 5U
1,1,2-Trichloroethane pne/L Su S5U 5U 5U SuU S5U suU
1,1-Dichloroethane ng/L S5U S5y SuU 5U 5U SuU 5U
1,1-Dichloroethene ng/L 5U 5U 5U S5U 5U S5U 5U
1,2-Dichloroethane ng/L 5U S5U S5U 5U SuU 5U 5U
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OHM Remediation Services Corp.

Table A-3
Summary of Groundwater QC Sample Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 20242-980 20242-982 20242-983 20242-985 20242-986 20242-988 20242-991
Location Code Equipment Rinsate Trip Blank Equipment Rinsate | Equipment Rinsate Trip Blank Equipment Rinsate Trip Blank
Date Sampled 11/02/99 11/02/99 11/03/99 11/03/99 11/03/99 11/04/99 11/04/99
Unit
1,2-Dichloropropane pg/L 5u SU 5U 5U S5U SU 5U
2-Butanone (MEK) pug/L 50 U 50U 50 U 50U 50U 50U 50 U
2-Chloroethyl viny! ether ug/L 50U 50U 50U 50U 50 U s0uU 50 U
2-Hexanone pg/L S0V 50U 50U 50 U 50U 50U 50U
4-Methyl-2-pentanone (MIBK) ug/L 50U 50 U 50U 50U 50U 50U 50 U
Acetone ug/L 50 U 50U 50 U 50U 50U 50 UJ 50 UJ
Benzene pne/L 5U SU Su 5U 5U S5uU 5U
Bromodichloromethane pg/L 5U SU 12 6.4 Su SU 5U
Bromoform ug/L SuU SU 5U SU S5uU S5U SuU
Bromomethane ng/L SU 5U S5U SU S5U S5U SuU
Carbon disulfide pg/L Su 5U s5U SU 5U 5U 5U
Carbon tetrachloride ug/L 5U SU 5u SU 5U 5U 5U
Chlorobenzene ug/L 5U 5U SU SU SuU 5U sSuU
Chloroethane ng/L SU SU SU SU SuU S5uUl 55Ul
Chloroform ug/L S5U 5U 14 7.2 5U S5uU S5U
Chloromethane ng/L 5U 5U 5U SuU 5U S5U SU
cis-1,2-Dichloroethene ng/L S5U SU 5U S5U SU SuU 55U
cis-1,3-Dichloropropene ug/L SU SU SuU sy 5U SU S5U
Dibromochloromethane pne/L S5U sSu 8.2 461} 5U Su 5U
Ethylbenzene ng/L 5U S5U 5U 5U SU 5U 5U
Methyl! tert-butyl ether (MTBE) ug/L 10U 10U 10U ouU 1ou 10U 10U
Methylene chloride ug/L SU sU 5U SU SU 5U 5U
Styrene png/L S5U 5U S5U SU SuU S5U 5U
Tetrachloroethene ng/L 5U 5U ERS) SU S5U S5UuU 5U
Toluene ug/L 5U 5U 5U SU SU SU 5U
trans-1,2-Dichloroethene ug/L SuU SU 5U SU 5U 5U SuU
trans-1,3-Dichloropropene ng/L SU 5U 5U SU SU 5U SU
Trichloroethene ug/L SU SU Su SU 5U 5U SU
Vinyl acetate ng/L S0 U S0V 50U 50U So0u 50U 50 U
Vinyl chloride pg/L Su Su S5u SuU 5U SuU 5U
Xylenes (total) pg/l 5U S5U 5U SU SuU SU SU
CADHS CLOR4IMETH/EPA 300.0
Perchlorate ug/L 4U NA 4U 4 U NA 4 U NA U
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OHM Remediation Services Corp.

Table A-3
Summary of Groundwater QC Sample Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 20242-980 20242-982 20242-983 20242-985 20242-986 20242-988 20242-991
Location Code Equipment Rinsate Trip Blank Equipment Rinsate | Equipment Rinsate Trip Blank Equipment Rinsate Trip Blank
Date Sampled 11/02/99 11/02/99 11/03/99 11/03/99 11/03/99 11/04/99 11/04/99
Unit
EPA 9030
Gross Alpha pCi/L 0.215+0.385 NA 1.80+0.696 0.716+0.391 NA 0.246+0.211 NA
Gross Beta pCi/L 1.05£2.34 NA 2.36+0.722 8.30+1.17 NA 1.41£0.630 NA
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OHM Remediation Services Corp.

Table A-3

Summary of Groundwater QC Sample Analyses — MSC R1 (Anomaly Area 3)

Sample Identification 20242-1119 20242-1121 20242-1125
Location Code Equipment Rinsate | Equipment Rinsate Trip Blank
Date Sampled 04/19/00 04/20/00 04/20/00
Unit
CA LUFT 8015M
TPH as Diesel mg/L 094 U 092 U NA
TPH as Gasoline mg/L d1U dU NA
EPA 160.0
Total Dissolved Solids (TDS) mg/L NA NA NA
EPA 300.0
Nitrate (NO?) mg/L NA NA NA
EPA 6010
Antimony ng/L 500 U 500 U NA
Arsenic ug/L 10U 10U NA
Barium pg/L 100 U 100 U NA
Beryllium pg/L 10U 10U NA
Cadmium pe/L 10U 10U NA
Chromium ng/L 71 50U NA
Cobalt ug/L S0 U S0U NA
Copper ug/L 50U 50U NA
Lead ug/L I0U [{URY] NA
Manganese pg/L 20U 20U NA
Molybdenum pg/L 100 U 100 U NA
Nickel ng/L 150 U 150 U NA
Selenium ng/L 10U 10U NA
Silver ng/L 50 U 50U NA
Thallium pg/L 400 U 400 U NA
Vanadium pg/L 100 U 100 U NA
Zinc pg/L 20U 20.6 NA
EPA 74704
Mercury pg/L 2U 2U NA
EPA 82604
1,1,1-Trichloroethane pe/l 5U 50 5U
1,1,2,2-Tetrachloroethane ng/L s5uU 5U 5U
1,1,2-Trichloroethane peg/L S5uU 5U SU
1,1-Dichloroethane ug/L SU SuU sSuU
1,1-Dichloroethene pg/L 5U Su SU
1,2-Dichloroethane ug/L 5U SU 5U
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OHM Remediation Services Corp.

Table A-3

Summary of Groundwater QC Sample Analyses — MSC R1 (Anomaly Area 3)

Sample Identification 20242-1119 20242-1121 20242-1125
Location Code Equipment Rinsate | Equipment Rinsate Trip Blank
Date Sampled 04/19/00 04/20/00 04/20/00
Unit
1,2-Dichloropropane pg/l 5U 5U 5U
2-Butanone (MEK) ng/L 50U 50 U 50U
2-Chloroethyl vinyl ether png/L 50 UJ 50 UJ 50 UJ
2-Hexanone pg/L 50U 50U 50U
4-Methy!-2-pentanone (MIBK) png/L 50U 50U 50U
Acetone ug/L 50U S0 U 50U
Benzene ng/l 5U S5U SuU
Bromodichloromethane pg/L S5U S5U Su
Bromoform ng/L S5uU 5U SU
Bromomethane ug/L S5U 5U 5U
Carbon disulfide ug/L Su 5U SU
Carbon tetrachloride pg/L 5y 5U S5U
Chlorobenzene ng/L SU 5U 5U
Chloroethane ng/L SU SU S5U
Chioroform pg/lL SU S5U SU
Chloromethane ug/L Su SU SU
cis-1,2-Dichloroethene ng/L 5y 5U 5U
cis-1,3-Dichloropropene ng/L S5U S5U 5U
Dibromochloromethane pg/L SU 5U SuU
Ethylbenzene ug/L SU SU 5U
Methyl tert-butyl ether (MTBE) ng/L 10U 10y 10U
Methylene chloride ng/l 5U 5U 6U
Styrene ug/L SU 5V 5u
Tetrachloroethene ug/L SuU S5U 5U
Toluene pg/L 5U 5U 5U
trans-1,2-Dichloroethene ng/L S5U SU SUu
trans-1,3-Dichloropropene pg/L SuU 5U 5U
Trichloroethene ng/L 5U 5U 5U
Viny! acetate ug/L 50U S0 U 50U
Vinyl chloride pg/L SuU 5U SU
Xylenes (total) pg/L SuU SuU 5U
CADHS CLORIMETH/EPA 300.0

Perchlorate ug/L NA NA NA
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OHM Remediation Services Corp.

Table A-3 ,
Summary of Groundwater QC Sample Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 20242-1119 20242-1121 20242-1125
Location Code Equipment Rinsate | Equipment Rinsate Trip Blank
Date Sampled 04/19/00 04/20/00 04/20/00

Unit
EPA 9030

Gross Alpha pCi/L NA NA NA
Gross Beta pCi/L NA NA NA
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OHM Remediation Services Corp.

Table A-3
Summary of Groundwater QC Sample Analyses — MSC R1 (Anomaly Area 3)

Explanation:

CA LUFT - California Leaking Underground Fuel Tank
EPA - United States Environmental Protection Agency
J - estimated

M - Modified

MDL - method detection limit

mg/1 - milligrams per liter

NA - not analyzed

OHM - OHM Remediation Services Corp.

piC/L - picoCuries per liter

TPH - total petroleum hydrocarbons

U - not detected above or equal to the stated reporting limit
pg/l - micrograms per liter

UJ - the sample detection limit is an estimated value

SWDIV Contract No. N68711-93-D-1459, DO 0112 Groundwater Sample Analyses
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OHM Remediation Services Corp.

Table A-4

Summary of Soil Vapor Analyses — MSC R1 (Anomaly Area 3)

Sample Identification 18708-1516 20242-1134 18708-1517 20242-1136 18708-1515 20242-1137
Location Code AA3-PZ-01 AA3-PZ-01 AA3-PZ-02 AA3-PZ-02 AA3-PZ-03 AA3-PZ-03
Date Sampled 11/04/99 07/24/00 11/04/99 07/24/00 11/04/99 07/24/00

Unit
ASTM D 1946
Carbon dioxide %viv 32 2.6 38 1.6 3.2 1.5
Carbon monoxide %v/iv 0.0010 U NA 0.0010 U NA 0.0010 U NA
Methane %v/v 0.00020 U .001 U 0.00020 U 0.001 U 0.00020 U 0.001 U
Nitrogen Y%viv 78 78 77 77 79 78
Oxygen %viv 19 18 19 19 8 19
EPATO-14

1.1,1-Trichloroethane ug/L 0011 U 0.054 U 0011 U 001t U 0011 U 0011 U
1,1,2,2-Tetrachloroethane pg/l 0.014 UJ 0052 U 0.014 UJ 001 U 0.014 UJ 001U
1,1,2-Trichloro-1,2,2-trifluoroethane ug/l 0.015U 0.076 U 0.015U 0015 U 0015 U 0015U
1,1,2-Trichloroethane pg/L 0011 U 0.054 U 0011 U 0011 U 0011 U 0011 U
1,1-Dichloroethane pg/L 0.0081 U 0.040 U 0.0081 U 0.0081 U 0.0081 U 0.011
1,1-Dichloroethene ng/L 0.0079 U 0.040 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U
1,2,4-Trichlorobenzene ug/L 0.15U 0.074 U 015U 0.015U 0.15U 0.015U
1,2,4-Trimethylbenzene ug/L 0.0098 U 0.049 U 0.0098 U 0.012 0.0098 U 0.012
1,2-Dibromoethane (EDB) ug/L 0015 U 0.077 U 0.015 U 0.015U 0015 U 0015 U
1,2-Dichlorobenzene ng/L 0012 U 0.06 U 0012 U 0.012 U 0.012 U 0012 U
1,2-Dichloroethane png/l 0.0081 U 0.040 U 0.0081 U 0.0081 U 0.0081 U 0.0081 U
1,2-Dichloropropane ug/L 0.0092 U 0.046 U 0.0092 U 0.0092 U 0.0092 U 0.0092 U
1,3,5-Trimethylbenzene ng/L 0.0098 U 0.049 U 0.0098 U 0.010 U 0.0098 U 0010 U
1,3-Dichlorobenzene ng/L 0012 U 0.06 U 0012 U 0012 U 0012 U 0012 U
1,4-Dichlorobenzene ng/L 0012 U 0.06 U 0.012 U 0012 U 0012 U 0012 U
2-Butanone (MEK) ug/L 0.029 U 015U 0.029 U 0.029 U 0.029 U 0.029 U
2-Hexanone ng/L. 0.12U 061U 012U 0.12U 012U 0.12U
4-Ethyltoluene ug/L 0.0098 U 0.049 U 0.0098 U 0.010 U 0.0098 U 0.011
4-Methyl-2-pentanone (MIBK) ug/L 0.041 U 021U 0041 U 0.041 U 0.041 U 0.041 U
Acetone ug/L 0.024 U 0.121U 0.026 0.053 0.024 U 0.051
Benzene pg/L 0.0064 U 0032 U 0.0064 U 0.0064 U 0.0064 U 0.013
Benzyl chioride pg/L 0.052 UJ 021U 0.052 UJ 0.052 U 0.052 UJ 0052 U
Bromodichloromethane ug/L 0013 U 0.067 U 0013 U 0013 U 0013 U 0.013 U
Bromoform ng/L 0.021 U 01U 0021 U 0.021 U 0021 U 0.021 U
Bromomethane ng/L 0.0078 U 0.039 U 0.0078 U 0.0078 U 0.0078 U 0.0078 U
Carbon disulfide ng/L 0031 U 0.16 U 0031 U 0.037 0031 U 0.073
Carbon tetrachloride pg/L 0013 U 0.063 U 0013 U 0013 U 0.013 U 0013 U
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OHM Remediation Services Corp.

Table A-4
Summary of Soil Vapor Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 18708-1516 20242-1134 18708-1517 20242-1136 18708-1515 20242-1137
Location Code AA3-PZ-01 AA3-PZ-01 AA3-PZ-02 AA3-PZ-02 AA3-PZ-03 AA3-PZ-03
Date Sampled 11/04/99 07/24/00 11/04/99 07/24/00 11/04/99 07/24/00
Unit
Chlorobenzene ug/L 0.0092 U 0.046 U 0.0092 U 0.0092 U 0.0092 U 0.0092 U
Chloroethane ug/L 0011 U 0053 U 0011 U 0011 U 0011 U 0.011
Chloroform ug/L 0.0097 U 0.049 U 0.0097 U 0.012 0.0097 U 0.010
Chloromethane ng/L 0.0082 U 0.49 0.0082 U 0.19 0.0082 U 0.5
cis-1,2-Dichloroethene ng/L 0.0079 U 0.040 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U
cis-1,3-Dichloropropene ng/L 0.0091 U 0.045 U 0.0091 U : 0.0091 U 0.0091 U 0.0091 U
Dibromochloromethane ng/L 0017 U 0.085 U 0017 U 0017 U 0017 U 0017 U
Dichlorodifluoromethane ug/L 0.033 0.049 U 0.28 001 U 0.0099 U 0.29
Ethylbenzene ug/L 0.0087 U 0.043 U 0.0087 U 0.0087 U 0.0087 U 0.01
Freon 114 ug/L 0.014 U 0.07 U 0.014 U 0014 U 0014 U 0014 U
Hexachlorobutadiene ug/L 0.043 U 021U 0.043 U 0.043 U 0043 U 0.043 U
m/p-Xylene pg/L NA 0.05 NA 0.024 NA 0.033
Methy! tert-butyl ether (MTBE) pg/L 0.036 U 018 U 0.036 U 0037 U 0036 U 0.036 U
Methylene chloride pg/L 0.0069 U 0.035 U 0.0069 U 0.0069 U 0.0069 U 0.0069 U
o-Xylene pg/L NA 0.043 U NA 0.0087 U NA 0.012
Styrene ng/L 0.0085 U 0.043 U 0.0085 U 0.0085 U 0.0085 U 0.0085 U
Tetrachloroethene ng/L 0.014 U 0.068 U 0.014 0014 U 0014 U 0.014 U
Toluene ng/l 0.019 UJ 042 0.019 UJ 017 0.019 U) 0.38
trans-1,2-Dichloroethene ug/L 0.0079 U 0.040 U 0.0079 U 0.0079 U 0.0079 U 0.0079 U
trans-1,3-Dichloropropene ug/L 0.0091 U 0.045 U 0.0091 U 0.0091 U 0.0091 U 0.009 U
Trichloroethene ug/L 0011 U 0.054 U 0011 U 0011 U 0.011 U 0011 U
Trichlorofluoromethane ug/L 0011 U 0.056 U 0011 U 0011 U 0011 u 0011 U
Vinyl acetate ug/L 0.035 UJ 0.18U 0.035 UJ 0.035U 0.035 UJ 0.035U
Vinyl chloride ng/L 0.0051 U 0.026 U 0.0051 U 0.0051 U 0.0051 U 0.0056
Xylenes (total) ug/L 0.0087 U NA 0.0087 U NA 0.0087 U NA
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OHM Remediation Services Corp.

Table A-4
Summary of Soil Vapor Analyses — MSC R1 (Anomaly Area 3)

Explanation:

AA3 - Anomaly Area 3

CA LUFT - Califomia Leaking Underground Fue! Tank
EPA - United States Environmental Protection Agency
J - estimated

M - Modified

NA - not analyzed

OHM - OHM Remediation Services Corp.

TO - toxic organic

U - not detected above or equal to the stated reporting limit
pg/l - micrograms per liter

UJ - the sample detection limit is an estimated value

% v/v - percent volume per volume
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OHM Remediation Services Corp.

Table A-4
Summary of QC Soil Vapor Analyses — MSC R1 (Anomaly Area 3)
Sample Identification 18708-1518 20242-1135
Location Code AA3-Ambient AA3-Ambient
Date Sampled 11/04/99 07/24/00
Unit
ASTM D 1946
Carbon dioxide %v/v 0.042 0.04
Carbon monoxide Y%v/v 0.0010 U NA
Methane %v/v 0.00024 001 U
Nitrogen %viv 78 77
Oxygen Yav/iv 22 21
EPA TO-14
1,1,1-Trichloroethane ug/L 0011 U 0.011U
1,1,2,2-Tetrachloroethane ug/L 0.014 UJ 001U
1,1,2-Trichloro-1,2,2-triflucroethane ng/L 0015 U 0.015 U
1,1,2-Trichloroethane pg/L 0011 U 0011 U
1,1-Dichloroethane pug/L 0.0081 U 0.0081 U
1,1-Dichloroethene ng/L 0.0079 U 0.0079 U
1,2,4-Trichlorobenzene ng/L 015U 0015 U
1,2,4-Trimethylbenzene pne/l 0.0098 U 0.010 U
1,2-Dibromoethane (EDB) ng/L 0.015 U 0015 U
1,2-Dichlorobenzene ng/L 0012 U 0012 U
1,2-Dichloroethane ng/L 0.0081 U 0.0081 U
1,2-Dichloropropane ng/L 0.0092 U 0.0092 U
1,3,5-Trimethylbenzene ug/L 0.0098 U 0010 U
1,3-Dichlorobenzene ug/L 0012 U 0.012 U
1,4-Dichlorobenzene pg/L 0012 U 0012 U
2-Butanone (MEK) ug/L 0.029 U 0029 U
2-Hexanone pg/L 012 U 0.12 U
4-Ethyltoluene pg/l 0.0098 U 0010 U
4-Methyl-2-pentanone (MIBK) ng/L 0.041 U 0041 U
Acetone pg/L 0.033 0.049
Benzene pg/L 0.0064 U 0.0064 U
Benzy! chloride ng/L 0.052 UJ 0.052 U
Bromodichloromethane pg/L 0013 U 0013 U
Bromoform ng/L 0.021 U 0.021 U
Bromomethane ng/L 0.0078 U 0.0078 U
Carbon disulfide pg/L 0.031 U 0031 U
Carbon tetrachloride ug/L 0013 U 0013 U
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OHM Remediation Services Corp.

Table A-4

Summary of QC Soil Vapor Analyses — MSC R1 (Anomaly Area 3)

Sample Identification 18708-1518 20242-1135
Location Code AA3-Ambient AA3-Ambient
Date Sampled 11/04/99 07/24/00
Unit

Chlorobenzene pg/L 0.0092 U 0.0092 U
Chloroethane pg/L 0011 U 0011 U
Chloroform pg/L 0.0097 U 0.010

Chloromethane ug/L 0.0082 U 0.0082 U
cis-1,2-Dichloroethene g/l 0.0079 U 0.0079 U
cis-1,3-Dichloropropene pg/L 0.0091 U 0.0091 U
Dibromochloromethane ug/L 0017 U 0017 U
Dichlorodifluoromethane ng/L 0.0099 U 001U
Ethylbenzene ng/L 0.0087 U 0.009 U
Freon 114 pg/L 0.014 U 0014 U
Hexachlorobutadiene pg/L 0.043 U 0043 U
m/p-Xylene ug/L NA 0.0087

Methyl tert-butyl ether (MTBE) pg/L 0.036 U 0.036 U
Methylene chioride pg/L 0.0069 U 0.0069 U
o-Xylene png/L NA 0.0087 U
Styrene pg/L 0.0085 U 0.0085 U
Tetrachloroethene pg/L 0014 U 0.014 U
Toluene png/lL 0.019 UJ 0.012

trans-1,2-Dichloroethene ng/L 0.0079 U 0.0079 U
trans-1,3-Dichloropropene pg/L 0.0091 U 0.0091 U
Trichloroethene pg/L 0011 U 0011 U
Trichlorofluoromethane pg/L 0011 U 0011 U
Vinyl acetate ug/L 0.035 UJ 0.035 U
Vinyl chloride pg/lL 0.0051 U 0.0051 U
Xylenes (total) pg/L 0.0087 U NA

SWDIV Contract No. N68711-93-D-1459, DO 0112

OHM Project No. 20242, DCN SW9311

Page 2 of 3

Soil Vapor Analyses
Revision 0, November 2000



OHM Remediation Services Corp.

Table A-4

Summary of QC Soil Vapor Analyses — MSC R1 (Anomaly Area 3)

Explanation:

AA3 - Anomaly Area 3

CA LUFT - California Leaking Underground Fuel Tank
EPA - United States Environmenta! Protection Agency
J - estimated

M - Modified

NA - not analyzed

OHM - OHM Remediation Services Corp.

TO - toxic organic

U - not detected above or equal to the stated reporting limit
pg/l - micrograms per liter

UJ - the sample detection limit is an estimated value

% vl/v - percent volume per volume

SWDIV Contract No. N68711-93-D-1459, DO 0112
OHM Project No. 20242, DCN SW9311
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1 INTRODUCTION

A geophysical investigation was conducted on February 9 to 18, 2000 at the approximate 9-acre
Aerial Photographic Anomaly Area 3 (MSC R1), MCAS El Toro, California. The purpose of the
investigation was to screen the site for buried metallic debris and fill soils. Historically, the site
was used for borrow material. Records indicate that some of the borrow pits/trenches were
backfilled with construction debris and later covered with 5 feet, or more, of fill soil.

The geophysical survey area consisted of an open dirt field bound to the northwest (NW) and
southwest (SW) by a chain link fence, southeast (SE) by the Agua Chinon Wash, and northeast
(NE) by a slope. There was no surficial evidence of disposal activities at the site. With the
exception of sparse metallic debris on the surface and the fence bounding a portion of the site,
there were no cultural features within the survey area that could adversely affect the geophysical
data.

Geophysical techniques used during this investigation included magnetic and electromagnetic
(EM) induction methods. These techniques complement one another as each responds to
different physical properties and has different strengths and limitations. The magnetic method
was applied to this investigation because it has the greatest depth of investigation of the
geophysical methods typically applied to mapping buried metallic debris. However, this greater
depth of investigation comes at the expense of lateral resolution. The EM induction technique
was applied to this investigation because it can map both shallow buried metallic debris and
variations in soil conductivity. Changes in soil conductivity may be used to infer the presence of
fill soils, providing the fill has a different composition than native soils.

Two other geophysical methods are often applied to mapping buried debris; ground penetrating
radar (GPR) and time domain electromagnetic (TDEM) techniques. Although these techniques
have much better lateral resolution than the magnetic method, they were not applied to this
investigation due to limited depth of investigation. The metallic debris at this site was expected
to be at least 5 feet deep. GPR has excellent lateral resolution and can be used to map both
metallic and nonmetallic debris; however, at most sites in southern California it can only image
the upper 3 to 8 feet. Depth of investigation may be limited to less than 3 feet in fine-grained,
clayey soils. The TDEM method, specifically the Geonics EM-61 metal detector, also has very
good lateral resolution, but can only image buried metallic debris in the upper 10 feet. The
magnetic method can often map buried, ferrous, metallic debris to much greater depths.

Geophysical techniques used during the investigation are discussed in Section 2. Field
procedures are described in Section 3. Data processing and interpretation are discussed in
Section 4. Conclusions are presented in Section 5, and our professional certification is presented
in Section 6.
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- 2 GEOPHYSICAL TECHNIQUES

This section presents background information on the magnetic and EM methods used during this
investigation. A description of the geophysical methods used during this investigation, common
applications of the methods, photographs of the instruments, and example applications are

" included in Appendix A.

2.1 Magnetic Method

- The magnetometers used during this investigation consisted of a Geometrics G858 cesium
magnetic gradiometer (G858) and a GEM GSM-19 base station magnetometer. These
instruments measure the intensity of the earth's magnetic field in nanoteslas (nT).

The earth’s magnetic field is believed to originate in convection currents in the earth’s liquid
outer core. The magnetic field varies in intensity from about 25,000 nT at the equator, where it
is parallel to the earth’s surface to about 70,000 nT at the poles where it perpendicular to the
earth’s surface. The intensity of the earth’s magnetic field in North America varies from about
45,000 to 60,000 nT, and has an associated inclination that varies from about 60 to 75 degrees.
The earth’s magnetic field undergoes low-frequency diurnal variations (drift) caused by the
earth’s rotation. The magnetic field can also undergo short-period, high-amplitude variations
during periods of sunspot activity called magnetic storms. Often magnetic field intensity can be
so variable during a magnetic storm that meaningful magnetic data cannot be acquired. When
necessary to correct for magnetic drift a base station magnetometer is set up in a quiet portion of
the site and programmed to record total magnetic field intensity at fixed increments (i.e. 5-
second intervals) throughout the day. This base station data is then used to remove the effects of
drift from the field data. In small survey areas where the data is acquired over a small amount of
time and the anomalies have large amplitudes correction for magnetic drift is not necessary.

Buried ferromagnetic objects give rise to local perturbations (anomalies) in the earth’s magnetic
field. In North America, these anomalies are often dipolar with a positive response south and a
negative response north of the object. The dimensions and amplitude of a magnetic anomaly are
a function of the size, mass, depth and magnetic properties of the source. Magnetometers can
typically locate a metallic object the size of a 55-gallon drum to a depth of about 10 feet
providing background noise levels are not too high and the object is not significantly corroded.
Larger metallic objects can be located to greater depths. The magnetic anomaly due to an object
the size of a 55-gallon drum is expected to have dimensions of greater than 10- by 10-feet.
Magnetometers are not able to detect nonferrous metals such as aluminum or brass.

Typical applications of the magnetic method include:

Locating pits and trenches containing ferrous metallic debris
Locating buried drums, tanks and pipes

Delineating boundaries of landfills containing ferrous debris
Locating abandoned well casing

Detecting unexploded ordnance

Mapping basement faults and geology

0240it.doc 2
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o Mapping archeological sites.
Some advantages of magnetic surveys are:

e Rapid — modern instruments can acquire up to 10 readings per second as the operator
walks down survey lines

o Depth of investigation — magnetometers can often locate buried ferrous metallic objects
to greater depths than other methods

e Anomalies are much larger than the source allowing for larger line spacing in some
situations

Some limitations of the magnetic surveys are:

o Unable to detect nonferrous metals such as aluminum or brass

e Magnetic anomalies are unsymmetrical and much larger than the source and it can,
therefore, be difficult to determine the precise locations and size of the source

o Ineffective in areas having extensive metallic debris at the surface as no distinction can
be made between anomalies caused by surface and buried debris

e Metallic structures such as buildings, fences, reinforced concrete, and light posts interfere
with the measurements

» High voltage powerlines can often strongly interfere with the measurements

« Data can be very noisy in areas containing volcanic rock, specifically basalt

2.2 Electromagnetic Induction Method

EM induction equipment used during this investigation consisted of a Geonics EM-31 terrain
conductivity meter (EM-31) coupled to a digital data logger. The EM-31 consists of a
transmitter and receiver coil, one at each end of 12-foot long boom. An alternating current is
applied to the transmitter coil, causing the coil to radiate a primary EM field. This primary EM
field generates eddy currents in subsurface materials, which give rise to a secondary EM field.
The EM-31 measures the components of the secondary EM field both in-phase and 90-degrees
out-of-phase with the primary EM field. The out-of-phase component is converted to apparent
conductivity in millisiemens per meter (mS/m) and the in-phase component is measured as parts
per thousand of the primary EM field. A negative EM-31 response with positive shoulders is
generally observed over shallow, buried metallic objects. The EM-31 can locate both ferrous
and nonferrous metallic objects and can locate a metallic object the size of a 55-gallon drum to a
maximum depth of about 5 feet. The EM-31 must pass directly over or immediately adjacent to
a buried metallic object to detect it. Because of the 12-foot separation between the transmitter
and receiver coils, the EM-31 cannot detect very small, buried metallic objects. The EM-31 can
also map changes in the electrical conductivity of subsurface soils caused by certain types of
conductive contaminants (i.e. brines, drilling muds, chloride, metals, etc.) or simply a change in
soil type (i.e. low conductivity sand to high conductivity clay).

Applications of EM Induction methods include:

¢ Locating buried tanks
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Locating pipes and utilities

Locating pits and trenches containing metallic and/or nonmetallic debris
Delineating landfill boundaries

Delineating oil production sumps and mud pits

Mapping conductive soil and groundwater contamination
Mapping soil salinity in agricultural areas

Characterizing shallow subsurface geology

Mapping buried channel deposits

Locating sand and gravel deposits

Mapping conductive fault and fracture zones

Mapping lateral variation in subsurface soil type

Strengths of EM Induction Methods include:

Rapid — data can be acquired at a slow walking pace

Locate both metallic and some nonmetallic targets

Better resolution than magnetometer

Not as sensitive to very small surface debris as other methods

Can locate electrical and telephone cables which often cannot be located by other
methods

Anomalies of buried objects have simple shape facilitating identification and positioning
of the source

Limitations of EM Induction Methods include:

- Metallic structures such as buildings, fences, reinforced concrete, and light posts interfere

with the measurements

High voltage powerlines can often strongly interfere with the measurements

Depth of investigation not as great as that of a magnetometer for detection of buried
ferrous metallic objects

Highly variable soil conductivity can complicate quadrature component interpretation
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3 FIELD PROCEDURES

This section describes the field procedures used during the investigation, including site
preparation, and magnetic and EM-31 survey procedures.

3.1 Site Preparation

Before conducting the geophysical investigation, 4-foot survey lathe were placed at 20-foot
intervals along the NE and SW edges and the middle of the survey area to provide control for the
geophysical survey.

A Sokkia GIR1000 single-frequency global positioning system (GPS) was coupled to the
geophysical instruments to provide horizontal control for the geophysical data. Differential
corrections were applied to the GPS data using GPS base station data recorded at the Sokkia
office in Orange, California. GPS data were collected in geodetic coordinates based on the
WGS84 system and transformed to California State Plane Coordinates, Zone 6, North American
Datum of 1983 (NADS83) after applying differential corrections. Ellipsoid heights measured
using the GPS system were converted to NAVD 88 elevations using the Geoid Model of 1996.
Maximum hornizontal errors in the corrected GPS data are estimated to be about 3 feet, with
average errors being about 1 to 2 feet.

The GPS system was also used to map pertinent surficial features at the site, including roads,
fences, soil piles, monitoring wells, brush lines, etc. A site map showing the location of the
geophysical survey area, State Plane Coordinate System, and surficial features is presented as

Figure 1.

3.2 Magnetic Survey

Magnetic data were acquired on February 9 to 11, 2000. Prior to data acquisition, the base
station magnetometer was set up SW of the survey area at a location free of surface debris. The
internal clock of the base station and G858 were synchronized to GPS time and the base station
was programmed to record the magnetic field intensity of the earth at 5-second intervals
throughout the day. The G858 and GPS units were then programmed with the appropriate
settings. The magnetometer was operated with the sensor about 3 feet above ground surface.
Measurements of the earth's total magnetic field intensity were made at 0.5-second intervals as
the operator walked along SW-NE survey lines nominally spaced 10 feet apart. The 0.5-second
sampling interval resulted in an average station spacing of about 2 feet. The stakes placed at the
ends and middle of the survey area allowed the instrument operator to walk a relatively straight
line, thereby ensuring uniform site coverage. The magnetic data were stored in the internal
memory of the magnetometer, along with line number, and time of measurement. If an error was
made on a survey line the line was deleted from the magnetometer's internal memory and
reacquired. GPS, base station and field magnetic data were downloaded to a laptop computer at

the end of the magnetic survey.
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3.3 Geonics EM-31 Survey

EM-31 data were acquired on February 10 to 11, 2000. Prior to data acquisition, the EM-31 was
assembled and battery levels were checked and found to be within acceptable levels. The in-
phase component was then set to zero in a portion of the site with no buried metallic objects. The
EM-31 digital data logger was synchronized to GPS time and programmed with the appropriate
file name, line number, measurement increment, and direction. Changes in these parameters
were made as necessary throughout the survey. The EM-31 was operated in vertical dipole mode
with an approximate 3-foot instrument height and the instrument boom parallel to the survey
lines. EM-31 measurements of conductivity and in-phase component were made at 0.5-second
intervals as the operator walked along SW-NE survey lines nominally spaced 10 feet apart. The
0.5-second sampling interval resulted in an average station spacing of about 2 feet. The EM-31
data were stored in a digital data logger along with line and station number. If an error was made
acquiring a line, a note was made in the field log and the line repeated. EM-31 and GPS data
were downloaded to a laptop computer at the end of each field day.
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4 DATA PROCESSING AND INTERPRETATION

This section presents the data processing procedures and interpretation of the geophysical data.

4.1 Data Processing

Color-enhanced contour maps of magnetic and EM-31 data were generated using the
GEOSOFT® geophysical mapping system. Prior to contour map generation, a number of
preprocessing steps were completed. These preprocessing steps consisted of the following:

e Backup of all original field data files to floppy disk.

o Downloading GPS base station data from Sokkia bulletin board.

e Applying differential corrections to GPS data and outputting an ASCII file containing
State Plane Coordinates, elevation, and time.

o Correcting of all data acquisition errors (typically only deleting the first portion of a
reacquired line, renaming lines incorrectly labeled, deleting additional readings outside
the grid, etc.)

o Reformatting field data files to free format XYZ files containing at a minimum GPS time
and field measurements.

e Merging GPS position data and geophysical data using in-house software.

e Removing diurnal variation from total magnetic field measurements using the base
station data file and in-house software, if necessary.

« Merging of multiple data files into a single file and sorting, if necessary.

These data adjustments were made using a combination of commercial and in-house software.
All adjustments made to data files and resulting file names were documented and are retained in
project files.

The outputs of the data preprocessing were data files containing California State Plane, Zone 6,
NADS83 Easting and Northing, and the various data measurements. The magnetic data file
contained total magnetic field intensity. The EM-31 data file contained conductivity and in-
phase response.

These data files were imported into the GEOSOFT® mapping system and the following data
processing steps applied:

Reformatting of data files to GEOSOFT® format.

Generating final map scale.

Gridding data using minimum curvature and a 5-foot cell size.

Masking grid in areas where data not acquired (i.e. around obstructions).
Applying a single pass Hanning filter to smooth the data.

Generating color zone file describing color for different data ranges.

Contouring the data.

Generating map surrounds (title block, legend, scale, color bar, north arrow, etc.)
Annotating anomalies.

Merging various plot files and plotting final map.

® & B @& & o 5 o 5 o
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The names of the files generated and the processing parameters used were recorded on data
processing forms. All completed data processing forms are retained in project files. All files
generated during the processing sequence were archived on CD-ROM.

4.2 Interpretation

Color-enhanced contour maps of total magnetic field intensity, EM-31 conductivity and EM-31
in-phase response are presented as Figures 2 to 4, respectively. The coordinates shown in these
figures reference the California State Plane Coordinate System, Zone 6, NAD83. The color bar
indicates the amplitude of the measured quantity with the magenta and cyan colors indicating
high- and low-amplitudes, respectively. The light orange, yellow and light green colors in the
contour maps of total magnetic field intensity and EM-31 in-phase response indicate average
"background" values of the measured quantity.

Significant anomalies in the magnetic and EM-31 data were field checked to determine if a
source of metal at the surface caused the anomaly. A number of surface metallic features,
primarily the fence along the SW and NW edges of the survey area, caused anomalies in the
geophysical data. These anomalies are labeled as “SM” on the contour maps. Numerous
potentially significant geophysical anomalies were identified during this investigation. For the
purpose of discussion, these anomalies were identified as A-1 to A-6 on the contour maps of
magnetic and EM-31 data (Figures 2 to 4). A combined interpretation of the geophysical data is
presented in Figure 1 and discussed below.

Anomaly A-1, located in the SW portion of the survey area, is a 440-foot-long SW-NE trending
magnetic anomaly with amplitude of about 500 to 1,000 nT. The source of this anomaly is
interpreted as a large trench containing buried metallic/construction debris. The absence of an
associated EM-31 anomaly indicates that the metallic debris is much greater than 5 feet deep.

Anomaly A-2 depicts two large areas in the NE portion of the survey area with numerous high-
amplitude magnetic anomalies. The source of this anomaly is interpreted as a large disposal area
containing significant amounts of buried metallic/construction debris. The absence of a strong
associated EM-31 response indicates that the debris is typically greater than 5 feet deep. The
presence of several, low amplitude EM-31 in-phase response anomalies in this area indicate that
some small accumulations of metallic debris may be located at a depth of slightly over 5 feet.
Because the magnetic anomalies associated with A-2 have much higher amplitude than those
associated with A-1, the metallic debris in the A-2 area is either shallower or more concentrated
than that in the A-1 area.

Anomaly A-3 identifies a large area immediately between the two anomaly A-2 areas and several
areas SW of A-2 with numerous low-amplitude magnetic anomalies. The amplitudes of these
anomalies are much smaller than those associated with A-2. This indicates that there is less
metallic debris in these areas; however, there may still be high concentrations of nonmetallic
construction debris. There is a large EM-31 anomaly associated with the anomaly A-3 area
located in the vicinity of 2194975N, 6117425E. This small portion of anomaly A-3, which
extends outside the SE boundary of the survey area, probably contains some shallow, scattered,
metallic debris.
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Anomaly A-4, located along the NE edge of the survey area, identifies an area containing several
high amplitude magnetic and EM-31 anomalies. These anomalies are indicative of shallow,
buried, metallic debris that have probably accumulated at the base of the slope.

Anomaly A-5 represents several, discrete magnetic anomalies located primarily on the NW side
of anomaly A-1. These anomalies appear to represent isolated, buried metallic objects or small
accumulations of debris with dimensions on the order of 5- by 5-feet. One of these anomalies,
located at 2195050N, 6116820E, has an associated EM-31 anomaly and may be associated with
the drain inlet of the other side of the fence. Additionally, there are numerous very small
magnetic anomalies, mostly on the SE side of anomaly A-1, interpreted as being caused by very
small buried metallic objects or debris. These anomalies are labeled as “B” on the contour maps
and are probably caused by very small pieces of metallic debris at shallow depth.

The bulk electrical conductivity of shallow soils at the site ranges from about 18 to 82 mS/m,
with low conductivities around the perimeter and high conductivities in the central portion of the
survey area. The low and high conductivities are consistent with those expected for sandy and
clayey soils, respectively. The relatively low conductivities appear to be associated with native
soils, whereas the high conductivity zone in the center of the site (anomaly A-6 in Figure 3)
appears to be associated with imported fill soils. The boundary of the fill/native soils is not well
defined in the NE portion of the survey area and is, thereby, queried on the interpretation map
(Figure 1). It is possible that subsurface soils native to the site may have variable composition
and, therefore, variable conductivities. This may make it difficult to accurately distinguish
native and fill soil in some parts of the site. Most of the magnetic anomalies at this site fall
within the zone of elevated conductivity interpreted as fill soil; however, some anomalies appear
to extend outside this zone.
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5 CONCLUSIONS

A magnetic and Geonics EM-31 (EM-31) survey was conducted in the approximate 9-acre
Aerial Photographic Anomaly Area 3 (MSC R1) at MCAS EL Toro, California to screen the site
for buried metallic debris and fill soils. Interpretation of the geophysical data is presented in
Figure 1. Contour maps of total magnetic field intensity and EM-31 conductivity and in-phase
response are presented as Figures 2 to 4, respectively.

The magnetic data (Figure 2) revealed the presence of several large areas containing buried
metallic debris, including a large trench in the SW portion of the survey area (anomaly A-1) and
a large disposal area in the northeast portion of the survey area (anomalies A-2 and A-3). Buried
debris also appears to have accumulated at the base of the slope along the northeastern edge of
the survey area (anomaly A-4). Additionally, there are several buried metallic objects or small
accumulations of debris (anomaly A-5) northwest of and numerous very small pieces of metallic
debris southeast of the trench referred to as anomaly A-1. The absence of large EM-31
anomalies associated with most of the magnetic anomalies indicates that the metallic debris is
deeper than 5 feet in much of the site.

The EM-31 conductivity data (Figure 3) revealed the presence of a large area of elevated
electrical conductivity in the central portion of the survey area (anomaly A-6). This area is
interpreted as containing fine-grained, clayey soils in the near surface. Because much of the
native soil at the site appears to consist of low conductivity, clean sands deposited by the Agua
Chinon Wash, it is likely that the conductive soils in the middle of the site are imported fill
material.

The geophysical survey was designed to map large accumulations of buried metallic debris in the
subsurface and variations in near-surface soil type that could be indicative of fill soils. It was
assumed that any construction debris buried at the site would contain enough metallic debris (i.e.
rebar, pipe segments, steel plates, etc.) to be mappable using the magnetic method. Areas
containing only nonmetallic debris at depth (i.e. concrete without rebar and wood) would not
have been located by this geophysical survey.
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6 CERTIFICATION

All geophysical data, analysis, interpretations, conclusions, and recommendations in this
document have been prepared under the supervision of and reviewed by a GEO Vision California
Registered Geophysicist.

Cito O — 3/.3/ o
Antony J.” Martin Date
California Registered Geophysicist GP989
GEOVision Geophysical Services

* This geophysical investigation was conducted under the supervision of a California
Registered Geophysicist using industry standard methods and equipment. A high degree of
professionalism was maintained during all aspects of the project from the field investigation
and data acquisition, through data processing interpretation and reporting. All original field
data files, field notes and observations, and other pertinent information are maintained in the
project files and are available for the client to review for a period of at least one year.

A registered geophysicist’s certification of interpreted geophysical conditions comprises a
declaration of his/her professional judgment. It does not constitute a warranty or guarantee,
expressed or implied, nor does it relieve any other party of its responsibility to abide by
contract documents, applicable codes, standards, regulations or ordinances.
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. GEOPHYSICAL TECHNIQUES FOR
=  SHALLOW ENVIRONMENTAL

dssioal savos |
INVESTIGATIONS S deioson of Hlachhoh Coomutvics
MAGNETIC METHOD

The magnetic method generally involves the measurement of the earth's
magnetic field intensity or vertical gradient of the earth’s magnetic field.
Anomalies in the earth's magnetic field are caused by induced or
remanent magnetism. Induced magnetic anomalies are the result of
secondary magnetization induced in a ferrous body by the earth's
magnetic field. The shape and amplitude of an induced magnetic
anomaly is a function of the orientation, geometry, size, depth, and
magnetic susceptibility of the body as well as the intensity and inclination
of the earth's magnetic field in the survey area. The magnetic method is
an effective way to search for small metallic objects, such as buried
ordnance and drums, because magnetic anomalies have spatial
dimensions much larger than those of the objects themselves. Typically,
a single buried drum can be detected to a depth of about 10 feet.

Larger metallic objects can often be located to greater depths. Induced
magnetic anomalies over buried objects such as drums, pipes, tanks,
and buried metallic debris generally exhibit an asymmetrical, south
up/north down signature (positive response south of the object and
negative response to the north).

Geometrics G858 Cesium Magnetic Gradiometer

CONTOUR MAP OF VERTICAL MAGNETIC GRADIENT
i I!? 100w
Magnetic data is typically acquired along a grid with results being el ek it
presented as color-enhanced contour maps generated by the |us—..--cacf@ydeoe- ooy
Geosoft™ Mapping System or OASIS montaj. The approximate ;3 B 5 g

e D40 e3d

«-...» location and depth of magnetic objects can be calculated using the
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Geosoft ™ UXO System. voou
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TOTAL MAGNETIC FIELD
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Magnetic Survey to Locate Pits Containing
Buried Metallic Containers

Magnetic surveys are typically conducted to:

Locate abandoned steel well casings

Locate buried tanks and pipes

Locate pits and trenches containing buried metallic debris
Detect buried unexploded ordnance (UXO)

Map old waste sites and landfill boundaries

Clear drilling locations

Map basement faults and geology

Investigate archaeological sites

e ® © & © @ © ©

Magnetic Survey to Locate Abandoned Oil
Wells



ELECTROMAGNETIC METHODS

& ! Electromagnetic (EM) methods typically applied to shallow environmental investigations include frequency domain EM
;o methods, such as EM induction and EM utility location methods, time domain electromagnetic (TDEM) metal detection
methods, and ground penetrating radar (GPR) methods.

EM Induction Method
EM induction surveys are often conducted using the Geonics
EM-31 terrain conductivity meter (EM-31). The EM-31 consists
of a transmitter coil mounted at one end and a receiver coil
mounted at the other end of a 3.7-meter long plastic boom.
Electrical conductivity and in-phase component field strength
are measured and stored along with line and station numbers
in a digital data logger. In-phase component measurements
generally only respond to buried metallic objects; whereas
conductivity measurements also respond to conductivity
variations caused by changes in soil type, moisture or salinity
and the presence of nonmetallic bulk wastes. The EM-31 must
pass over or immediately adjacent to a buried metallic object to
f detect it. Typical EM-31 anomalies over small, buried metallic
objects consist of a negative response centered over the object
and a lower amplitude positive response to the sides of the
object. When the instrument boom is oriented parallel to long,
linear conductors such as pipelines a strong positive response
is observed. The EM-31 can explore to depths of about 6
meters, but is most sensitive to materials about 1 meter below
ground surface. Single buried drums can typically be detected
to depths of about 5 feet.

EM-31 surveys are typically conducted to:

JEARY)

“w.’ e Locate buried tanks and pipes 7
Locate pits and trenches containing metallic and/or i FRTR N b
nonmetallic debris /i g : : 2
Delineate landfill boundaries P 4
Delineate oil production sumps and mud pits j
Map conductive soil and groundwater contamination
Map soil salinity in agricultural areas

Characterize shallow subsurface hydrogeology

» Map buried channel deposits

» Locate sand and gravel deposits

» Locate conductive fault and fracture zones

4
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Bl do B30 CONTOUR INTERVAL = 1 PART PER THOUSAND

Geonics EM-31 Survey to Locate Underground
Storage Tanks

EM Utility Location Methods

EM utility locators; such as the Metrotech 810, Metrotech 9890 and Radiodetection
RD400, are designed to accurately trace metallic pipes and utility cables and clear
drilling/excavation locations. These utility locators consist of a separate transmitter
and a receiver. The transmitter emits a radio frequency EM field that induces
secondary fields in nearby metallic pipes and cables. The receiver detects these fields
and is used to accurately locate and trace the pipes, often to distances over 200 feet
from the transmitter. Many of the utility locators have a passive 60Hz mode to locate
live electrical lines. Modern utility locators are also capable of providing rough depth
estimates of the pipes.

Metrotech EM Utility Locator




TDEM Metal Detection Methods

A Geonics EM-61 (EM-61) is a high sensitivity, time-domain,
digital metal detector which is often used to detect both
ferrous and non-ferrous metallic objects. It is designed
specifically to locate buried metallic objects such as drums,
tanks, pipes, UXO, and metallic debris and to be relatively
insensitive to above ground structures such as fences,
buildings, and vehicles.

The EM-61 consists of two square, 1-meter coils, one
mounted over the other and arranged on a hand-towed cart.
The bottom coil acts as both a transmitter and receiver while
the top coil is a receiver only. While transmitting the bottom
coil generates a pulsed primary magnetic field, which induces
eddy currents into nearby metallic objects. When the
transmitter is in its off cycle both coils measure the decay of
these eddy currents in millivolts (mV) with the results being
stored in a digital data logger along with position information.

The decay of the eddy currents is proportional to the size and
depth of the metallic target. A symmetrical positive anomaly
is recorded over metallic objects with the peak centered over
the object. The signal from the top coil is amplified in such a
way that both coils record effectively the same response for a
metallic object on the surface and the top coil records a larger
response for buried metallic objects. The response of near
surface objects can, therefore, be suppressed by subtracting
the lower coil response from the upper coil response
(differential response).

In practice, the usable depth of investigation of the EM-61
depends on the size and shape of the object and the amount
of above ground interference encountered at the site. A
single buried drum can often be detected at a depth of about
10 feet.

Geonics EM-61 Survey to Map Subsurface
Infrastructure and Potential UXO

GSSI SIR-10A GPR Unit

GPR Methods

Ground-penetrating radar (GPR) is a high-frequency electro-
magnetic method commonly applied to a number of engineering
and environmental problems.

A GPR system radiates short pulses of high-frequency EM energy
into the ground from a ftransmitting antenna. This EM wave
propagates into the ground at a velocity that is primarily a function
of the relative dielectric permittivity of subsurface materials. When
this wave encounters the interface of two materials having different
dielectric properties, a portion of the energy is reflected back to the
surface, where it is detected by a receiver antenna and transmitted
to a control unit for processing and display.

Depth penetration is a function of antenna frequency and the
electrical conductivity of the soils in the survey area. Lower
frequency antennas achieve greater depth penetration than higher
frequency antennas, but have poorer spatial resolution.
Conductive soils, such as clays, attenuate the radar waves much
more rapidly than resistive dry sand and rock. In many
environments in California, depth penetration of 500 and 300 MHz
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antennas is limited to 3 to 5 feet. Depth penetration may be greater if shallow soils consist of clean sands and less if shallow
soils consist of clay.

GPR surveys are typically conducted to:

Locate and delineate underground storage tanks (metallic and non-metallic)
Locate metallic and nonmetallic pipes and utility cables

Map rebar in concrete structures

Map landfill boundaries

Delineate pits and trenches containing metallic and nonmetallic debris
Delineate leach fields and industrial cribs

Delineate previously excavated and backfilled areas

Map shallow groundwater tables

Map shallow soil stratigraphy

Map shallow bedrock topography

Map shallow subsurface voids and cavities

Characterize archaeological sites

Geophysical Survey Systems Inc. (GSSI) SIR-2 or SIR-10 GPR systems with antennas in the frequency range of 50 to 1,000
MHz are often used during GPR investigations. Mala Geoscience and Sensors and Software, Ltd also manufacture GPR
systems. GPR data is processed using a variety of software including the RADAN™ or GRADIX software packages by GSSI
and Interpex Ltd., respectively.

DISTANCE (feet)
75 1?0 1125 1.|?-5

9 25 50

APPROXIMATE DEPTH (feet)

GPR Survey to Locate Underground Storage Tanks



B-2  FIGURES
Figure B-1 Trench Location with Geophysical Survey
Figure B-2 Trench Sample Location Map
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