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GASOLINE RANGE HYDROCARBONS IN SOIL
3 FEET AND LESS - AOC 3
Remedial Investigation/Feasibility Study
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GASOLINE RANGE HYDROCARBONS IN SOIL
GREATER THAN 3 FEET - AOC 3
Remedial Investigation/Feasibility Study
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Astoria, Oregon
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For locations with multiple analytical
results, the highest concentration is
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DIESEL RANGE HYDROCARBONS
IN GROUND WATER - August 2004 - AOC 3
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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Notes:

Guide to analytical data flags
is in Table 6-1.

For locations with multiple analytical
results, the highest concentration is
presented on this figure.

FIGURE 6-79

TOTAL BTEX
IN GROUND WATER - August 2004 - AOC 3
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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Notes:

Guide to analytical data flags
is in Table 6-1.

For locations with multiple analytical
results, the highest concentration is
presented on this figure.

FIGURE 6-80

NAPHTHALENE
IN GROUND WATER - August 2004 - AOC 3
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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Explanation

\ak J Soil Boring Location

A0 and Designation
P o
Concentration in mg/kg
Not Analyzed
® 0-10
>10-100
Notes:

Guide to analytical data flags
is in Table 6-1.

For locations with multiple analytical
results, the highest concentration is
presented on this figure.
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e Explanation
i @ Soil Boring Location
%%hg@\) and Designation
Notes: \Concentration in mg/kg
Guide to analytical data flags Not Analyzed
is in Table 6-1. ® 0-1
For locations with multiple analytical >1-10
results, the highest concentration is @ >10-100
presented on this figure.
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EXPLANATION
—=— Ground water elevation

Mw-27 —=— Monitoring well location &
\\>A -¢- designation

MN\\N /99/\ —=— Ground water elevation
N @ S contours
\ﬂfﬁ\ ‘“;5’5\?\ \ - Estimated Lateral Extent of
p i;“ -~ & W N LNAPL
R\ % NOTES
AN 5@ Y W
N & A @,\'\\ Basis of elevations is NAVD(88) as

)< N determined from Astoria Photo Control
- &\ A Point #42 with a published elevation of

N\\W‘b\ \ 0~ 32.91 feet.

R g

FIGURE 6-101

o' 100° 200' POTENTIOMETRIC SURFACE
;Efcﬁf'T' AOC 4 - DECEMBER 7, 2006
EnviroLogz;c Resources Inc Remedial Investigation/Feasibility Study
TR TRONWEN TAL W ATE R ResoURCES 32 rEn TS Ts Astoria Area-Wide Petroleum Site

Astoria, Oregon
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Explanation

}\NQ Monitoring Well Location
N\\& and Designation

’Q/ N— Concentration in ug/L

<
\ Well Contains Product

- Estimated Lateral
Extent of LNAPL

"= Concentration Contour
\

*~ = Estimated Concentration
Contour

W2

/\( NN
@f\’\@\
WV
P
NP

B
\\\\&%0\3
Key Plan - AOC 4
é FIGURE 6-102
o 100 T GASOLINE RANGE HYDROCARBONS
P SNTITIOTS i in Tablo 6.1, ¢ IN GROUND WATER - August 2004 - AOC 4
EnviroLovic Resources Inc rFeoerﬁscit:%nﬁig&rg{lﬂz':ﬂzgz‘g:ﬁ:' Remedial Investigation/Feasibility Study
g : presented on this figure. Astoria Area-Wide Petroleum Site

m *WATER RESOURCES SCIENTISTS
Astoria, Oregon
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Key Plan - AOC 4

0} 100' 200

SCALE: 1" = 100’
EnviroLogic Resources, Inc.

—_— —?
ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

=

Notes:

Guide to analytical data flags
is in Table 6-1.

For locations with multiple analytical
results, the highest concentration is
presented on this figure.

Explanation

:56\& Monitoring Well Location
N\\&@@Q\) and Designation

Concentration in ug/L

Q
\_Well Contains Product

\ __ Estimated Lateral Extent
of LNAPL

\
== Concentration Contour

\\ . Estimated Concentration
Contour

FIGURE 6-103

DIESEL RANGE HYDROCARBONS
IN GROUND WATER - August 2004 - AOC 4
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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Explanation

Q\\\ Monitoring Well Location

/Q/ \\\@% and Designation
o W

\\dConcentration in ug/L

Well Contains Product
N __ Estimated Lateral
Extent of LNAPL

\,
%~ Concentration Contour

\\ . Estimated Concentration
Contour

N\ W
,\\\“\}% W
A \\®\ \
RN
N \ ' 0
Wy WV o?
W2 ‘ @/
TN sl
\\ gfl\)
N
AN
2 W
AP
BRI
M
s
BN
Key Plan- AOC 4
N
% FIGURE 6-104
L id = zo'tZS:t lytical data fl BENZENE
_— SinTable 6.1, IN GROUND WATER - August 2004 - AOC 4
SCALE: 1" =100 o . . . . L ey eye
EnviroLogic Resources. Inc rFec;rJggatt&nﬁi;vrllt:s;nctgtr;réleen?rr;?gzcizl Remedial Investigation/Feasibility Study
ENVIRONMENTAL * WATER RESOURCES SCII:,NTISTS. presen’ted on this figure. AStOl’ia Al'ea-Wide Petl'Olellm Site

Astoria, Oregon
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Explanation

‘L\\\“ Monitoring Well Location
/Q/\“@c;ﬁ? and Designation
N
<

\\Concentration in ug/L

Well Contains Product

\ __ Estimated Lateral
Extent of LNAPL

Key Plan - AOC 4

FIGURE 6-105

Notes:

P R

Guide to analytical data flags ETHYLBENZENE
is in Table 6-1. IN GROUND WATER - August 2004 - AOC 4
SCALE: 1" = 100' For locations with multiple analytical Remedial Investigation/Feasibility Study

results, the highest concentration is

EnviroLogic Resources, Inc presented on this figure. Astoria Area-Wide Petroleum Site

0} 100' 200

ENVIRONMENTAL *WATER RESOURCES SCIENTISTS Astoria, Oregon

‘v
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Explanation

@\N\\ Monitoring Well Location
/Q/N\®é)6 and Designation
1-

?\\Concentration in ug/L
Well Contains Product
\ __ Estimated Lateral
Extent of LNAPL

Key Plan - AOC 4

Notes:

S T—

FIGURE 6-106
Guide to analytical data flags

is in Table 6-1. TOLUENE
For locations with multiple analytical IN GROUND WATER - AllgllSt 2004 - AOC 4

SCALE: 1" =100’ results, the highest concentration is . . . o ene
. . presented on this figure. Remedial Investigation/Feasibility Study
EnviroLogic Resources, Inc.

0} 100' 200

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS Astoria Area-Wide Petroleum Site
‘ Astoria, Oregon
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Key Plan - AOC 4

0} 100' 200

SCALE: 1" = 100"
EnviroLogic Resources, Inc.

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

P e R e

Explanation

“*IL

2 W
?\\ Concentration in ug/L
Well Contains Product

AN __ Estimated Lateral Extent

M) Monitoring Well Location
and Designation

of LNAPL
\
e\g
T
\ \
,‘Z)Q\P\ 2)'3)\?\
W= ~ 2y We
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FIGURE 6-107
Notes: XYLENES

Guide to analytical data flags
is in Table 6-1.

For locations with multiple analytical
results, the highest concentration is
presented on this figure.

IN GROUND WATER - August 2004 - AOC 4
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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Explanation

Q/\\q\\ Monitoring Well Location
/Q/N\QX% and Designation
AQ-

?\\— Concentration in ug/L
Well Contains Product
AN __ Estimated Lateral Extent
of LNAPL

"~ Concentration Contour

\\ —. Estimated Concentration

Contour

D
WO
N
, G
@@ \\) /Q/
S
RS
WA

Ry
WD
Key Plan - AOC 4
N FIGURE 6-108
Notes:
o) 100 200" 2 Guide to analytical data flags 1, 2, 4 - TRIMETHYLBENZENE
'sin Table 6-1. _ _ IN GROUND WATER - August 2004 - AOC 4
SCALE: 1" = 100’ e the Moot canoentraton o Remedial Investigation/Feasibility Study
EnviroLogic Resources, Inc. presented on this figurs. Astoria Area-Wide Petroleum Site

ENVIRONMENTAL *WATER RESOURCES SCIENTISTS Astoria, Oregon
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Key Plan - AOC 4

0} 100' 200

SCALE: 1" = 100"
EnviroLogic Resources, Inc.

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS =

=

Notes:

Guide to analytical data flags
is in Table 6-1.

For locations with multiple analytical
results, the highest concentration is
presented on this figure.

Explanation

\N\\ Monitoring Well Location
JXN\\“';L and Designation
L

?Q Concentration in ug/L
Well Contains Product
\ __ Estimated Lateral Extent
of LNAPL

FIGURE 6-109

1,3,5- TRIMETHYLBENZENE
IN GROUND WATER - August 2004 - AOC 4
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon



6:\0900\992\101\Cad\10077.009\June2007\G992101_10077_009_GW_NAPH_2004Q3_07 13:04 09,/11/2007 SS

Explanation

'L\N\\ Monitoring Well Location
/Q/N\@,\’g and Designation
N

?\‘\_ Concentration in ug/L
Well Contains Product
AN __ Estimated Lateral Extent
of LNAPL

\
“-= Concentration Contour

\

~ .. Estimated Concentration
Contour

L\
LN

Key Plan - AOC 4

QAQ FIGURE 6-110
o 100° 200° 2 zzrzz:to analytical data flags NAPHTHALENE

is in Table 6-1. IN GROUND WATER - August 2004 - AOC 4
SCALE: 1" = 100' f;sru'ﬁscattazn;igggp;;ﬂg':ﬂzgﬂgtnicig' Remedial Investigation/Feasibility Study
EnviroLogic Resources, Inc. presented on ths figure. Astoria Area-Wide Petroleum Site

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS Astoria Oregon
b
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EXPLANATION

~if)—— —=— Ground-Water Elevation ——4\—— —=—Naphthalene Concentration —p¢— —=—TPH-Dx Concentration
—=—Benzene Concentration —=—1,2,4-Trimethlybenzene Concentration —=— TPH-Gx Concentration
100,000 -13.00
-12.00 @
S
10000 F11.00 @
O 2
o
-10.00 <
= °
o < 1,000 ;
5 o (9.00
ZZ o
- (U —
»
c = 800 W
o c 100+ -
O o o
Q -~
put (7.00 &
o =
o '
104 6.00 'g
]
(500
Q)
ND
1 4.00
8/17/2003 10/6/2003 11/25/2003 1/14/2004 3/4/2004 4/23/2004 6/12/2004 8/1/2004 9/20/2004
DATE
NOTES FIGURE 6-111
1. ND = Concentration of 1 ug/L is non-detectable. HYDROGRAPH & CONSTITUENT CONCENTRATION
LEVELS FOR MW-2(M)
EnviroLogic Resources, Inc. Remedial Investigation/Feasibility Study

TENVIRONMENTAL W Astoria Area-Wide Petroleum Site
Astoria, Oregon
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Thickness (ft)
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0.00
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2.001
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Product Thickness

\

-0.50

{ {
4/24/2002  2/18/2003  12/15/2003

EnviroLogic Resources, Inc.

ENVIRONMENTAL -

ATER RESOURCES SCIENTISTS=

w
10/10/2004
Date

{ { {
8/06/2005  6/02/2006  3/29/2007

FIGURE 6-112
PRODUCT THICKNESS

——MW-1(M)
MW-3(M)
—a— MW-4(M)
—=—MW-8(M)
—=—MW-9(M)
—=— MW-40(A)
—%—MW-37(A)
—o— MW-44(A)
MW-41(A)
—o— MW-42(A)
MW-50(A)

Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum
Astoria, Oregon

Site
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EXPLANATION

A’ A

4} MW-40 —=— Monitoring-Well Location & Designation

@ SvP-1 —=— Soil Vapor Monitoring Point Location &

Designation
CPT—-30

o —=———CPT/ROST Location and Designation

Y= . —= Estimated Lateral Extent of LNAPL Based Primarily Gasoline Hydro

on Monitoring Wells Observations and
September 2004 ROST Borings.

HEEC

‘ ‘ Cross-Section Lines

Primarily Degraded Diesel Hydrocarbon Mixtures.

carbon Mixtures.

Primarily Diesel Hydrocarbon Mixtures.
Primarily Oil Hydrocarbon Mixtures.

\
\ sow
: W49(A) 9 \
o W ) j:\
\
\; Pier 2 Surface Water Monument —— Pt % \
\
; \
\ MEAZPO(Mgb-13¢ )? \ \
\ R 0
\ \ MW-33(A) \
wE cPTad ‘ \
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FIGURE 6-113
ESTIMATED LATERAL EXTENT OF LNAPL FALL 2004
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site

Astoria, Oregon

SCALE: 1" = 120’
EnviroLogic Resources, Inc

—_— —?’
ENVIRONMENTAL * WATER RESOURCES SCIENTISTS
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SCALE: 1" = 50'
EXPLANATION
[1 CPT/ROST Flourescence
[ 1 Primarily Degraded Diesel Hydrocarbon Mixtrues.
1 Primarily Gasoline Hydrocarbon Mixtures.
] Primarily Diesel Hydrocarbon Mixtures.
FIGURE 6-114
CROSS SECTION A-A'
EnviroLogic Resources, Inc. CPT Borings
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Astoria Area-Wide Petroleum Site
Astoria, Oregon
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0 50' 100 EXPLANATION
E— [1 CPT/ROST Flourescence
SCALE: 1" =50
[ ] Primarily Degraded Diesel Hydrocarbon Mixtrues.
1 Primarily Gasoline Hydrocarbon Mixtures.
] Primarily Diesel Hydrocarbon Mixtures.
[ 1 Primarily Oil Hydrocarbon Mixtures.

FIGURE 6-115

CROSS SECTION B-B'
EnviroLogic Resources, Inc. CPT Borings

Ue \WUUU \UUL \1UT \UUU \TUL /7 LUUT \UUHTAU T \UD UL U

' Astoria Area-Wide Petroleum Site
Astoria, Oregon
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Pier 3

80' 160'

N e —

SCALE: 1" = 80'

EnviroLogic Resources, Inc.

ENVIRONMENTAL -

WATER RESOURCES SC]ENTISTS:

SW-105@ \ \\
\ Pier 2

\

\

\ Slip 1 _

Slip 2 Pier 1
@
SD-104
SW-104
SD-103 @
Absorbent Boom SD-701 8-102
\ N\ 02
SD 1‘00
SW-100_2SD-760(A)
<
_PORT OFFICE BLDG ]
‘ X
I | I Il —
FIGURE 6-116

EXPLANATION
SD-103 @ Surface Sediment Sample SLIP 2 SAMPLING STATIONS
SW-105@ Water Column Sample Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site
Astoria, Oregon
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CH4-08

CH4-07 [y

CH4-01[X

D

EXPLANATION

X CH4-11 Methane Monitoring Locations
@®SSP-7  Existing Sub-Slab Probe Location

@SVP—O4 Soil Vapor Sample Location

CH4-09 _ CH4-10
X X
X D svp-04

SvpP-02® SSR-5 @ 1 1X[CH4-18

CH4-02g

® S
CH4-03Xl|SSP-1

SvP-01h

CH4-04 X
CH4-15
CH4-17

CH4-05™

o 60" 120"
SCALE: 1" =60'
EnviroLogic Resources, Inc.

—_— —?
ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

@ssp7 oor4

SP-2 ()

OS5 0 ssP-3 X CH4-11

CH4-19
POsvr-03

CH4-16 [x CH4-12

X
CH4-06

CH4-13
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FIGURE 6-117

SOIL GAS AND METHANE SAMPLING LOCATIONS
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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SO_DRO_LE3FT_|
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EnviroLogic Resources Inc.

Key Plan - AOC 5

0} 60' 120
SCALE: 1" =60'

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

Explanation

\,5@ @ Soil Boring Location and

%%5\(2’60 Designation
Notes: c . . "
Guide to analytical data flags oncentration in mg/kg
is in Table 6-1. Not Analyzed
For locations with multiple analytical © 0-1,000
results, the highest concentration is
presented on this figure.

%
'\'5\?\ °
P

DIESEL RANGE HYDROCARBONS IN SOIL
3 FEET AND LESS - AOC 5
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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O

AN
R e

Al
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RN A0
S 0 %%1@6\)

4 160

Key Plan - AOC 5

0} 60' 120
SCALE: 1" =60'

EnviroLogic Resources, Inc.

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

Notes:

Guide to analytical data flags
is in Table 6-1.

For locations with multiple analytical
results, the highest concentration is
presented on this figure.

Explanation

,5\9\ @ Soil Boring Location

%%f\;@) and Designation
Concentration in mg/kg
Not Analyzed
® 0-1,000

= =

'\'5\?\ °
P

FIGURE 6-119

DEISEL RANGE HYDROCARBONS IN SOIL
GREATER THAN 3 FEET - AOC 5
Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon



Explanation

,5\9\ @ Soil Boring Location

N and Designation
P 60\) g
Notes: ) ]
Guide to analytical data flags Concentration in mg/kg
is in Table 6-1. Not Analyzed
For locations with multiple analytical ® 0-10,000

results, the highest concentration is
presented on this figure.

2.
=,
_— =

'\'5\?\ °
o 60\)
. Key Plan - AOC 5
FIGURE 6-120
E g 60 120 RESIDUAL RANGE OIL HYDROCARBONS IN SOIL
e —— 3 FEET AND LESS - A0C 5
3 SCALE: 1" = 60 Remedial Investigation/Feasibility Study

Astoria Area-Wide Petroleum Site

« EnviroLogic Resources, Inc. )
Astoria, Oregon

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS
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Explanation

o @ Soil Boring Location

5%’126\) and Designation
Concentration in mg/kg
Not Analyzed
® 0-10,000
@ %
5%’1&?50 2
t\’\\ \Q\
%@1,\7:\ %%,’\220
@)
«5%:\2@’\\)
5%“\0\?\
'\'5\?\ ®
%%:\60\)
Key Plan - AOC 5 Notes:
Guide to analytical data flags
is in Table 6-1.
For locations with multiple analytical
results, the highest concentration is
presented on this figure.
FIGURE 6-121
o 50 120 RESIDUAL RANGE OIL HYDROCARBONS IN SOIL
L GREATER THAN 3 FEET - AOC 5
SCALE: 1" =60 Remedial Investigation/Feasibility Study
EnviroLogiC Resources’ Inc. AStOI‘ia Al‘ea-Wide Petroleum Site

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

Astoria, Oregon
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EnviroLogic Resources, Inc.

SSP-03 (Test 2) Pressure Differential
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FIGURE 7-1
DIFFERENTIAL PRESSURE

ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
Astoria, Oregon
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EXPLANATION

R-1 Residential - Low Density A- Aquatic - Conservation

3

R-3 Residential - High Density =4  Aquatic- Natural A-1
1
2

ge 10 West
ge 9 West

c-z Commerical - Tourist s A'ZA
c-3 Commerical - General s-
I

A-1 Aquatic - Development N Misc. - Institutional
A-z Aquatic - Two Development

Shoreland - Marine Industrial

Ran
\
Ran

Shoreland - General Develioment

S-2

Astoria Oil Services

Former Delphia Bulk Plant
AN
Former Shell Oil Bulk Plant

Former Steelworks c-3
Niémi Oil Cardlock
Former Furniture Manufacturing ~ c-3
Port Offices
Former Harris/Van West
Former Val's Texaco
Former Mobil/Niemi Oil Bulk Plant
N
Qwest
A_3 Youngs Bay Texaco

Former [Chevron/McCall Oil Bulk Plant

Reference:

Zoning information was provided
by the City of Astoria, Community
Development Department. Zoning
Information current as of March
2007, May 2005 update on 1992

base map. A-4

FIGURE 9-1
0 300 600 ZONING DESIGNATIONS WITHIN
. ——— REGIONAL STUDY AREA

Remedial Investigation/Feasibility Study
Astoria Area-Wide Petroleum Site
R-1 Astoria, Oregon

EnviroLogic Resources, Inc.

—_— —?
ENVIRONMENTAL * WATER RESOURCES SCIENTISTS

SCALE: 1" = 300' /@i
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: - : Industrial Excavation Urban T
Primary ;;'I“e‘:?e Secondary "';':I::":{jf Tertiary PF;:::::;:TI Expasure Worker Worker Hasident: " ecredtlonist
':: : — i Fe i b3 .'I H i .'I H
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[ ] Areas where vapor intrusion to
buildings is not applicable.

[ Areas where the depth to water is
greater than 15 feet.

[ ] Areas where urban residential
scenarios may be applicable.
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2. Conditions shown as observed at approximate tidal height of +2.5' Columbia River Datum (CRD).

Mg% 1. Base map prepared from AutoCAD file provided by EnviroLogic Resources, Inc., dated 5/02.
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