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TABLE E-1 - Summary of Water Level Measurements and Groundwater Elevations

Remedial Investigation
Northwest Natural - Gasco Facility

Portland, Oregon

Project No, 2708

Elevation of Top of Casing

Date of - .- Elevation of Top of Casing River
Elevation : : . (feet msh)* . . : Benchmark
Survey. MW-1-22 MW-2-32 MW-3-26 MW-3-56 | “MW-4-35 MW-4.57 MW-5-32 | MW-6-32 MW-6-61 MW-8-29 MW-8-56 MW-9-29 MW-10-25 MW-10-61 MW.11.32 | MW-12-36 | MW-13-30 MW-13-61 (feet msh*
7-Dec-95 34.75 (;‘4.46 34.11 34.07 3454 34.53 27.83 35.51 34.50 39.09 39.13 37.65 39.22 39.33 38.39 38.69 34.86 34.78 32.12
Measured Water Level
Date .~ ' Measured Water Level - -River -
Measured D . v : o - (feet btc) . : : . * Level
MW-1-22 | MW-2-32 | MW-3-26 MW-3-56 | MW-4-35 | “MW-4-57 MW-5-32 MW-6-32 |  MW-6-61 MW-829 | MW-8-56 | MW-929 | MW-10-25 | ‘MW-10-61 | MW-11-32 | MW-12-36 | MW-13-30 | MW-13-61 | (feet bbm)**
5-Dec-95 14.15 15.23 15.58 15.79 16.12 16.39 9.46 16.71 15.77 19.75 20.61 6.20 14.98 13.42 12.69 9.87 - - -
5-Jan-96 14.47 20.04 19.47 21.85 22.47 22.38 15.57 14.84 21.58 15.01 26.74 7.33 15.20 16.32 12.19 10.82 - - -
12-Feb-96 7.74 8.61 8.52 8.63 9.09 9.10 241 9.55 8.97 16.99 13.56 3.32 11.11 8.92 8.95 5.27 - - -
18-Mar-96 12.44 18.03 17.87 19.66 20.24 20.21 13.37 12.10 18.39 15.22 24.54 6.13 11.95 14.47 9.42 9.01 - - -
16-Apr-96 13.65 18.83 18.13 19.47 20.26 20.07 13.36 13.42 19.51 15.58 24.44 6.93 12.63 15.07 10.12 9.69 - - -
10-May-96 13.75 19.47 18.98 22.01 22.58 22.60 15.78 13.30 21.55 15.77 26.93 6.94 12.98 15.90 . 10.40 10.24 - - -
17-Jun-96 13.88 17.40 17.40 18.21 18.61 18.73 11.96 13.40 18.13 16.00 23.15 5.03 13.51 13.96 10.90 9.98 - - -
16-Jul-96 15.51 20.71 20.07 24.41 24.30 24.93 17.91 14.60 23.55 17.26 29.05 6.65 15.90 17.21 11.93 12.43 - - -
21-Aug-96 16.51 21.80 22.24 26.99 26.77 27.51 20.46 16.17 26.27 19.18 31.93 8.47 16.58 19.43 13.40 14.53 - - -
17-Sep-96 17.06 22.06 20.61 28.02 27.15 28.53 21.27 16.94 26.81 20.13 32.63 7.52 16.80 19.30 14.02 14.86 - - -
30-Sep-96 17.17 292.24 23.32 27.04 27.46 27.61 20.68 17.08 27.01 20.19 32.45 8.70 16.89 19.84 14.26 14.97 - - -
15-Nov-96 16.38 22.02 20.76 ;6.48 26.85 27.00 19.84 17.00 25.71 20.63 31.37 6.61 16.42 18.38 14.20 13.85 - - -
24-Feb-97 12.41 18.71 18.61 20.48 20.82 21.02 14.17 12.83 19.79 18.43 25.33 4.35 14.85 14.33 11.18 9.71 - - -
10-Jun-97 12.89 14.23 13.80 14.20 14.70 14.56 7.97 13.81 14.61 18.56 19.25 484 16.01 12.20 12.50 8.49 - - -
26-Aug-97 15.38 21.70 22.61 26.10 26.56 25.84 19.63 18.53 25.58 20.31 31.13 11.71 17.10 20.16 14.30 14.13 - - -
25-Nov-97 14.42 21.50 18.25 24.64 25.14 24.80 18.23 16.29 24.33 20.85 29.85 7.85 16.36 17.89 13.88 11.79 - - -
19-Dec-97 - - - 22.75 - 23.28 - - 22.62 - 27.90 - - 16.90 - - - 23.711 )
16-Feb-98 12.60 20.13 18.65 23.55 23.25 24.10 17.09 14.29 - 20.05 28.50 5.33 15.60 15.89 12.02 9.72 14.73 23.98 2191
1-Jun-98 14.49 16.97 16.61 16.51 16.90 17.00 10.33 15.75 - 20.05 21.63 7.25 14.63 14.36 12.85 9.83 15.69 17.11 14.57
NOTE: * = City of Portland Datum #*Willamette River, Portland Harbor Stage, obtained from National Weather Service and adjusted to feet msl - City of Portland datum: December 1995 to December 1997. Post December 1997 River Stage data

bbm = below bench mark measured directly from surveyed bench mark located on north end of PNO Dock.

bte = below top of casing

msl = mean sea level

Hahn and Associates, Inc.

Updated: 9/21/98 RBE
Page 1 of 2
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TABLE E-1 - Summary of Water Level Measurements and Groundwater Elevations

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon

Groundwater Elevation

Project No. 2708

Date Groundwater Elevation River
Measured : . -(feet msh* : : - Stage
MW-1-22 MW-2-32 MW-3-26 MW-3-56 MW-4-35 MW-4-57 MW-5-32 MW-6-32 MW-6-61 | .MW-8-29 MW.-8-56 MW-9-29 MW-10-25 MW-10-61 MW-11-32 MW-12-36 MW-13-30 MW-13-61 (feet msh*
5-Dec-95 20.60 19.23 18.53 18.28 18.42 18.14 18.37 18.80 18.73 19.34 18.52 31.45 24.24 25.91 | 25.70 29.32 - - 18.9
5-Jan-96 20.28 14.42 14.64 12.22 12.07 12.15 12.26 20.67 12,92 20.08 12.39 30.32 24.02 23.01 26.20 27.87 - - 12.4
12-Feb-96 27.01 25.85 25.59 25.44 25.45 25.43 25.42 25.96 25.53 22.10 2557 34.33 28.11 30.41 29.44 33.42 - - 26.4
18-Mar-96 22.31 16.43 16.24 14.41 14.30 14.32 14.46 23.41 15.11 23.87 14.59 31.52 27.27 24.86 28.97 29.68 - - 14.4
16-Apr-96 21.10 15.63 15.98 14.60 14.28 14.46 14.47 22.09 14.99 23.51 14.69 30.72 26.59 24.26 28.27 29.00 - - 14.5
10-May-96 21.00 14.99 15.13 12.06 11.96 11.93 12.05 22,21 12.95 23.32 12.20 30.71 26.24 23.43 27.99 28.45 - - 11.6
17-Jun-96 20.87 17.06 16.71 15.86 15.93 15.80 1587 22.11 16.37 23.08 15.98 32.62 25.71 25.37 27.49 28.71 - - 15.7
16-Jul-96 19.24 13.75 14.04 9.66 10.24 9.60 9.92 20.91 10.95 21.83 10.08 31.00 23.32 22.12 26.46 26.26 - - -
21-Aug-96 18.24 12.66 11.87 7.08 .77 7.02 7.37 19.34 8.23 19.91 7.20 29.18 22.64 19.90 . 24.99 24.16 - - 6.6
17-Sep-96 17.69 12.40 13.50 6.05 7.39 6.00 6.56 18.57 7.69 18.96 6.50 30.13 22.42 20.03 24.37 23.83 - - 5.8
30-Sep-96 17.58 12.22 10.79 7.03 7.08 6.92 715 18.43 7.49 18.90 6.68 28.95 22.33 19.49 24.13 23.72 - - 5.4
15-Nov-96 18.37 12.44 13.35 7.59 7.69 7.53 7.99 18.51 8.789 18.46 7.76 31.04 22.80 20.95 24.19 24.84 - - 7.2
24-Feb-97 22.34 15.75 15.50 13.59 13.72 13.51 13.66 22.68 14.71 20.66 13.80 33.30 24.37 25.00 27.21 28.98 - - 13.6
10-Jun-97 21.86 20.23 20.31 - 19.87 19.84 19.97 19.86 21.70 19.89 20.53 19.88 32.81 23.21 27.13 25.89 30.20 - - 19.8
26-Aug-97 19.37 12.76 11.50 7.97 7.98 8.69 8.20 16.98 8.92 18.78 8.00 25.94 22,12 19.17 24.09 24.56 - - 7.9
25-Nov-97 20.33 12.96 14.86 9.43 9.40 9.73 9.60 19.22 10.17 18.24 9.28 29.80 22.86 21.44 24.51 26.90 - - 8.72
19-Dec-97 - - - 11.32 - 11.25 - - 11.88 - 11.23 - - 22.43 - - - 11.07 -
16-Feb-98 22.15 14.33 15.46 10.52 11.29 10.43 10.74 21.22 - 19.04 10.63 32.32 23.62 23.44 - 26.37 28.97 20.13 10.80 10.21
1-Jun-98 20.26 17.49 17.50 17.56 17.64 17.53 17.50 19.76 - 19.04 17.50 30.40 24.59 24.97 25.564 28.86 19.17 17.67 17.55
NOTE: * = City of Portland Datum **Willamette River, Portland Harbor Stage, obtained from National Weather Serviee and adjusted to feet msi - City of Portland datum: December 1995 to December 1997. Post December 1997 River Stage data

msl = mean sea level

Updated: 9/21/98 RBE
File: 2708 GW Elevations

measured directly from surveyed bench mark located on north end of PNO Dock.

Hahn and Associates, Inc.
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Groundwater Elevation Maps
Surficial Fill Water Bearing Zone

HAHN AND ASSOCIATES, INC.
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Groundwater Elevation Hydrographs

HAHN AND ASSQCIATES, INC.
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APPENDIX F

Residual Product Maps

HAHN AND ASSOCIATES, INC.



e o ae

e

B

Figure

AN F-1

N

G 150 . 300
Approximate Scale in Feet
5
-
(e LEGEND I )
-
o
—  Site Boundary =
Existing Structure or g‘
L__| Feature =
------ Railroad Tracks .8 _..:.\:
-] =1
5]
i =3
122 Soil Boring a g ; 2
¢ Shallow Monitoring Well 8 =8 =
(22 - 36 feet bge) . | 2525
= |§02Lg
_@, Intermediate Monitoring Q g 2 é @)
B h Well (56 - 61 feet bes) w o EE g
g8 |=5&¢
.*. Abandoned Monitoring " BR -§
B-33 Well S KL E 5
[+ , & Ehaom
3 Depth interval of 23
observed residual oil tar z é _g ﬁ
<\ o soil (feet bzs) = 3
T\ 5 S
E No residual oil tar [} =
identified within boring )
]
_py
3 0f Isecontour indicating (@]
B-35 -~ "~ depth to top of residual oil —
s tar in soil, feet bas g
5 . {Contour interval = § feet)
) JENIE:

B-1

2
(3
e %
MW-11 %
K5
E N Y
%

D B-28

Nies29] 15
Bty »
2l 3 Y
[ﬁ'ﬂ-z&s’ g0 — | &)
16 R A E B8
Z&
- 2] | S
7} | 28
B | 855
= | 222
G-2 G-1 s 20
D B-25 o o S285
[57277] B - Q T
E _ = N >~ e~ = . Q 2 S o
TE R N ey S T % z m% 3
: E49n
B1 B-15 — 255
D > 3 D . -.\A‘:\ g % n E
T 24 ‘.:.- 3
T 5-2 [+
: ® Ezg
[10-11.5] -
O ; : SR
Estimated Edge of Residual Oil Tar in Soil Ej
® MW-9 MW-12
0 & ! |
] . N September 1998

Project #2708
VAN v,

NW St. Helens Road




4--»._...

L

LNG Containment Basin

AN

N\
0 150 300
Approximate Seale in Feet
N
(mﬁm
Site Boundary
Existing Structure or
D Feature
------- Railroad Tracks
& Soil Boring
Shallow Menitoring Well
(22 - 36 feet bgs)

_¢ Intermediate Monitoring
Well (56 - 61 feet bgs)

#. Abandoned Monitoring Welt
Thickness of ebserved

[25]  residual oil tar in soil
(feet)

5.0

e

B No residunatl oil identified

within boring

Isocontour indicating
estimated thickness of

residual oil tar in soil, in feet
{Contour Interval = § feet)

Area of residual oil tar in seil

S/

NW 8t. Helens Road

Thickness and Isopach Map

il:

Remedial Investigation
Northwest Natural « Gasco Facility
7540 NW St. Helens Road
Portland, Oregon

Residual Oil Tar/ DNAPL in So

434 NW SIXTH AVENUE, SUITE 203
PORTLAND, OREGON 97209
503/796-0717

- HAHN & ASSOCIATES, INC.
ENVIRONMENTAL MANAGEMENT

September 1998

Project #2708

\ A




PRIV,

iy
. -

RO

B-14

Estimated Edge of Residual Tar Contamination in Soil

MW.5
B-31 -¢-

e

LNG Containment Basin

Fommaer dettiing Pead

B-35
@

EEm)

O 0 0000

0000 00
0000 O () ©
00000

— —t
G2 G-1
® ® D
B-25
e O

i

AN

"N

150

Approximate Scale in Feet

300

—

LEGEND

Site Boundary

1}

.

Existing Structure or
Feature

Railroad Tracks
Soil Boring

Shallew Monitoring Well
(22 - 36 feet bgs)

Intermediate Monitoring
Weil (56 - 61 feat bgs)

Abandoned Monitoring
Well

Depth intervai of
chserved tar in soil
(feet bgs)

No tar identified within
boring

Isocontour indicating

~ 5 "~ depth to top of tar in seil

in feet bgs
(Contour interval = § feet)

J

MW-12

B-21 B-22 e, iti

..... _e:---_-----—.__‘-_-.----_.-___-e-.-_----______

S S SO

NW St. Helens Road

Figure

F-3

-

<]

2

s | £

O <

€ | g%
B '4'5'899*::
e 5228
B |gose
Q 3858
+ Be=im™,
S |85s8
B |E52s
[ 'uzz'ﬂ
A 3258
. 0 =
= |85
=} S
= 5

£ Z

St

[~

>

HAHN & ASSOCIATES, INC.

ENVIRONMENTAL MANAGEMENT
-434 NW SIXTH AVENUE, SUITE 203
PORTLAND, OREGON 97209
503/796-0717

February 1998

. Y,

Project #2708




AN F-4

N,

~N

0 150 300

e w——

Approximate Scale in Feet

Site Boundary

D Existing Structure or Feature

Isocontour line indicating
50 ft  thickness of tar in soil,
~in feet
{Contour Iaterval = 10 feet)

%
=
------ Railroad Tracks =
S 2
River Elevation Datum, ® Soil Baring g‘ =
Surveyed January 1998 2 a é 'g
\ Shallow Monitoring Well € k=l o '§
'¢‘ (22 - 36 feet bgs) - g8 g
T | 28586
¢ Intermediate Monitering Well g k] o2¢
{56 - 61 feet bga) @ 2L E0O
2 |SEsd
.¢, Abandoned Monitoring Well .g — 36§
W -
Thickness of observed tar in r3] < Z E g
@ soil (feet) :a <] "?'; Py -
B o|2E3
No tar identified within = :E =
=1
[} boring 5 2
115]
=
=
3
-]
H

Area of tar in soil
./
LNG Containment Basin %
%
A(%’ .
% <
< E s
Z 8
— 1 & |222
G2 G1 ZEOn
2 o . < | 2885
B2 D &) Ezgo_
] O e S | 2888
B-17 B-20 .-“-“‘-‘ ‘k‘ m 2 E 5 %
A e 3 O § as o < | 252
E E m— ; O @ Q gl 'Y %, - §§§
- o ! E| g 23
B-19 | N
1 OO Q000 00 O
8 |cooo OOOOOOS [ ]
E‘i D MW-9 B;-B OOO O O O O MW-12 ‘ e
< 0 OO000 - , :
E B.21 o R o\ February 1998
Project #2708

NW St. Helens Road
J L /




APPENDIX G
Soil Quality Data
Summary Figures

Summary Fables

HAHN AND ASSOCIATES, INC.



e

Figure
N G" 1
NG
0 156 300
— ——
Approximate Scale in Feet
(" LEGEND )
Site Boundary

D Existing Structure or Feature

B-32

------ Railread Tracks
Seil Boring

Shallow-Zone Menitoring Welt
(22 - 36 feet bgs)

Well (56 - 61 feet bgs)

Decommissioned Monitoring
Weil

@
$ Intermediate-Zone Monitoring

B-33

Portland, Oregon

Remedial Investigation
Northwest Natural - Gasco Facility
7900 NW St, Helens Road

B-38

Monitoﬁng Well and Soil Boring Location Map

B-34
2
MW-11
B-26
LNG Containment Basin ®
B-27
®

2
E(m
Z S
’_J % | ZES
=
] g | gas
G2 ___ G1 : s E%OS
® pgs @ D O Ez%‘oj
e 0w
B-16 B-17 B-20 o T % g E% 2
B-13 B-15 - @ : - Zaa
® s (2D O 335 ] [ b g 8%%
I O ] ® A
= 3
. B.19 g K <

-] . 3
4 00000
o o nnleitniptuletutniui Bowmmom e September 1898
- l """""" 'e:"""""""'""":ﬁ:”""— i
Project #2708
NW St. Helens Road

VAN -/




i ramercming

gy,

h

\N

~.
) 150 300
B-31 Approximate Scale in Feet
& © 12@02
R % @0z Gorens
& men | | Sped — \
MW-4 . > LEGEND
ND @28 ]
’ Site Boundary
105002 Existing Structure or
3,261 @255 B-32 [T Feature
B-29 026 @57 ®
------- Railroad Tracks
River Elevation Datum, Zﬁ 55T 61 @02 #
Surveyed Jan 1998 - 28,772@ 115" . s
a4 uary \* 58,802 @355 21961 @465 @  SollBoring
wiew 12€585 Shallow Monitoring Well
MW-3 ¥ (22 - 36 feet bgs)
PN 10 @31
GT4 . ¢'¢\ ND @38
GT-3 ND @535 B-30 _e Intermediate Menitoring
D 0 Well (56 - 61 feet bgs)
q 04:51@?;[3205’ ) 95 @0.2' -8 Decommissiened
358 @10 ND@3¢ 19,438 @ 10 6766 @115 | neh- B-33 S 3 Monitoring Well
. 435 @305 853 @28.5' _
GT-1} 0.24 @18 PP 281 ©0.2 - )
046 @ 34 81 @44’ ! _ ?‘otal PAH concentration
0.64 @55' 955 @ 0:2 E5 @40.2] in ppm at depth below
4.3@3.0° :ssg 534 . ground surface in feet
GT-2 4
6.2@110; \ 5.7 @69 ND  Not detected )
ND@20.5'
0.08@3.5 ND@33.5
ND@15.5 B-35
ND»33' Py
39 @02 | °
41,602 @22 |
56 @0.2 —_—~ 93@29
1,280 @10.5' B-10
5@21.0' ® i
] ND@175 91 @02
MW-13 13,499 @ 115" .¢. B.og
}g’ B-26 106 @0F ®
Nr?ng 60 LNG Containment Basin 9? 5o 17-;’@@4‘;9; 135 @0.2
10° 3 @0. - : 612 @15
: NDe13.5 15,530 @20.5' il 2.3@24
5;-33 géls'{ 10@ 18 1.1@395 <]
p46@13" ND@24.5° 1243 @23
: MW-6 0.058@28" 125 @28'
ND@3Y 122 @355
'¢'¢' ND@5T
ND @25
20614 @ 30°
18@385 |
0.06 @43
B-5 waet G2
= | oeess |
TeE@ 155 B-11 076 @28
::]
973 @125
1.1 @23 B-16 B-17
B-13 B-15 @ @
D o -] 591@3
1,814 @165
29,387 ®10.5' 638 @21' ’ .
0 ND @24
TB1 | A
933 @0.2° 0000 8 8 O
408 @6.5" D O O
80 @18
o MW-9 o 000
[NOEE0 ]
: ND @24.5'
[21 @0.2 B-21 116 @07
s6@22
RIS SRR 24 4 ND @265 [------=-------

NW St. Helens Road

Figure

G-2

5!,

=]

il s

o 3

a |82,

I Swwo
oo Ep

2 |so8e
q;'@o

] 5=

= g8 g

8 |=345

a |5523

£ |52E%
ERaf

8 1598

8 mES

= s

[=A B

a [=]

g z

4]

p—

ot

&

wn

434 NW SIXTH AVENUE, SUITE 203

HAHN & ASSOCIATES, INC.
ENVIRONMENTAL MANAGEMENT

PORTLAND, OREGON 97209
503/796-0717

September 1998

Project #2708

.

J




™~ 7 ™
Figure
\N\ G 3
6 150 300
B-31 Approximate Scale in Feet
@
. qe%
G ND@oz
e ND @21
¥ T ~
MW-4 LEGEND
'¢'¢' Site Boundary
o
-W Existing Structure or
B-32 D Feature g
B-29 @ . [ S
River Elevation Datum & oesss] 0 | 77 Railroad Tracks £ =
Surveyed January 199§ @  Seil Boring o a é b
-0 2
\ Shallow Monitoring Well o = 8 é =1
MW-3 ‘$‘ (22 - 36 feet bgs) = & 225
GT4 7 T3 w ! . 50 % 5
B-30 _e Intermediate Monitoring = 2 o <
@ B9 Well (56 - 61 feet bgs) = a8 o
ND @125 it " Decommissioned R
ND @3¢ nens| - B33 @ doitoring Wol = |32E%
Eqoh
@ 5 Benzene concentration in é é’ g §
i =) P5@0.2] ppm at depth below =
I/ ND @3.0 0.72@ 54 greund suxface in feet g‘ + =
cr2 |ND@IOE g S
ND@ 16.0° Not Detected v
le |Npezos J =
ND®@35 ND@355 3
0.027 @ 15.5 w
ND @33’ B-35
T 2]
The—— o B0 334
- ® MW-11
. MW-13 & B.2s
o - o ®
ND@6.0 LNG Containment Basin i : ND@0.2
ND@10 B-27 55018
ND@13.5 ® 1.0@24
ND@ 18’ 110@23 :
Mwe |0089@245 22 @28 &
ND @ 31 oo
W ND @57 Z
- I B
— g | £E8
IND@38.5" H | 855
S B4
G2 2RO
® 52 5 | 2288
43 @28 - =1
B-11 =) 8 . = g @
B-16 B-17 B-20 TN n | &8 45
BS (%) ® @i Yam < | 255
° @21 & ! B-24 2 < |8 E &
— ] 150265 @ S
OND@34.5 E 3
B-18 . \ . s
o 06 00 080050 O
5202) OO OO 0o O
41@6.5 O O :
B-14 '
® B;a O O O O o MW-12
moeE| 00000 _¢_
B-22
Bgl e tmmmemmemmeeeemmanmmmmsemee=  |IND @ 22 September 1998
L e ey e [ ]
Project #2708

NW St Helens Road

\.

_/




g

P——

N )
Figure
N\
0 150 300
Approximate Scale in Feet
€S @
%
4
> (LEQESD. )
)
Site Boundary o
Existing Structure or 5
B-32 E] Feature 5}
[:-] . S
------- Railroad Tracks L~ =
3.02@115 " 8 g
@  Soil Boring g g = -]
Shallow Monitoring Well B, B 2 g
'¢' (22 - 36 foet bgs) 2 .gyg g &
Fe
&  Intamedate Monioring = g2 &
Well (56 - 61 feet bgs) 8 |EE g
. 3 |s20§
Decommissioned [ = M
#’ Monitoring Well éi TA E 8
ERS ™
. Total cyanide b &-’ § 8
ND@3 @5 @0.2] ¢ tration in ppm at .E = g’
0.164 @ 10.5 depth below ground v i
GT-2 ND @ 16 surface in feet 2 2
ND @ 20.5° |
@ ND @ 36.5' Not Detected &
ND@3.5 / —
0.027 @ 15.5 s
ND @33’ B-35 145]
— 2]
TTe~————— B0
0.427@07 o
50.7@ 10.5' |B-1 B3 L]
107@2r | g e
MW-1 7.44@ 165 |
* 3.07@ 22.5' LNG Containment Basin
0.25@0.2
ND@3.5 .
0.88@ 235 >
~ o™
Z 58
o = jaf=z]
wn | 28
el -
‘- 2 |28
B-5 @ r:- : 5 2O
“ B-2 @ B-25 ) D \ 3] = 25
® [267@155 ) B-11 @ JEEe
® . \ o Oo®
%.O B-16 B-17 B-20 3 g Eg 3
S B-13 B-15 @ @ (]
% - . . D o — 3 [§2E
0 ¥
% — O - o EEC
% 2 )
3 ] = B19 ; ‘ B
: ° 12880 ~880050 0| |
B-14 l:, B-18
@ MW-9 -
-]
P ND @12’
September-1958]
....... 1
______________________________________________________________________ 'f-'-;—:-:-:-':::::_:::::::_‘_‘"""""‘"‘"""""“‘""""' e e o e e e e e e e m e ————-
Project #2708
NW St. Helens Road
VA W,




,.,,_.......

TABLE G-1 - Summary of Analytical Results for Soil Samples
TPH, BTEX, Total PAHs, Total Phenols, Cyanide, and Lead
Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon

Project No. 2708

Soil | = Sample .| Chainof | “Sample | Depth | . " - Field Observation: " * »* Analytical Results .-~
Boring . | ' Number' . | Custody | Date |-(feetbgs)| . . ' : SR DR PR mgkg (ppm) -~ -
Number ~ | Number SR R ) EPA Method 327OSIM i EPA Method 8020
N bl | sheen | ONTar | Tar | iR il "Car;"gglg:??i‘?i ‘Total PAHs. | ‘Benzene. | Toluene | P "} “ylones | Total BTEX | Total Phenols |
B-01 950921-B1-01 | 2708-S009 | 21-Sep-95 0.2 717 13.358|ND>0.3 ND>0.3 ND>0.3 ND»0.3 ND
950921-B1-02 | 2708-S009| 21-Sep-95 | 0.2 (dup) 26.14 55.96
950921-B1-05 | 2708-S009 | 21-Sep-95 10.5 X X 336.7 1,279.7
950921-B1-06 | 2708-3009 | 21-Sep-95 12.6
950921-B1-09 | 2708-S009 | 21-Sep-95 21.0 0.926 5.026 4.07
B-02 950927-B2-05 | 2708-S016 | 27-Sep-95 16.0 X 4.51 15.
-950927-B2-07 | 2708-S016 | 27-Sep-95 20.5
B-03 950921-B3-05 | 2708-8007 | 21-Sep-95 105 X 120. 23.04 49.04 |ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND 744 22.
950921-B3-07 | 2708-S007 | 21-Sep-95 15.0 5.9 |[ND ND
950921-B3-10 | 2708-S007 | 21-Sep-95 225 3.07
B-04 850921-B4-05 { 2708-S008 | 21-Sep-95 16.5 0.277
B-05 950928-B5-05 | 2708-S021 | 28-Sep-95 15.5 780. 0.94 3.64 2.67
B-06 950927-B6-02 | 2708-5016] 27-Sep-95 8.0 X X 810, 4,413. 12,486.8
950927-B6-03 | 2708-S016 | 27-Sep-95 15.5 54. 40.2 86.45
B-07 950927-B7-05 | 2708-S017 | 27-Sep-95 17.0 ND ND
B-08 950918-B8-04 { 2708-5001} 18-Sep-95 10.0 X 54. 185, 338.49
950918-B8-05 | 2708-S001 | 18-Sep-95 12.5 15.
950918-B8-06 | 2708-S001| 18-Sep-95 | 12.5 (dup) 18.
950918-B8-08 | 2708-5001| 18-Sep-95|  18.0 ND 0.243 “
B-09 950918-B9-02 | 2708-3002 | 18-Sep-95 10.0 X X 1,200, 25. 2,421.5 19,437.56 104. 44.2 78.2 102.6 329.
950918-B9-08 | 2708-S002 | 18-Sep-95 28.0 X 270. 1,600.
950918-B9-09 | 2708-S002} 18-Sep-95 30.5 X 9.48 43.54
950918-B9-10 | 2708-S002 | 18-Sep-95 34.0 ND 0.464
B-10 950925-B10-04 | 2708-S013 | 25-Sep-95 175 ND ND ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND>0.5 2.
B-11 950928-B11-01 | 2708-S019 | 28-Sep-95 0.2 1,600.
950928-B11-06 | 2708-S020 | 28-8ep-95 125 X 1,700. 3.26 972.87 [ND>0.3 ND>0.3 3.4 3 6.4
950928-B11-09 | 2708-3020 | 28-Sep-95 23.0 ND 1.051
B-13 951006-B13-03 | 2708-5035{ 6-Oct-95 10.5 X X 1,000, 2,700, 3,915.9 29,386.9 28. ND>20 110. 22. 160. ND ND>0.1 1.8
951006-B13-07 | 2708-S035{ 6-Oct-95 18.5 ND ND
951006-B13-10 | 2708-S036{ 6-Oct-95 24.0 ND>10 ND>5 ND ND
B-14 950928-B14-01 | 2708-S019{ 28-Sep-95 0.2
950928-B14-02 | 2708-3019 | 28-Sep-95 2.5 X 280.
950928-B14-03 | 2708-S019 | 28-Sep-95 5.0 ND ND
B-15 951006-B15-05 | 2708-5036{ 6-Oct-95 21.0 X 70. 200. 45.9 637.6 7.9 [ND>0.3 3.9 25 14.3
951006-B15-08 | 2708-3036 | 6-Oct-95 27.0 0.21 1.791 .
ODEQ Soil Cleanup Levels ?: _ # i # # 107 8o+ " 500+ . | see Table G-2 | see Table G-2 2.0 "800 .. | 100 800 157 # 7| 'see'Table G-3
EPA PRGs for Industrial Soil * v ) PO Y # # 1 # # . | see Table G-2| see Table G-2 137 . 880 - | 230 320 o # 7 0 |'seeTablée G-3

NOTE: 1= Sample number prefix: 2708-
2 = Reference Levels are Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045), unless otherwise noted
3 = Reference Levels are EPA Region 9 Preliminary Remediation Geals (PRGs) for Industrial Seil
4 = Reference Levels are ODEQ UST Level 2 Soil Cleanup Standards (OAR 340-122-335)
5 = Reference Levels are Industrial Maximum Allowable Soil Concentrations in the Seil Cleanup Table (OAR 340-122-045)

Updated: 9/22/98 RBE
File Name: 2708-G1 Soil Quality Table

# = not established

BTEX = benzene, toluene, ethylbenzene, and xylenes
EPA = U.S. Environmental Protectien Agency
mg/kg = milligrams/kilogram

ND = not detected above detection limit indicated

ODEQ = Oregon Department of Environmental Quality

PAHs = polynuclear aromatic hydroecarbons
ppm = parts per million

TPH = total petroleum hydrocarbo: S
BOLD = Detected above Reference Level ~ -~ .

Hahn and Asseciates, Inc.
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TABLE G-1 - Summary

of Analytical Results for Soil Samples
TPH, BTEX, Total PAHs, Total Phenols, Cyanide, and Lead

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon Project No. 2708
= Seil --Sample Chain of |- Sample” | ‘Depth: Field Observation - "Analytical Results- T ‘
Boring "|  Number' Custody | Date - | (feet bgs) | = S o SIS ST i mg/kg(fpm) S v e T D S
‘Number : “Number -} :.0 7 AR o o =ODEQ Method i EPA Method 8270 SIM - - “ 1 EPA Method 8020 ‘| EPA Method ' | EPA Method | EPA Method
R ' e N L ) L TPH-G 7| TPH-418.1M " SRR crg A e L COU8270 e f 8010 ) - 6010
| Ll [Toee [oume [t | B | Guaine | Duseton | gt | toal et | Bosseme | Towono | PP | okncs | Toul BTEK| Totl Poenls| ol | Lo

B-17 950929-B17-01 | 2708-3022 | 29-Sep-95 3.0 24.07 59.079 '
950929-B17-05 | 2708-S022 | 29-Sep-95 16.5 X X 2,400. 4,700. 114.1 1,814. ND
950929-B17-07 | 2708-5022 | 29-Sep-95 23.5 ND 0.888

B-18 950919-B18-05 | 2708-S003 | 19-Sep-95 12.0 X 3,100. 99. 0.659 59.306 360. 280. 31. 220. 891. 0.36 |ND>0.25 13.
950919-B18-08 | 2708-5003 | 18-Sep-95 19.5 X 850. 44,
950919-B18-09 | 2708-S003 | 19-Sep-95 22.0 24, 380,
950919-B18-10 | 2708-S003 | 19-Sep-95 24.5 ND ND :

B-19 950919-B19-01 | 2708-S003 | 19-Sep-95 0.2 68. 3242 933.22 |IND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND 57.
950919-B19-03 | 2708-S004 | 19-Sep-95 6.5 X X 1,600. 1,500. 35.76 408.26 41. 120. 39. 160. 360. ND 16
950919-B19-04 | 2708-5004 | 19-Sep-95 10.5 X 3,200. 1,500. 1%
950919-B19-05 | 2708-S004 | 19-Sep-95 12.0 1,500. 6,300.
950920-B19-07 | 2708-S005 | 20-Sep-95 18.0 130. 760. 0.101 80.001
950920-B19-08 | 2708-S005 } 20-Sep-95 27.0 0.027 1.956

B-20 950929-B20-03 { 2708-3022 | 29-Sep-95 10.5 X X 940. 340. 244.507 1,092.607 120, 64. 16. 60. 260. ND 4.5
950929-B20-07 | 2708-S023 | 29-Sep-95 23.5 220. 11. 0.255 12.686

B-21 951003-B21-04 | 2708-8027| 3-Oct-95 115 0.418 7.107 98

B-22 951003-B22-01 ] 2708-S027 | 3-Oct-95 3.5 X X 530.
951003-B22-05 | 2708-S027 | 3-Oct-95 13.5 X 1.727 40.268|ND>0.3 ND>0.3 ND>0.3 _ ND>0.3 J ND ND 59
951003-B22-09 | 2708-5028 | 3-Oct-95 24.0 X X 600. 30.23 485.234|{ND>0.3 ND>0.3 ND=>0.3 ND>0.3 ND ND 2.5
951003-B22-10 | 2708-S028 | 3-Oct-95 | 26.5 12. '

B-23 951003-B23-02 | 2708-S028 | 3-Oct-95 10.5 X 1,300, 930. 0.17
951003-B23-05 | 2708-S029 | 3-Oct-95 18.5 X 16.
951003-B23-08 | 2708-S029 | 3-Oct-95 26.5 X X 110. 1.117 76.897 13. ND>0.3 ND=>0.3 1.3 14.3 |ND 5.2
951003-B23-10 | 2708-8029 | 3-Oct-95 315 X
951003-B23-12 | 2708-S028| 3-Oct-95 345 ND ND ND>0.3 ND=0.3 ND>0.3 ND>0.3 ND

B-24 951002-B24-03 | 2708-S024 | 2-Oct-95 10.5 X X 1,500. 640, 276.5 1,091.8
951002-B24-10 | 2708-S024| 2-Oct-95 29.0 ND 0.14 6.8 2.3 |[ND>»0.3 0.34 9.44

B-25 951002-B25-03 | 2708-3025| 2-Oct-95 12.5 X 120. 35. 3.328 12.458
951002-B25-05 | 2708-S025 | 2-Oct-95 20.0 ND 0.45

B-26 951003-B26-01 | 2708-S030 | 4-Oct-95 0.2 5.13 9.319
951003-B26-06 | 2708-5030 } 4-Oct-95 20.5 X X 1,300. 1,600. 861.7 15,529.7 160, 110. 16. 90. 376. ND 10.
951003-B26-13 | 2708-S030| 4-Oct-95 39.5 ND>10 ND>5 ND 1.12

B-27 950920-B27-06 | 2708-S005 | 20-Sep-95 13.0 X 8.5 19
950920-B27-08 | 2708-S005 | 20-Sep-95 18.0 -
950920-B27-10 | 2708-5005 | 20-Sep-95 23.0 X X 700. 570. 90.5 1,243.4 110. 46. |ND>30 ND>30 156. |ND 5.2
950920-B27-12 | 2708-5006 | 20-Sep-95 28.0 94. |ND>5 9.605 125.405 22. 3.6 |ND>0.6 1.2 26.8
950920-B27-15 | 2708-8006 | 20-Sep-95 35.5 1.211 12.241

ODEQ Soil Cleanup Levels ? ' # C# # # .80+ - 500* | see Table G-2| see Table G-2 20 . . 807: ). 100 800
EPA PRGs for Industrial Soil °_ # # # # # " # . | see Table G-2 see Table G-2 1.37. o880 ] 2800 320

NOTE:

1 = Sample number prefix: 2708-
2 = Reference Levels are Soil Cleanup Levels in the Soil Cle

3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Seil
4 = Reference Levels are ODEQ UST Level 2 Soil Cleanup Standards (OAR 340-122-335)
5 = Reference Levels are Industrial Maximum Allowable Soil Concentrations in the Soil Cleanup Table (OAR 340-122-045)

Updated: 9/22/98 RBE
File Name: 2708-G1 Soil Quality Table

anup Table (OAR 340-122.045), unless otherwise noted

# = not established
BTEX = benzene, toluene, ethylbenzene, and xylenes
EPA = U.S. Environmental Protection Agency
mg/kg = milligrams/kilogram

ND = not detected above detection limit indicated

PAHs = polynuclear aromatic
ppm = parts per million
TPH = total petroleum hydrocarbons
BOLD = Detected above Reference Level

ODEQ = Oregon Department of Environmental Quality
hydrocarbons '

Hahn and Associates, Inc.

Page 20f5



TABLE G-1 - Summary of Analytical Results for Soil Samples
- TPH, BTEX, Total PAHs, Total Phenols, Cyanide, and Lead
Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon Project Ne. 2708

Soill - Sample .. |- Chain of '| . ;Sample | Depth -1 =: . Field Observation ~~ . ] 7% o ‘ o " Anslytical Results. - ) ‘ : SR

Boring: | © Number' |  Custedy te: | (eetbgs) § = o = o ' RSNy _ : mg/kg {ppm) - : L EIC R ITDIE o |

Number , | Number: - ¥ L ODEQ Method - | EPA Method 8270 SIM - EPA Method 8020 T ; EPA Method EPA Method EPA Method

: b | R L L T TPH G - TPH 418 1M . Sl . R . : ' oE 827{) 9010 60107
s oo | sheen | OilTar | Tar Lamp 1 Gasoline DieselOil | OGRS | Totgl PAH: | Benzere | Toh;é';ive_j | bfi‘gie Xylenes | Total BTEX | Total Phenols C’j;’;‘::le - {Z‘;ﬁ |

B-28 951002-B28-01 | 2708-3026| 2-Oct-95 0.2 ND>10 35. 45.5 86.836|ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND ND 21.
951002-B28-02 | 2708-8025]| 2-Oct-95 | 0.2 (dup) 65.5 135.19 '
951002-B28-07 | 2708-5025] 2-Oct-95 15.0 X X 24. 200. 167.2 6115 5,5 IND>2 ND>2 » 2.3 78 ND 5.6
951002-B28-11 | 2708-5026| 2-Oct-95 24.0 ND>10 ND>5 ND 2.298 0.89 [ND>0.3 ND>0.3 ND>0.3 0.99

B-29 950922-B29-01 | 2708-3011 | 22-Sep-95 0.2 190. 138.8 230.07 ,
950922-B29-08 | 2708-8011 | 22-Sep-96 18.0 X
950922-B29-10 | 2708-5011 | 22-Sep-95 23.5 ND>10 9.3
950922-B29-12 | 2708-S012 | 22-Sep-95 28.0 X X 53. 220.
950922-B29-15 | 2708-8012 | 22-Sep-95 35.5 X X 1,800. 4,800. 5,214.1 58,821.7 150. 140. 35. 110. 435. ND 1.7
950925-B29-17 | 2708-S013 | 25-Sep-95 44.0 ND>10 44. 2.614 16.454 '
950925-B29-18 | 2708-5013 | 25-Sep-95 47.0 ND 0.18

B-30A 950922-B30-01 | 2708-S010 | 22-Sep-95 0.2 390. 500. 964.5

B-30 950922-B30-06 | 2708-S010 | 22-Sep-95 11.5 X X 320. 3,200. 938.7 6,775.7 18. 1.9 12. 20, 51.9 |ND 3.03 25.
950922-B30-08 | 2708-5010 | 22-Sep-95 17.0
950922-B30-12 | 2708-S010| 22-Sep-95| 28.5 X 150. 120. 94.3 853. 17. ND>3 2.8 |ND>3 19.8
950922-B30-13 | 2708-S011] 22-Sep-95 33.5 12. ND>5 } :

B-31 950925-B31-01 | 2708-5013 | 25-Sep-95 0.2 - 240. 22.98 38.148|ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND 0.59 14.
950925-B31-06 | 2708-S014 | 25-Sep-95 21.0 X X X 250. 2,200, 1,846.1 12,665.7 [ND>3 ND>3 9.1 9.6 18.7 |ND 12,
950925-B31-08 | 2708-5014 | 25-Sep-95 24.5 ND>10 34. 2.089 5.494 '
950925-B31-10 | 2708-S014 | 25-Sep-95 28.0 ND ND
950925-B31-11 { 2708-S014 | 25-Sep-95 | 28.0 (dup) ND ND

B-32 951003-B32-01 | 2708-S031| 4-Oct-95 0.2 66. 34.8 61.21 .
951003-B32-03 | 2708-S031| 4-Oct-95 11.5 X 760. 6,600. 3,156.3 28,772.3 3.02
951003-B32-15 | 2708-5032} 4-Oct-95 46.5 X X 1,400. 4,100, 1,728. 21,961,
951003-B32-18 | 2708-5032 | 4-Oct-95 58.5 X ND 1.202 0.95 [ND>.3 ND>.3 ND>.3 1.

B-33 951005-B33-01 | 2708-S033| 5-Oct-95 0.2 170. 575.3 955.4
951005-B33-02 | 2708-8033 | 5-Oct-95 3.0 140. 151.77 37.51
951005-B33-03 | 2708-5034} 5-Oct-95 5.5 X X 430. 2,700. 1,054.4 8,238.4 47. 22. 29. 28. 126. ND 3.9 20.
951005-B33-11 | 2708-5034] 5-Oct-95 38.5 X X 1,700. 7,600, .
951005-B33-14 | 2708-S034 [ 5-Oet-95 54.0 X X 36. 230. 3.02 65.04 0.72 0.82 1. l 1.1 3.64 [ND 2.1
951006-B33-18 | 2708-5035| 6-Oct-95 69.0 0.525 5.682

B-34 950926-B34-01 | 2708-S015 | 26-Sep-95 0.2 41 49.2 94.09
950926-B34-05 | 2708-S015 | 26-Sep-95 11.5 X X 3,400. 4,200, 1,639. 13,499. 6.48
950926-B34-12 | 2708-S015 | 26-Sep-95 36.5 X X 1,900. 69. .

B-35 951005-B35-01 | 2708-S033| 5-Oct-95 0.2 27. 19.49 38.94 |[ND>0.3 ND=>0.3 ND=0.3 ND>0.3 ND ND
951005-B35-06 2708-8033| 5-Oct-95 22.0 X X 2,200. 7,700, 4,0135 41,601.5 0.67
951005-B35-10 | 2708-S033 | 5-Oct-95 28.0 ) 0.784 9.294 i

ODEQ Soil Cleanup Levels 2 : # # # # "ot 5004 see Table G-2 | see Table G-2 20 80 100 '} . 800 # see Table G-3'| -

EPA PRGs for Industrial Soil * - ' ’ # Lo# # # o # see Tablé G-2 | see Table G-2|  1.37 880 .- 230 T 320 | . # L ['seeTable G-3 | -

NOTE: 1= Sample number prefix: 2708- # = not established ODEQ Oregon Department of Envnonmental Quahty
2 = Reference Levels are Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045), unless otherwise noted BTEX = benzene, toluene, ethylbenzene, and xylenes PAHS polynuclear aromatic hydrocarbons
3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Seil EPA = U.S. Environmental Protection Agency = parts per million
4 = Reference Levels are ODEQ UST Level 2 Soil Cleanup Standards (OAR 340-122-335) mg/kg = milligrams/kilogram TPH total petroleum hydrocarbons
5 = Reference Levels are Industrial Maximum Allowable Soil Concentrations in the Soil Cleanup Table (OAR 340-122-045) ND = not detected above detection limit indicated BOLD = Detected above Reference Level
Updated: 9/22/98 RBE Hahn and Associates, Inc.
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TABLE G-1 - Summary of Analytical Results for Soil Samples

TPH, BTEX, Total PAHs, Total Phenols, Cyanide, and Lead

Remedial Investigation
Northwest Natural - Gasco Facility

Portland, Oregon Project No. 2708
Soil Sample- -] Chainof | Sample | " Depth’ “Field Observation. -~ - - — . Analytical Results e T
~Boring  Number* - | ~Custedy:|.: Date: " | (feet bgs)- Sl R T DN OF . e SRy i emglkg (ppm) . oL ERCR N LT SRS
Number |- | Number "ODEQ Method -+ " EPA Method 8270 SIM "7 EPA Method 8020 . EPA Method | EFA Method | EPA Method

' R R e ws 0 FUTPH-G | TPHA418AM | 0 e Sl O 8270 - 9010 . 6010
| ] | [T ot |t [ G | Guoue | vieotor | G| Tompatic | Bemene | Tome | DS | olner | ol BEK| ToalPhowls| gueie, | Tomy
M-11 | 951102-M11-01 | 2708-S047 | 2-Nov-95 0.2 14. 67.4 105.83 9.9

951102-M11-09 | 2708-S047| 2-Nov-95 |  39.0 X 9.723 7.876
951102-M11-10 | 2708-S047| 2-Nov-95 | 43.5 0.966 10.915
MW-01-22 | 951024-M1-01 | 2708-S039 | 24-Oct-95 0.2 3.07 5.78 0.25
951024-M1-02 | 2708-S038 | 24-Oct-95 35 460. 8.35 12.84 ND>.5
951024-M1-06 | 2708-S039| 24-Oct-95 | 23.5 ND>5 ND 0.461 0.88
MW-02-32 | 951106-M2-01 | 2708-S049| 6-Nov-95 0.2 5.2 10.293 0.47 49
951106-M2-06 | 2708-S049] 6-Nov-95 | 24.0 ND>5 0.152 0.432
MW-03-56 | 951101-M3-10 | 2708-S045| 1-Nov-95 [ 31.0 X 3.718 10.128
951101-M3-13 | 2708-S046 | 1-Nov-95 38.0 ND ND
951101-M3-17 | 2708-S046 | 1-Nov-95 53.5 ND ND
951101-M3-18 | 2708-5046 | 1-Nov-95 | 53.5 (dup) 0.044 0.157
MW-04-57 | 951030-M4-01 | 2708-S043 | 30-Oct-95 0.2 57. 114. 195.1 ND 0.8 29.
951030-M4-06 | 2708-S043 | 30-Oct-95 | 255 X 872. 3261. |ND>.3 ND>.3 ND>.3 ND>.3 ND ND 13 15.
951030-M4-15 | 2708-5044 | 30-Oct-95 57.0 ND 0.263
MW-05-32 | 951027-M5-01 | 2708-S042 | 27-Oct-95 0.2 0.817 1.43
951027-M5-05 | 2708-S042| 27-Oct-95 | 155 ND>10 350. 810. 1,942.1
951027-M5-07 | 2708-S042 | 27-Oct-95 | 21.5 0.242 0.908
951027-M5-10 | 2708-S042 | 27-0ct-95 | 315 ND ND
MW-06-61 | 951107-M6-01 | 2708-S050 | 7-Nov-95 2.5 ND ND
951107-M6-08 | 2708-S050 | 7-Nov-95 30.0 X X 1,389. 20,614. 67. |ND>30 140, 56. 263.
951107-M6-10 | 2708-S050 [ 7-Nov-95 385 0.108 1.819|ND>.3 ND>.3 ND>.3 ND>.3 ND
951107-M6-11 | 2708-8050 | 7-Nov-95 |  43.0 ND 0.056
MW-08-56 | 951025-M8-01 | 2708-S040 | 25-Oct-95 02 203.4 280.8 0.61
951025-M8-11 | 2708-S040 | 25-Oct-95 |  44.0 X 0.783 8.063
951025-M8-15 | 2708-S041] 25-Oct-95 |  55.0 ND 0.642
MW-09-29 | 951023-M9-01 | 2708-5037 | 23-Oct-95 0.2 11.7 21.502
951023-M9-04 | 2708-S037 | 23-Oct-95 5.0 19. 78.5 163.02 |ND>.3 ND>.3 ND>.3 ND>.3 ND 518.
951023-M9-05 | 2708-S037} 23-Oct-95 | 115 0.163 0.521
MW-10-61 | 951108-M10-01 ] 2708-S052 | 8-Nov-95 0.2 45. 78.741 ND 6.4
951108-M10-02 | 2708-S052 | 8-Nov-95 | 0.2 (dup) 64.1 106.99
951108-M10-09 | 2708-S052| 8-Nov-95 | 28.0 ND 0.764 43. 3. 0.73 |ND>.3 46.73
MW-12-36 | 951023-M12-01 [ 2708-S037 | 23-Oct-95 0.2 29. ’ 65.5 116.21
951023-M12-06 | 2708-S038 | 23-Oct-95 | 22.0 X X 160. 30. 0.27 86 |ND>3 8.2 3.5 21. 32.7 |ND 2.9
951023-M12-07 | 2708-S038 | 23-Oct-95 |  26.5 ND ND .
ODEQ Soil Cleanup Levels * ‘ # # # # 80t 5004 see Table G-2 | see Table G-2 20 .. | .80 ° 100 800G I | see Table G-3 43’000‘5: 2.000° e
EPA PRGs for Industrial Soil ® # # # 4 # # see Table G-2 | see Table G-2 1.37 .| . 880 230 820 | % see Table G-3 | 13,626 | . +1,000

NOTE:

1 = Sample number prefix: 2708-

2 = Reference Levels are Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045), unless otherwise noted
3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Soit
4 = Reference Levels are ODEQ UST Level 2 Soil Cleanup Standards (OAR 346-122-335)

5 = Reference Levels are Industrial Maximum Allowable Seil Concentrations in the Soil Cleanup Table (OAR 340-122-045)

Updated: 9/22/98 RBE
File Name: 2708-G1 Soil Quality Table

# = not established

BTEX = benzene, toluene, ethylbenzene, and xylenes
EPA = U.S. Environmental Protection Agency

mg/kg = milligrams/kilogram

ND = not detected above detection Limit indicated

ODEQ = Oregon Department of Environmental Quality
PAHSs = polynueclear aromatic hydrocarbens
ppm = parts per million

. 'TPH = total petroleum hy&rocarbons-' ’

BOLD = Detected above Reference Level -

Hahn and Asseciates, Inc.

Page 4 of 5



TABLE G-1 — Summary of Analytical Results for Soil Samples

TPH, BTEX, Total PAHs, Total Phenols, Cyanide, and Lead

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon

Project No. 2708

NOTE:

- Boil " Bample ,-i(fhgin’ of 7" - Field _Qbséij\jraﬁon"""‘ e Srinanoe "Andlytical Results .
Boring | _ Number | Custody T S s L mekgpw) L
Number | : ~}:Number | . ODEQ Method . .- "EPA Method 8270 SIM - EPA Method 8020 EPA Method
: o ‘ JETT - FPH-G . | TPH-418.1M St o I I RRCTAREE 27,9010 ) i 6010:
‘ ‘Sheen . | OilTar' | . Tar - Gasoline | - Diesev/osl | Carcinogenic ‘Benzene | Toluene | Pl yuienes | Total BTEX | To | Total = " Total
L o B T P ] RSP R - ce | T CR e - . PAHs - . B R . 'bw‘ : DR R R Cyanide - - “:Lead
MW-13-61 | 971218-M13-02 | 2708-S058 | 18-Dec-97 6.0 ND ND ND>0.025 |ND>0.025 |ND>0.025 |ND>0.075 |ND ND>0.02
971218-M13-03 | 2708-S058 | 18-Dec-97|  10.0 ND ND ND>0.025 |ND>0.025 |ND>0.025 |ND>0.075 |[ND ND>0.02
971218-M13-04 | 2708-S058 | 18-Dec-97| 13.5 ND ND ND>0.025 {ND>0.025 |ND>0.025 |ND>0.075 |ND ND>0.02
971218-M13-05 | 2708-S058 | 18-Dec-97| 18.0 0.342 1. |ND>0.025 |[ND>0.025 |ND>0.025 |ND>0.075 |[ND ND>0.02
971218-M13-08 | 2708-S058 | 18-Dec-97| 24.5 ND ND 0.069|{ND>0.025 |ND>0.025 |ND>0.075 0.069 0.04
971218-M13-10 | 2708-S058 | 18-Dec-97| 28.0 ND 0.058
971218-M13-11 | 2708-S058 | 18-Dec-97| 31.0 ND ND ND>0.025 |ND>0.025 [ND>0.025 |ND>0.075 |[ND 0.02
971218-M13-17 | 2708-5059 | 18-Dec-97|  57.0 ND ND ND>0.025 |ND>0.025 |ND>0.025 |[ND>0.075 [ND
GT-1 971117-001 | 2708-S054 | 17-Nov-97 3.0 2.24 4.34 [ND>0.025 |[ND>0.025 [ND>0.025 |ND>0.075 |ND ND>0.02
971117-004 |2708-S054{ 17-Nov-97| 10.5 X X 300 13,400° |ND 6.17 |[ND>0.025 |ND>0.025 0.034 0.13 0.164 ND>0.03
971117-006 | 2708-S054| 17-Nov-97|  16.0 ND ND ND>0.025 |ND>0.025 [ND>0.075 |ND>0.075 |ND ND>0.02
971117-008 | 2708-S054| 17-Nov-97| 205 ND ND ND>0.025 |ND>0.025 |ND>0.075 |ND>0.075 |[ND ND>0.02
971117-011 |2708-S054| 17-Nov-97| 35.5 ND ND ND>0.025 |ND>0.025 |ND>0.075 [ND>0.075 |[ND ND>0.02
GT-2 971117-012 | 2708-S054 17-Nov-97 3.5 ND 0.084|ND>0.025 |ND>0.025 |[ND>0.0756 |ND>0.075 [ND ND>0.02
971117-017 | 2708-5055| 17-Nov-97| 15.5 ND ND 0.027|ND>0.025 [ND>0.075 |ND>0.075 0.027 ND>0.02
971117-021 | 2708-S055 | 17-Nov-97|  33.0 ND ND ND>0.025 |ND>0.025 [ND>0.075 |[ND>0.076 |ND ND>0.02
GT-3 971118-023 | 2708-5056 | 18-Nov-97 3.0 21.9 43.09 [ND>0.025 |ND>0.025 [ND>0.075 [ND>0.075 |ND ND>0.02
971118-026 | 2708-S056| 18-Nov-97| 125 ND 0.05 |[ND>0.025 |ND>0.025 [ND>0.075 [ND>0.075 |ND ND>0.02
971118-032 | 2708-S056| 18-Nov-97|  36.0 ND ND ND>0.025 |ND>0.025 |[ND>0.075 |ND>0.075 |[ND ND>0.02
GT-4 971118-034 |2708-S056| 18-Nov-97| 135 ND ND ND>0.025 [ND>0.025 [ND>0.075 |ND>0.075 |[ND ND>0.02
971118-038 | 2708-S057| 18-Nov-97|  40.5 ND ND ND>0.025 |ND>0.025 |ND>0.075 |ND>0.075 |[ND ND>0.02
ODEQ Soil Cleanup Lévels ? B # e [ s HETY 5004 | seeTable G-2|seeTable G:2| ~ .20 | - 80 "~ | 100 ‘| 800 ] ~|'seeTableG-3| 40,000° |  2000% .
EPA PRGs for Industrial Soil® -0 5 o0 S O B 8 ol i # ] see Table G-2 | seé Table' G-2 |, "1.37 " ©..g80 - [ 230 320 # ‘see Table G-3] . /13,626 | 1,000

1 = Sample number prefix: 2708-

2 = Reference Levels are Seil Cleanup Levels in the Seil Cleanup Table (OAR 340-122-045), unless otherwise noted

3 = Reference Levels are EPA Region 9 Preliminary Remediation Geals (PRGs) for Industrial Soil

4 = Reference Levels are ODEQ UST Level 2 Soil Cleanup Standards (OAR 340-122-335)

5 = Reference Levels are Industrial Maximum Allowable Soil Concentrations in the Seil Cleanup Table (OAR 340-122-045)
6 = Analyzed via Northwest Methods NW-TPH-G and NW-TPH-Dx

Updated: 9/22/98 RBE
File Name: 2708-G1 Soil Quality Table

# = not established
BTEX = benzene, toluene, ethylbenzene, and xylenes
EPA = U.S. Environmental Protection Agency
mg'kg = milligrams/kilogram
ND = not detected above detection limit indicated

ODEQ = Oregon Department of Environmental Quality

PAHSs = polynuclear aromatic hydrocarbons
ppm = parts per million
TPH = total petroleum hydrecarbons

-BOLD = Detected above Reference Level

Hahn and Associates, Inc.
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Table G-2 - Summary of Analytical Results for Soil Samples, PAHs by EPA Method 8270 (SIM)

Remedial Investigation
Northwest Natural - Gasco Facility

Portland, Oregon Project No. 2708
PAHs by EPA Method 8270 (SIM) - - Analytical Results =~ o
T o N P . mglkg{ppm) " .: . S e
5 ; T . Non-carcinogeni¢ PAHs "0 7 0 i o
%n S g : Q- g -
.8 2 & g R
. - - o 8 g B L g
: g o - 2. 5 Vg o ) &
R £ g B o~ e 2 - B T g
Y 8 " 2 R ey = S8 B g
g : Z Q_._ = NN R "Es % A ey ; § ﬁ =)
- ] @ 2 . ‘-’ ; V : B o .?5‘ g
A== a, B g SR 2 2o R - R
B8 g E B 2 SR 8 R N g . g ,
B-01 950921-B1-01 | 2708-5009 | 21-Sep-95 0.2 1. 1.6 0.52 1.5 14 0.22 0.93 0.14 IND" 0.14 1.3 1.3 0.055 0.073 0.88 23 717 6.188
950921-B1-02 | 2708-S009 | 21-Sep-95 0.2 3.7 5.6 1.7 5.2 5.6 0.84 3.5 0.51 0.41 11 5.1 5.7 0.34 0.46 5.8 104 26.14 29.82
950921-B1-05 | 2708-S009 | 21-Sep-95 10.5 45.3 72.3 26.7 55.7 82.8 1.7 46.2 6.1 5.8 21.7 65.8 140. 9.6 313. 142, 239. 336.7 943.
950921-B1-09 | 2708-S009 | 21-Sep-95 21.0 0.19 0.21 0.056 0.17 0.19 IND - 0.11 0.13 |[ND® 0.24 0.17 0.36 0.14 0.21 2.2 0.65 0.926 4.1
B-03 950921-B3-05 | 2708-3007 | 21-Sep-95 10.5 3.2 5.2 1.9 4.8 4.1 0.64 3.2 0.3 0.14 3.1 4.2 5.9 0.2 0.16 3.1 8.9 23.04 - 26.
950921-B3-07 | 2708-S007 | 21-Sep-95 150 |[ND- ND ® ND ° ND* ND ® ND* ND* ND* ND® ND* ND* ND * ND* ND* ND* ND ® ND ND
B-05 950928-B5-05 | 2708-S021 | 28-Sep-95 155 [ND» 0.2 |ND»® 0.18 [ND ND* 0.56 0.14 0.44 0.19 11 0.34 IND® ND*® ND*® 0.49 .0.94 2.7
B-06 950927-B6-02 | 2708-S016 | 27-Sep-95 8.0 574. 972, 370. 767. 833. 159, 738. 21. 124. 191. 1,080. 1,680. 73.8 884. 1,180. 2,840. 4,413. 8,073.8
950927-B6-03 | 2708-S016 | 27-Sep-95 15.5 5.7 8.8 3.5 7.1 7.6 1.1 6.4 |ND>1.0 0.55 2.1 9.6 10.2 [ND>1.0 ND>1.0 5.5 18.3 40.2 46.25
B-07 950927-B7-05 | 2708-5017 | 27-Sep-95 170 IND- ND * ND* ND ® ND * ND * ND* ND°® ND * ND* ND* ND * ND* ND * ND * ND® ND ND
. B-08 950918-B8-04 | 2708-S001 | 18-Sep-95 10.0 i8. 40. 12. 47. 24. 6. 38. 0.48 | 4. 2.8 58. 26. 0.71 2.3 7.2 52. 185. 15349
950918-B8-08 | 2708-5001 | 18-Sep-95 180 IND-® ND * ND * ND* ND* ND ® ND* 0.18 IND - ND* ND* ND * 0.063|ND = ND * ND*® ND 0.243
B-09 950918-B9-02 | 2708-5002 | 18-Sep-95 10.0 472. 420. 139. 487. 601, 56.5 246. 558, 457. 603. 344. 1,350. 464. 7,560. 3,410. 2,270. 2,421.5 17,016.
950918-B9-09 | 2708-S002 | 18-Sep-95 30.5 1.6 1.8 0.66 2.1 1.9 0.22 1.2 1.9 0.17 1.3 1.8 4.4 0.99 8.3 7.8 7.4 9.48 34.06
950918-B9-10 | 2708-S002 | 18-Sep-95 340 IND:® ND * ND* ND ° ND* ND * ND* ND* ND* 0.054|NpD - 0.08 IND ND°® 0.2 0.13 |[ND 0.464
B-10 | 950925-B10-04 | 2708-S013 | 25-Sep-95 175 IND- ND *= ND * ND * ND* ND * ND* ND* ND * ND * ND* ND * ND* ND *® ND* ND ® ND ND
B-11 950928-B11-06 | 2708-S020 | 28-Sep-95 12.5 0.83 05 IND® 0.53 4 IND- ND* 7.8 0.61 27 IND* 4.2 6.7 915. 25.2 7.4 3.26 969.61
950928-B11-09 | 2708-S020 | 28-Sep-95 | 23.0 |ND- ND* ND * ND ® ND ND = ND* 0.071|Np » 0.094| N » 0.17 0.076|ND * 0.35 0.29 |ND 1.051
B-13 951006-B13-03 | 2708-3035 | 6-Cct-95 10.5 -564. 752. 238. 942. 811. 89.9 519. 1,630. 155. 578. 747. 2,350. 481. 13,000 2,950. 3,580. 3,915.9 25,471.
951006-B13-07 | 2708-8035 | 6-Oct-95 185 |[ND- ND * ND* ND* ND* ND* ND* ND* ND* ND* ND® ND:* ND:* ND* ND ® ND* ND ND
951006-B13-10 | 2708-8036 | 6-Oct-95 240 |IND- ND ° ND ® ND* ND* ND* IND:  [ND-® ND* ND* ND* ND * ND * ND * ND ° ND = ND ND
B-14 | 950928-B14-03 | 2708-S019 | 28-Sep-95 50 |ND:* ND* ND*® ND * ND*® ND* ND*® “IND ® ND * ND* ND* ND * ND* ND* ND*® ND* ND ND
B-15 951006-B15-05 | 2708-8036 | 6-Oct-95 21.0 6.8 9.7 3.2 9.3 9.7 1. 62" 16.1 41 6.6 9. 27.7 6.9 400. 80. 413 459 591.7
951006-B15-08 | 2708-3036 { 6-Oct-95 27.0 |IND- 0.05 0.16 {ND* ND* ND* ND* ND* 0.053 0.13 IND® 0.24 0.038 0.13 0.59 0.4 0.21 1.581
B-17 950929-B17-01 | 2708-5022 | 29-Sep-95 3.0 3.5 5.6 1.3 5.7 3.6 0.67 3.7 0.026 0.22 0.92 5.3 10.56 6.15 0.093 4. 13.8 24.07 35.009
950929-B17-05 | 2708-S022 | 29-Sep-95 16.5 28. 15. 5.8 16. 44. 1.1 4.2 161. 10. 111. 59 114. 119, 478. 477. 224. 114.1 1,699.9
950929-B17-07 | 2708-S022 | 29-Sep-95 235 IND* ND* ND* ND* ND* ND*® ND* 0.078IND * 0.086IND = 0.072 0.062 0.16 0.32 0.11 IND 0.888
B-18 950919-B18-05 | 2708-S003 | 19-Sep-95 12.0 0.17 0.09 0.032 0.074 026 IND- 0.033 1.9 0.18 0.44 0.047 1.1 1.8 44.8 6.7 1.7 0.659 58.647
950919-B18-10 | 2708-5003 | 19-Sep-95 245 IND- ND° ND* ND* ND *® ND * ND* ND * ND * ND * ND* ND* ND® ND* ND * ND* ND ND
B-19 950919-B19-01 | 2708-S003 | 19-Sep-95 0.2 53.1 57.6 29.6 61. 71.4 10. 41.5 6.8 0.52 212. 46. 115. 20,1 2.9 91.7 114. 324.2 609.02
950919-B19-03 | 2708-S004 | 19-Sep-95 6.5 7.6 5.4 2.4 5.8 9.7 0.96 3.9 13.4 4.6 144 5.1 25.4 13. 180. 83.3 33.3 35.76 372.5
950920-B19-07 | 2708-3005 | 20-Sep-95 18.0 0.054|ND = 0.047IND » ND*® ND* ND* 0.5 0.17 ([ND» ND* 0.18 © 077 76.3 1.7 0.28 0.101 79.9
950929-B19-08 | 2708-S005 | 20-Sep-95 27.0 0.027|ND = ND * ND * ND * ND* ND * 0.081iND » 0.081iND = 0.13 0.097 11 0.3 0.14 0.027 1.929
B-20 950929-B20-03 | 2708-5022 | 29-Sep-95 16.5 404 45 | 19. 45. 67.1 4.707 238 35.8 94 122, 29.3 113. 57.8 27.8 239. 214. 244.507 848.1
950929-B20-07 | 2708-5023 | 29-Sep-95 28.5 0.048 0.068 IND » 0.053 0.054 ND " 0.04 0.068 0.095 0.063 0.055 0.18 0.11 11.2 0.36 0.3 0.255 12.431
B-21 951003-B21-04 | 2708-S027 | 3-Oct-95 11.5 .12 0.079 0.078{ND - 0.14 [\D - ND * 1.3 0.44 02 |ND- 0.59 0.089 0.71 2.5 0.86
ODEQ Soil Cleanup Levels ? D 0.1 01 ¢ 91 <1 701 0.1 01 i 01 2,000. # 20,000. . # 8,000. 2,000. 300 # ] 6,000, -
EPA PRGs for Industrial Soil %- ‘ 2,61 2.61 .. 2613 0.26 . 12 026 - 2.61 110. # 5.7 # 27,251. . 90. = 240, )0 o #001.0100.
Note: DEQ = Oregon Department of Environmental Quality # = Reference level not established a = detection iimit is 0.05 mg/kg (ppm)
EPA = U.S. Environmental Protection Agency 1 = Sample number prefix: 2708- b = detection limit is 0.2 mg/kg (ppm)
mgkg = milligrams/kilogram 2 = Reference Levels are Soil Cleanup Levels in the Soil Cleanup Table (QAR 340-122-045) ¢ = detection limit is 1 mg/kg (ppm)
ND = Not detected above detection limit indicated 3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Soil d = detection limit is 100 mg/kg (ppm)
PAHSs = polynuclear aromatic hydrocarbons Bold = Detected above Reference Levels e = detection limit is 0.5 mg/kg (ppm)
ppm = parts per million f = detection limit is 0.7 mg/kg (ppm)
Updated: 9/22/98 RBE Page 10f 4
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Table G-2 - Summary of Analytical Results for Soil Samples, PAHs by EPA Method 8270 (SIM)

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon Project No. 2708
PAHs by EPA Method 8270 (SIM) g oo -~ Analytical Results - -~ " R P
L arcinogenic PAHs = L L Non-carcinogenic PAHs" -
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B-22 951003-B22-05 | 2708-S027 | 3-Oct-95 13.5 o 0.1 ND* 0.057 0.0 5.3 - 57 0.31 122 4.3
951003-B22-09 | 2708-5028 | 3-Oct-95 24.0 9.2 . 2.6 12, 0.15 0.58 0.49 65.4 59.9 0.41 160.2 71.7 30.23 455.004
B-23 951003-B23-08 | 2708-S029 | 3-Oct-95 26.5 0.2 0.19 0.097 0.2 0.27 IND - 0.16 0.19 14 3. 58.8 8.2 1.6 1.117 75.78
951003-B23-12 | 2708-5029 | 3-Oct-95 345 |ND- ND° ND* ND * ND ® ND*® ND* ND* ND* ND* ND* ND* ND* ND " |ND
B-24 951002-B24-03 [ 2708-5024 | 2-Oct-95 105 419 53.2 21.3 59.5 64.1 55 31. 42, 132, 28.5 115. 186. 2117. 276.5 815.3
951002-B24-10 | 2708-5024 | 2-Oct-95 290 IND» ND* ND* ND * ND* ND* ND* ND * ND* ND* 0.14 IND ND * ND 0.14
B-25 951002-B25-03 | 2708-S025 | 2-Oct-95 125 041 0.71 0.25 0.78 06 | 0.078 0.5 0.75 1.2 0.53 1.2 2.5 2.1 3.328 9.13
951002-B25-05 | 2708-5025 | 2-Oct-95 200 |ND- ND * ND * ND® ND * ND * ND:* ND * ND* ND* 0.45 IND ND* ND 0.45
B-26 951003-B26-01 | 2708-5030 | 4-Oct-95 0.2 0.73 1.2 049 0.99 0.77 0.16 06.79 ND® 0.84 1.5 IND- ND* 0.46 12 5.13 4.189
951003-B26-06 | 2708-S030 | 4-Oct-95 20.5 124. 134. 57. 138. 2685. 20.7 123. 608. 449, 1,220. 171. 949, 681. 6,420, 2,630. 1,540. 861.7 14,668.
951003-B26-13 | 2708-S030 | 4-Oct-95 395 |IND- ND* ND® ND* ND * ND * ND* 0.059 0.046 0.051|ND - 0.066 0.059 0.55 0.19 0.099|ND 1.12
B-27 950920-B27-10 | 2708-S005 | 20-Sep-95 23.0 17.2 16.3 6.2 18.3 21. 1.9 9.6 53. 326 21.9 13.6 79.1 45.7 586. 208. 113. 90.5 1,152.9
950920-B27-12 | 2708-8006 | 20-Sep-95 28.0 1.9 1.6 0.78 1.7 2.6 0.11 0.915 8.6 2. 3.1 13 9.9 8.5 44.7 264 13.3 9.605 115.8
950920-B27-15 | 2708-S006 | 20-Sep-95 35.5 0.21 0.26 0.091 0.16 0.28 |IND - 0.11 11 0.14 0.36 0.15 1.3 0.88 1.8 3.5 18 1.211 11.03
B-28 951002-B28-01 | 2708-5025 | 2-Oct-95 0.2 6.1 10.1 4.3 8.6 8.2 1.6 6.6 0.73 0.26 4.6 8.2 9.7 0.246 0.3 4.6 12.7 45.5 41.336
951002-B28-02 | 2708-S025 | 2-Oct-95 0.2 9.5 149 6.3 14.1 2.5 2.4 8.8 11 0.86 1.8 12.3 17.3 0.55 0.88 8.2 25.7 65.5 69.69
951002-B28-07 | 2708-3025 | 2-Oct-95 15.0 19.1 334 12.6 42,7 30.2 36 25.6 23.8 3.7 i1.2 39.5 66.1 14, 102, 74. 110. 167.2 444.3
951002-B28-11 | 2708-8026 | 2-Oct-95 240 |IND-® ND * ND* ND* ND * ND* ND ® 0.057|ND ND* ND* ND*® ND* 2.2 0.041 ND = ND 2.298
B-29 950922-B29-01 | 2708-S011 { 22-Sep-95 0.2 10.5 31.7 11.6 325 19.3 4.8 28.4 0.4 7.3 3.3 41.8 9.4 0.47 2.4 3.4 22.8 138.8 91.27
950922-B29-15 | 2708-3012 | 22-Sep-95 35.5 1,540. 758. 308. 571. 1,810. 46.1 181. 9,210. 77.6 1,650, 230. 8,480. 4,530. 7,400. 15,500. 6,530. 5,214.1 53,607.6
950925-B29-17 | 2708-5013 | 25-Sep-95 44.0 0.56 045 0.12 0.51 0.68 0.054 0.24 1.1 0.33 1. 0.3 16 0.84 0.77 5.1 2.8 2.614 13.84
950925-B29-18 | 2708-5013 | 25-Sep-95 470 [IND:® ND * ND * ND* ND a ND* ND* ND* ND* ND* ND* ND* ND* 0.18 |IND* ND° ND 0.18
B-30A | 950922-B30-01 { 2708-8010 | 22-Sep-95 0.2 49.8 110. 45, 99.6 754 20.2 1090. 9.2 13.4 16. 129. 110.5 5.9 9.4 37.3 133.8 500. 464.5
B-30 950922-B30-06 | 2708-3010 |} 22-Sep-95 11.5 167. 167. 719 182, 245. 165 89.3 220. 228. 417, 125, 739. 310. 1,730. 1,260. 808. 938.7 5,837.
950922-B30-12 | 2708-S010 | 22-Sep-95 28.5 14.3 174 74 22, 19.8 1.8 11.6 15.2 68.8 28.7 17.7 53.3 31 327, 126. 91. - 94.3 758.7
B-31 950925-B31-01 { 2708-S013 | 25-Sep-95 0.2 2.1 5.4 1.8 4.8 3. 0.98 4.9 0.11 1.3 0.59 6.8 1.6 0.058 0.3 0.71 3.7 22.98 15.168
950925-B31-06 | 2708-S014 | 25-Sep-85 21.0 319. 321. 119, 374. 394. 45.1 274, 1,120. 50.6 473. 364. 1,290. 422. 2,880, 2,620. 1,600, 1,846.1 10,819.6
950925-B31-08 | 2708-5014 | 25-Sep-95 245 0.28 0.35 0.11 0.7 0.39 0.039 0.22 0.072IND = 0.18 0.27 0.88 0.063|ND>0.05 0.54 1.4 2.089 3.405
950925-B31-10 | 2708-S014 | 25-Sep-95 28.0 ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND * ND* ND* ND* ND* ND ND
950925-B31-11 | 2708-S014 25-S€p-95 28.0 ND * ND* ND * ND* ND*® ND* ND * ND* ND* ND* ND* ND* ND* ND ® ND* ND® ND ND
B-32 951004-B32-01 | 2708-S031 | 4-Oct-95 0.2 2.9 6.9 2.5 74 5.6 1.8 7.7 0.09 1.7 0.53 12.4 2.7 0.11 0.82 0.66 7.4 34.8 26.41
951004-B32-03 | 2708-5031 | 4-Oct-95 115 495, 500, 292, 585. 824, 873 373. 990. 807. 1,190. 529. 2,050. 810, 11,100. 4,560. 3,580. 3,156.3 25,616.
951004-B32-15 | 2708-S032 | 4-Oct-95 38.5 259. 285. 81. 386. 4217. 52, 238. 1,330. 39. 1,280, 354. 1,180. 520. 11,106. 2,440, 1,990. 1,728. 20,233.
951004-B32-18 | 2708-S032 | 4-Oct-95 585 IND> ND * ND * ND * ND *® ND * ND ® 0.064{ND * 0.061{ND * 0.13 0.047 0.38 0.31 0.21 [ND 1.202
ODEQ Soil Cleanup Levels 2 i . 0.1 0.1 01 01 .01 0.1 " L] 61 2,000. # 20,000. # 8,000. -} 2,000. 30. # 6,000. L # ¥
EPA PRGs for Industrial Seil ® 2.61 2.61 - 26.13 - . 0.26 . .72 0.28 .| - 2.61 110. C# 5.7 # 27,251, 90, . 240. # 2100, 0 f # - #I
Note: DEQ = Oregon Department of Environmental Quality # = Reference level not established a = detection limit is 0.05 mg/kg (ppm)
EPA = U.S. Environmental Protection Agency 1 = Sample number prefix: 2708- b = detection limit is 0.2 mg/kg (ppm)
mg/kg = milligrams/kilogram 2 = Reference Levels are Soil Cleanup Levels in the Seil Cleanup Table (OAR 340-122-045) ¢ = detection limit is 1 mg/kg (ppm)
ND = Not detected above detection limit indicated 3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Soil d = detection limit is 100 mg/kg (ppm)
PAHSs = polynuclear aromatic hydrocarbons Bold = Detected above Reference Levels & = detection limit is 0.5 mg/kg (ppm) -
ppm = parts per million f = detection limit is 0.7 mg/kg (ppm)
Updated: 9/22/38 RBE Page 2 of 4
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Table G-2 — Summary of Analytical Results for Soil Samples, PAHs by EPA Method 8270 (SIM)
Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon

Project No. 2708

PAHs by EPA Method 8270 (SIM)

Carcinogenic PAHS R i """ Non-¢arcinogenic PAHs,
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B-33 951005-B33-01 | 2708-S033 | 5-Oct-9 0.2 34.6 124, 129, 70. 32.7 141 1.3 29.1 9.9 202. 29.5 16 91 10.5 87.1 575.3
951005-B33-02 | 2708-S033 | 5-0ct-95 2.5 1.9 24 0.88 2.8 25 0.29 1.5 1.7 0.23 0.96 2.1 6.4 0.85 1.5 4.1 74 12.27
951005-B33-03 | 2708-S034 | 5-Oct-95 5.5 181. 185. 72.1 225. 262. 21.3 108. 369. 133. 263. 152. 527. 266. 3,460. 1,190. 824. 1,054.4 .
951005-B33-14 | 2708-3034 | 5-Oct-95 54.0 0.65 0.57 [ND - 0.7 1.1 |ND- ND* 3.4 IND: 2.1 0.62 3.4 1.5 37. 8.6 54 3.02 62.02
951006-B33-18 | 2708-S035 | 6-Oct-95 69.0 0.045 0.054 ND ¢ 0.37 0.056{ND = ND* 0.06 0.35 0.12 0.047 0.18 0.12 3.5 0.47 0.31 0.525 5.157
B-34 950926-B34-01 | 2708-S015 | 26-Sep-95 0.2 6. 10. 4.5 9.9 9.6 16 7.6 0.99 0.46 1.5 8.5 11.7 0.44 1.1 5.6 13.6 49.2 44 89
950926-B34-05 | 2708-S015 | 26-Sep-95 115 227. 256, 153. 356. 383. 41. 223, 253. 452, 1,289, 318. 849. 409. 5,420, 1,580. 1,280. 1,639. 11,860.
B-35 951005-B35-01 | 2708-S033 | 5-Oct-95 0.2 2.2 4. 1.5 4.1 4.1 0.59 3. 0.14 0.54 0.88 4.5 4. 0.15 0.34 2.2 6.7 19.49 19.45
951005-B35-06 | 2708-S033 | 5-Oct-95 22.0 613. 780. 269. 954. 809, 91.5 497. 532. 1,960. 880. 714. 2,600. 982, 20,700. 4,890. 4,330. 4,013.5 37,588.
951005-B35-10 | 2708-5033 | 5-Oct-95 29.0 0.13 0.14 0.068 0.17 0.18 IND » 0.096 0.52 0.28 0.27 0.14 0.5 0.28 4.3 14 0.82 0.784 8.51
M-11 | 951102-M11-01 | 2708-3047 | 2-Nov-95 0.2 8.1 18. 6. 10. 6.9 23 9.2 0.73 0.91 0.82 12. 12. 0.3 0.37 4.2 14. 67.4 45.33
951102-M11-09 | 2708-S047 | 2-Nov-95 39.0 0.16 0.11 0.046 0.077 0.13 |[ND - 0.047 0.85 0.083 0.21 0.063 0.94 0.65 15 2.1 0.91 9.723 7.306
951102-M11-10 | 2708-S047 | 2-Nov-95 43.5 0.26 0.14 0.07 0.16 0.26 IND 0.076 0.8 0.089 0.4 0.11 14 0.65 2. 31 14 0.966 9.949
MW-01-22| 951024-M1-01 | 2708-S039 | 24-Oct-95 0.2 0.41 0.66 (ND- 0.61 064 |ND- 0.75 [ND = ND ° ND* L 0.71 IND* ND* ND * 1 3.07 2.71
951024-M1-02 | 2708-5039 | 24-Oct-95 3.5 0.91 15 0.74 1.7 1.3 0.4 1.8 |nD® ND*® ND?* 2.3 0.79 |IND*® ND*® ND* 14 8.35 4.49
951024-M1-06 | 2708-5039 | 24-Oct-95 235 IND* ND* ND° ND* ND * ND* ND* ND* ND* 0.19 |ND- 0.032|ND * ND * 0.15 0.089{ND 0.461
MW-02-32| 951106-M2-01 | 2708-5049 | 6-Nov-95 0.2 0.73 1.2 0.49 1.1 0.83 0.16 0.69 0.047 0.083 0.14 1 14 [ND>0.05 0.053 0.57 18 52 5.093
951106-M2-06 | 2708-3049 | 6-Nov-95 24.0 0.039 0.036|ND = 0.04 0.037{ND - ND ® 0.2 |ND- ND° ND* ND ND* 0.08 IND - ND* 0.152 0.28
MW-03-56] 951101-M3-10 | 2708-5045 | 1-Nov-95 31.0 0.53 0.83 0.3 0.84 0.51 0.098 0.61 0.1% 0.14 0.14 0.96 14 0.16 0.65 0.77 2. 3.718 6.41
951101-M3-13 | 2708-5046 | 1-Nov-95 | 380 IND- ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND ND
951101-M3-17 | 2708-S046 ; 1-Nov-95 53.5 ND* ND * ND:* ND * ND* ND* ND* ND* ND* ND* ND:* ND* ND* ND * ND* ND = ND ND
951101-M3-18 | 2708-S046 | 1-Nov-95 | 53.5 (dup) {Np» 0.044|ND = ND* ND° ND * ND* ND* ND* ND * 0.04 0.031|ND - ND* ND* 0.042 0.044 0.113
MW-04-57] 951030-M4-01 | 2708-8043 | 30-Oct-95 0.2 10. 26. 10. 28. 15. 4. 21. |ND>5.0 4.4 2.6 35. 12. ND>5.0 1.7 34 22. 114, 811
951030-M4-06 | 2708-S043 | 30-Oct-95 25.5 190. 2060. 68. 210. 180. 24. ND¢ 65. ND ¢ 110. 190. 640. 49, 25. 480. 830. 872. 2,389.
951030-M4-15 | 2708-S044 | 30-Oct-95 570 [IND- ND® ND ND°® ND * ND * ND* 0.03 IND ND* ND* 0.053|ND » 0.08 0.033 0.067|ND 0.263
MW-05-32] 951027-M5-01 | 2708-S042 | 27-Oct-95 0.2 0.13 0.22 0.077 0.15 0.13 IND - 011 IND - ND* ND * 0.15 02 |ND- ND* 0.073 0.19 0.817 0.613
951027-M5-05 | 2708-S042 | 27-Oct-95 15.5 115. 170. 58. 208, 130. 25. 104. 19. 15. 41. 153. 330. 16. 8.1 113. 437. 810. 1,132.1
951027-M5-07 | 2708-S042 | 27-Oct-95 21.5 . 0.087 0.039IND - 0.051 0.085|ND) = ND* ND* ND * 0.072 0.044 0.17 INDp - ND* 0.15 0.23 0.242 0.666
951027-M5-10 | 2708-5042 | 27-Oct-95 315 ND * ND * ND* ND* ND* ' ND* ND* ND * ND * ND* ND* ND* ND* ND* ND*® ND* ND ND
MW-06-61} 951107-M6-01 | 2708-S050 | 7-Nov-95 2.5 ND a ND:® ND* ND:* ND* ND* ND* ND* ND * ND* ND* ND - ND* ND* ND* ND* ND ND
951107-M6-08 | 2708-S050 ;| 7-Nov-95 30.0 340, 170. 120. 190, 450. 25. 94, 2,350. 25. 1,420. 130. 1,900. 990. 3,650. 5,780. 2,980. 1,389. 19,225.
951107-M6-10 | 2708-S050 | 7-Nov-95 38.5 0.042|ND - ND * ND* 0.066{ND = ND* 0.22 IND 0.16 ND* 0.22 0.095 0.076 0.6 0.34 0.108 1711
951107-M6-11 | 2708-3050 | 7-Nov-95 43.0 IND* ND * ND * ND * ND * N[ * ND* ND * ND * ND * ND * ND.* ND * ND * 0.056|ND = ND 0.056
ODEQ Soil Cleanup Levels ? .01 - 01 0.1 6.1 © 01 0.1 0.1 i 2,000, - # 20,000, 7} #° .| 8000. | 2000. ©30. # 6,000. # #]
EPA PRGs for Industrial Soil o 2.61 2.61 * 26,13 0.26 - 1.2 0.26 2.61 110.. # 5.7 # 1272517 | -90. | 240. # 100. # . T?I
Note: DEQ = Oregon Department of Environmental Quality # = Reference level not established a = detection limit i3 0.05 mg/kg (ppm)
EPA = U.S. Environmental Protection Agency 1 = Sample number prefix: 2708- b = detection limit is 0.2 mg/kg (ppm)
mg/kg = milligrams/kilogram 2 = Reference Levels are Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045) . = detection limit is 1 mg/kg (ppm)
ND = Not detected above detection limit indicated 3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Seil d = detection limit is 100 mg/kg (ppm)}
PAHs = polynuclear aromatic hydrocarbons Bold = Detected above Reference Levels e = detection limit is 0.5 mg/kg (ppm)
ppm = parts per million { = detection limit is 0.7 mg/kg {ppm) .
Updated: 9/22/98 RBE Page 3 0f 4
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Table G-2 -~ Summary of Analytical Results for Soil Samples, PAHs by EPA Method 8270 (SIM)
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Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon Project No. 2708
PAHs by EPA Method 8270-(SIVD) b il " Analytical Results™ -7 Vol T C
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MW-08-56 951025-M8-01 | 2708-5040 | 25-Oct-95 0.2 41.7 20.5 9.1 46.2 |ND>0.50 32 56.5 14 26.1 203.4
951025-M8-11 | 2708-S040 | 25-Oct-95 44.0 0.15 0.21 {ND* : 0.08 0.74 0.3 0.22 0.13 1.5 0.71 0.783 7.28
951025-M8-15 | 2708-S041 | 25-Oct-95 55.0 ND* ND* ND* ND* ND * _ 0.057[ND » 0.065|ND = 0.31 0.11 0.1 |ND 0.642
MW-09-29{ 951023-M9-01 | 2708-5037 | 23-Oct-95 0.2 2.5 1.9 0.42 1.9 0.12 0.17 0.31 2.6 2.2 0.055 0.087 0.96 3.3 117 9.802
951023-M9-04 | 2708-3037 | 23-Oct-95 5.0 14.4 13.3 2.7 16.1 0.12 1.3 2. 22.6 17.9 04 1.2 8.6 30.4 78.5 84.52
951023-M9-05 | 2708-S037 | 23-Oct-95 115 0.028 0.035\ND) + 0.032 0.041IND = 0.027|ND - ND*° 0.03 0.036 0.076|Np = ND* 0.096 0.12 0.163 0.358
MW-10-61] 951108-M10-01 | 2708-S052 | 8-Nov-95 0.2 6.7 11. 5.1 9.5 6.3 14 5. 0.83 IND* 1.7 6.7 11. 0.23 0.081 3.3 9.9 45. 33.741
951108-M10-02 | 2708-3052 | 8-Nov-95 | 0.2 (dup) 10. 17. 6.2 14. 7.5 2.2 7.2 11 [ND- 1.1 9. 14. 0.36 0.13 5.2 12. 64.1 42.89
951108-M10-09 | 2708-S052 | 8-Nov-95 | 280 |Np- ND * ND* ND ® ND* ND * ND* 0.038|ND » 0.038|ND * 0.078|ND - 0.23 0.22 0.16 |ND 0.764
MW-12-36] 951023-M12-01 | 2708-S037 | 23-Oct-95 0.2 8.5 15.3 5.2 13.3 12.3 2.2 8.7 1.5 0.23 2. 10.8 12.4 0.54 0.34 5.8 17.1 65.5 50.71
951023-M12-06 | 2708-S038 | 23-Oct-95 220 |ND- ND* ND* ND * 0.27 IND - ND * 0.34 [ND - 0.99 IND * 0.97 © 04 0.23 4. 14 0.27 8.33
951023-M12-07 | 2708-5038 | 23-Oct-95 26,5 IND:® ND ® ND = ND ° ND* ND * ND* ND * ND* ND* ND* ND * ND* ND * ND * ND* ND ND
GT-1 971117-001 2708-8054 | 17-Nov-97 3.0 0.27 0.5 0.16 0.58 0.25 IND " 048 IND: ND* ND* 1. 0.38 IND ND* 0.06 0.66 2.24 2.1
971117-004 | 2708-S054 | 17-Nov-97 105 IND* NDf NDf ND ¢ NDf NDf NDf 14 [NDF 097 IND® ND* 21 INDTF NDf . 1.7 IND 6.17
971117-006 | 2708-S054 | 17-Nov-97 16.0 |ND: ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND - ND * ND * ND ND
971117-008 | 2708-5054 | 17-Nov-97 205 |ND-» ND * ND* ND * ND° ND* ND* ND* ND* ND>® ND* ND* ND* ND* ND* ND* ND ND
971117-011 2708-3054 | 17-Nov-97 365 |IND: ND* ND * NG * ND* ND * ND* ND*® ND* ND* ND* ND* ND* ND* ND * ND * ND ND
GT-2 971117-012 § 2708-S054 | 17-Nov-97 3.5 ND°® ND * ND* ND * ND* ND:® ND * ND:* ND * ND* 0.084|NpD » ND* ND* ND* ND°® ND 0.084
971117-017 2708-8055 | 17-Nov-97 155 ND* ND* ND= ND* ND-* ND* ND® ND ® ND * ND* ND* ND* ND* ND* ND°® ND * ND ND
971117-021 2708-S055 | 17-Nov-97 33.0 ND * ND* ND * ND* ND * ND *° ND* ND* ND * ND:® ND* ND* ND* ND* ND* ND* ND ND
GT-3 971118-023 2708-S056 | 18-Nov-97 3.0 2.2 33 8.4 3.8 1.8 IND- 2.4 0.33 0.29 0.11 41 75 |ND: 0.14 0.12 8.6 219 21.19
971118-026 2708-3056 ¢ 18-Nov-97 125 |IND- ND* ND* ND* ND * ND * ND - ND* ND*® ND* ND* 0.05 IND ND* ND * 0.049|ND 0.099
971118-032 2708-5056 | 18-Nov-97 36.0 ND = ND* ND* ND* ND* ND * ND * ND ® ND-® ND* ND:* ND * ND* ND * ND* ND* ND ND
GT-4 971118-034 2708-5056 | 18-Nov-97 13.5 ND* ND® ND*® ND*® ND*® ND* ND* ND ND* ND* ND*® ND* ND°® ND* ND ° ND* ND ND
971118-038 2708-8057 | 18-Nov-97 40.5 ND* ND* ND* ND* ND * ND * ND * ND* ND ® ND* ND* ND* ND* ND = ND ® ND* ND ND
MW-13 | 971218-M13-02 | 2708-3058 18-Dec-97 6.0 ND N ND ® ND* ND * ND-® ND-® ND = ND°® ND* ND* ND* ND* ND* ND*® ND* ND* ND ND
971218-M13-03 | 2708-5058 | 18-Dec-97 100 IND- ND:* ND * ND® ND ® ND* ND* ND* ND* ND* ND°® ND* ND* ND* ND* ND* ND ND
971218-M13-04 | 2708-S058 | 18-Dec-97 13.5 ND * ND* ND* ND* ND°® ND* ND* ND*® ND*® ND* ND* ND * ND* ND:* ND * ND* ND ND
971218-M13-05 | 2708-S058 | 18-Dec-97 18.0 0.09 - 0.071ND* 0.061 0.12 |[ND - ND* ND* ND* ND*® ND* 0.16 |[ND* 0.23 0.093 0.17 0.342 0.653
971218-M13-08 | 2708-S058 | 18-Dec-97 245 IND-* ND°® ND* ND* ND°* ND* ND * ND* ND-* ND* ND* ND * ND* ND* ND* ND * ND ND
971218-M13-10 | 2708-5058 | 18-Dec-97 28.0 |[ND- ND:* ND * ND* ND * ND * ND* ND* ND * ND* ND* ND * ND* ND* 0058 [ND* ND 0.058
971218-M13-11 | 2708-S058 | 18-Dec-97 31.0 ND* ND® ND* ND® ND* ND * ND* ND* ND*® ND* ND°* ND * ND* ND * ND * ND* ND ND
§71218-M13-17 | 2708-S059 | 18-Dec-97 57.0 ND * ND * ND * ND * ND * ND ® ND * ND * ND * ND* ND ® ND * ND* ND * ND * ND * ND ND
ODEQ Soil Cleanup Levels 2 ‘ ' ' 0.1 01 | 01 0.1 0.1 01 1} .01 2,000. : # - 120,000. | # 8,000. .| 2,000. | 30. . # 6000. ~} --. # #
EPA PRGs for Industrial Soil ® 5 2.61 2.61 26.13 0.26 7.2 0.26 261 | 110, - # | .57 # 27,251, 0. . | . 240.. # 100. e # #
Note: DEQ = Cregon Department of Environmental Quality ) # = Reference level not established a = detection limit is 0.05 mg/kg (ppm)
EPA = U.S. Environmental Protection Agency 1 = Sample number prefix: 2708- b = detection limit is 0.2 mg/kg (ppm)
mg/kg = milligrams/kilogram . 2 = Reference Levels are Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045) . ¢ = detection limit is 1 mg/kg (ppm)
ND = Not detected above detection limit indicated i 3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Soil d = detection limit is 100 mg/kg (ppm)
PAHSs = polynuclear aromatic hydrocarbons Bold = Detected above Reference Levels e = detection limit is 0.5 mg/kg (ppm)
ppm = parts per million - f = detection limit is 0.7 mg/kg (ppm)
Updated: 9/22/98 RBE Page 4 of 4

File Name: 2708-G1 Soil Quality Table ' HAHN AND ASSOCIATES, INC.



TABLE G-3 - Summary of Analytical Results for Soil Samples
Phenols by EPA Method 8270
Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregen

Project No. 2708

Phenols by EPA Method 8270 . E
’_\ "‘8 :
~ .
- . . - g
« BT — _ 2 Eh -N
Q- (=T i 3?. s
E 8 g = IR =R
g = 3 g =t TR
= & < 8. 5 2
g B B g g g 2 --
3 ‘D R 9 o 5] B =R
o A, S B B = t 8
-1 L LSE - o B B :‘.EE:: o
o L, A A 'S pe] < TR
& g B ok = ¥ R B
3. N -t - > D = Z Z E e
7 DR (R < o] od i e e IR BN i~ P R Sy & R
B-03 950921-B3-05 | 2708-5007{ 21-Sep-9 105 ND>1.7 ND>1.7 ND=>1.7 ND>1.7 ND=3.3 ND>1.7 ND=1.7 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND=>1.7 ND=>1.7 ND
B-10 950925-B10-04} 2708-S013| 25-Sep-95 17.5 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>9.9 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND
B-13 951006-B13-03| 2708-3035| 6-Oct-95 10.5 ND>51 ND>51 ND>51 ND>51 ND>99 ND>51 ND>51 ND=51 ND=51 ND>51 ND>51 ND>51 ND>51 ND>51 ND
B-17 950929-B17-05| 2708-5022| 29-Sep-95 18.5 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>9.9 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND=5.1 ND»>5.1 ND>5.1 ND>5.1 ND>5.1 ND
B-18 950919-B18-05| 2708-5003 | 19-Sep-95 12.0 ND>0.17 |ND>0.17 |ND>0.17 |[ND>0.17 [ND>0.17 |ND>0.17 |[ND>0.17 |[ND>0.17 |ND>0.17 |ND>0.17 |[ND>0.17 0.36|ND>0.17 |ND>0.17 |ND>0.17 0.36
B-19 950919-B19-01| 2708-S003| 19-Sep-95 0.2 ND>0.17 |[ND»0.17 |ND>0.17 [ND>0.17 |[ND>0.33 |[ND>0.17 [ND>0.17 |ND>0.17 [ND>0.17 [ND=0.17 |ND>0.17 [ND>0.17 [ND>0.17 |ND»0.17 [ND>0.17 |ND
B-19 950919-B19-03| 2708-S004 | 19-Sep-95 6.5 ND>26 ND>26 ND>26 ND>26 ND>50 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND
B-20 950929-B20-03| 2708-5022| 29-Sep-95 10.5 ND>26 ND>26 ND>26 ND>26 ND>50 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 . |[ND>26 ND>26 ND>26 ND
B-22 951003-B22-05| 2708-S027] 3-Oct-95 13.5 ND>0.17 |ND>0.17 [ND>0.17 |ND>0.17 |ND>0.33 |ND>0.17 |[ND>0.17 |ND>0.17 |ND>0.17 |[ND>0.17 [ND>0.17 [ND>0.17 [ND>0.17 [ND>0.17 |ND>0.17 |ND
B-22 951003-B22-09| 2708-3028| 3-Oct-95 24.0 ND>0.17 |ND>0.17 |[ND>0.17 |ND>0.17 |ND>.33 ND>0.17 |ND>0.17 |[ND>0.17 |[ND>0.17 |ND>0.17 |[ND>0.17 [ND>0.17 |ND>0.17 |ND>0.17 |ND>0.17 |ND
B-23 951003-B23-08] 2708-5029| 3-Oct-95 26.5 ND>0.8 ND>0.8 ND>0.8 ND>0.8 ND>2.0 ND>0.8 ND=0.8 ND=>0.8 ND>0.8 ND=0.8 ND>0.8 ND>0.8 ND>0.8 ND>0.8 ND>0.8 ND
B-26 951003-B26-06| 2708-S030| 4-Oct-95 20.5 ND>51 ND>51 ND>51 ND>51 ND>99 ND>51 ND>51 ND»>51 ND>51 ND>51 ND»51 ND>51 ND>51 ND>51 ND»51 ND
B-27 950920-B27-10{ 2708-S0051 20-Sep-95 23.0 ND>26 ND>26 ND>26 ND>26 ND:>50 ND>26 ND>28 ND>28 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND>26 ND
B-28 951002-B28-01{ 2708-8025} 2-Oct-95 0.2 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>9.9 ND»>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND>5.1 ND
B-28 951002-B28-07] 2708-8025] 2-Oct-95 15.0 ND>51 ND>51 ND>51 ND=>51 ND=>%9 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND=51 ND>51 ND>51 ND
B-29 950922-B29-15] 2708-S012| 22-Sep-95 35.5 |ND>51 ND>51 ND>51 ND>51 ND>93 |ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND
B-30 950922-B30-061 2708-5010| 22-Sep-95 11.5 [ND>51 ND>51 ND>51 ND>51 ND>99 |ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND
B-31 950925-B31-06{ 2708-S014 25-Sep.195 21.0 ND>51 ND>51 ND>51 ND>51 ND:99 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND
B-33 951005-B33-03| 2708-S034 5-0ct-95 5.5 ND>51 ND>51 ND>51 ND>51 ND>3%9 ND>51 ND>51 ND»>51 ND>51 ND»51 ND>»51 ND>51 ND>51 ND>51 ND>51 ND
B-33 951005-B33-14| 2708-S034] 5-Oct-95 54.0 |ND>17 ND>17 ND>17 ND>17 ND-»33  [ND>17 ND>17 ND>17 ND>17 ND>17 ND>17 ND>17 ND>17 ND>17 ND>17 ND
B-35 951005-B35-01} 2708-5033] 5-Oct-95 0.2 ND>.17 [ND>17 |[ND»17 |ND>.17 |ND>.33 |[ND>.17 |ND»17 |ND>17 [ND>17 |ND>.17 |ND>.17 |ND>17 |ND>17 |ND>17 |[ND>.17 |[ND
MW-04-57 | 951030-M4-01 | 2708-5043| 30-Oct-95 0.2 ND>51 ND>51 ND>51 ND>51 ND>93 [IND>51 ND>51 ND>51 ND>61 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND
MW-04-57 | 951030-M4-06 | 2708-8043} 30-Oct-95 25.5 ND>51 ND>51 ND>51 ND>51 ND>99 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND>51 ND
MW-10-60 |951108-M10-01) 2708-5052 8-Nov-95 0.2 [ND>34 |[|ND>34 |[ND>3.4 |[ND>34 |[ND>66 |ND>34 |ND>3.4 [ND>34 |ND>34 |ND»34 |ND>34 |[ND>34 |ND>34 |[ND>34 |ND>34 |ND
MW-12-34 |951023-M12-06| 2708-S038} 23-Oct-95 22.0 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND>3.3 |[ND=17 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND>1.7 ND
ODEQ Soil Cleanup Levels ® L i EEE RN # # # # # | # # 5 ) & | . # 2. | #
EPA PRGs for Industrial Soil * # | 867 | 2044 | 13625 | 1363 | # | 34063 | 3406 | # | # | 20438 | 795 | 10000068126 | 173 | 4
Note: DEQ = Oregon Department of Environmental Quality * = Sample number prefix: 2708- ‘
EPA = U.S. Environmental Protection Agency * = Reference Levels are Soil Cleanup Levels in the Soil Cleanup Table (OAR 340-122-045)

= Reference Levels are EPA Region Y Prehmnary Kemediation Goals (PHUs) for Industrial Sou
# = Reference level not established

mg/kg = milligrams/kilogram
ND = Not detected above detection limit indicated

Updated: 9/22/98 RBE
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TABLE G-4 - Summary of Analytical Results for Soil Samples
Priority Pollutant Metals by EPA Methods 6010 and 7470

Remedial Inveétigation
Northwest Natural - Gasco Facility
Portland, Oregon Project No. 2708
Total Metals by EPA Method 6010 and 7470~~~ "~ Analyt
T BRERC AT - L mglkg (ppm) -
%
950921-B1-01 | 2708-S009 | 21-Sep-95 0.2 60. |ND>0.10 21. [ND>1.0 ND>1.0 4.1 140.
950921-B1-02 | 2708-S009 | 21-Sep-95 0.2 58. |ND>0.10 26. |ND>1.0 ND>1.0 7.8 160.
950921-B1-05 | 2708-S009 | 21-Sep-95 10.5 _ 130. |ND>0.10 36. |ND>1.0 ND>1.0 3. 670.
B-2 950927-B2-05 | 2708-5016 | 27-Sep-95 16.0 4.9 15. IND>0.10 31. [ND>1.0 ND>1.0 38 3,000.
B-3 950021-B3-05 | 2708-S007 | 21-Sep-95 10.5 ND>1.0 7.7 |ND>1.0 ND>1.0 30. 36. 22. |ND>0.10 41. [ND>1.0 ND>1.0 5. 120.
GT-1 971117-001 | 2708-S054 | 17-Nov-97 3.0 1.8 -
971117-004 | 2708-S054 | 17-Nov-97 105 1.8
971117-006 | 2708-S054 | 17-Nov-97 16.0 24
971117-008 | 2708-S054 | 17-Nov-97 20.5 1.5
971117-011 | 2708-S054 | 17-Nov-97 35.5 1.2
GT-2 971117-012 | 2708-S054 | 17-Nov-97 35 11
971117-017 | 2708-S055 | 17-Nov-97 15.5 2.2
971117-021 | 2708-S055 | 17-Nov-97 33.0 ND>1.0
GT-3 971118-023 | 2708-S056 | 18-Nov-97 3.0 2g
971118-026 | 2708-S056 | 18-Nov-97 12,5 1.9
971118-032 | 2708-S056 | 18-Nov-97 36.0 1.
GT4 971118-034 | 2708-S056 | 18-Nov-97 13.5 2.
971118-038 | 2708-8057 | 18-Nov-97 405
MW-13 | 971218-M13-02 | 2708-S058 | 18-Dec-97 6.0
971218-M13-03 | 2708-S058 | 18-Dec-97 10.0
971218-M13-04 | 2708-S058 | 18-Dec-97 135
971218-M13-05 | 2708-S058 | 18-Dec-97 18.0
971218-M13-08 | 2708-S058 | 18-Dec-97 24,5
971218-M13-10 | 2708-S058 | 18-Dec-97 28.0
971218-M13-11 | 2708-S058 | 18-Dec-97 31.0 1.8
971218-M13-17 | 2708-S059 | 18-Dec-97 57.0
ODEQ Industrial Maximum Allowable Soil Concentration > - 8 L 1,000. 1,500. |  80,000. 2,000. 600. 40,000. |# .. 10,000. : L
' . 'EPA PRGs for Industrial Seil® >} -+ 681 ] 2.38 111 - 850, 641 | ' 63,263. | 7 °1,000. |# " 8,517, ‘8,517, 136.27| . 100,000,

Note:

Updated: 9/22/98 RBE

ODEQ = Oregon Department of Environmental Quality
EPA = U.S. Environmental Protection Agency

mg/kg = milligrams/idlogram

ND = not detected above detection limit indicated

ppm = parts per million

PRGs = EPA Region 9 Preliminary Remediation Goals

File Name: 2708-G1 Soil Quality Table

# = Reference level not established

- 1 = Sample number prefix: 2708-
2 = Reference Levels based on Oregon Soil Cleanup Table (OAR 340-122-045)

3 = Reference Levels are EPA Region 9 Preliminary Remediation Goals (PRGs) for Industrial Seil
Bold and Shaded = Detected above Reference Level

Page lof 1
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Summary Figures
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Table H-2 - Summary of Historical Anal
PAHs by EPA Method 8270

Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon

ytical Results for Groundwater Samples - Monitoring Wells, December 1995 to Present

PAHs by EPA Method 8270 (SIM)

Project No. 2708

y ug/}_,(ppb) ‘

...~ Carcinogenic PAHs . Not-carcinogenic PAHs .
. & |
E ,:% :v @ g . e
= g i < & | %
R o e e e 8 2 g 5 S
MW01-22 | 951207-MW1-22-01 | 2708-W011| 7-Dec-95 : 12 L 2.6 52. 39,
960319-MW1-22-01 | 2708-W014 | 19-Mar-96 | 8 0,64 9.6 0.33 41 0.41{ 90. !
960618-MW1-22-01 | 2708-W018| 18-Jun-96 0.14 0.34 7.6 0.26 3.3 0.21 75. 12.
961001-MW1-22-01 | 2708-W021| 1-Oct-96 | ND* S 53 55. 0.98 15. 0.99 440, 130. _
970225-MW1-22-01 | 2708-W024 | 25-Feb-97 ND* 01y 37 |np - 16 [Np - 65 o9
970225-MW1-22-02 | 2708-W024 | 25-Feb-97 0.12[ 031 3.2 |\p- 16 0.13 55 _ o -
970827-MW1-22-01 | 2708-W027 | 27-Aug-97 | [ TS Y T 70. 16 16. 2.6 230. 1L 20, . 988.
970827-MW1-22-02 | 2708-W027 | 27-Aug-97 2| &6 66. IND- 19. 3.8 170. 12. -28.1 736.
980217-MW1-22-01 | 2708-W030| 17-Feb-98 | 0.26 0.76 12 [Np- 15 0.58 3.5 32| 45 23,
980602-MW1-32-11 | 2708-W033 | 2-Jun-98 e 18. 3.3 0.89 14. 13. : 23, 29, 981 209.
MWO02-32 | 951206-MW2-32-01 | 2708-W010| 6-Dec-95 ND - ND 4. 0.29 0.28[\p - 0.48 0.32] 45 051 0670 - 0 51.6
960318-MW2-32-01 | 2708-W013 | 18-Mar-96 [N~ ND* ND* ND* 4. 0.16 0.1 |Np- ND* ND* ND* ND* 028 . 0. 45
960618-MW2-32-01 | 2708-W018 | 18-Jun-96 ND* ND* ND* 15 0.23 0.15\Np - ND* 0.22 0.09{Np » 041 7 0, 2.6
961001-MW2-32-01 | 2708-W021| 1-Oct-96 ND * ND * ND* 8.4 0.14 0.16 0.1 0.12 0.23 0.22 0.23 0.93 0 10.5
970225-MW2-32.01 | 2708-W024 | 25-Feb-97 ND* ND- ND* 11 |np- ND- ND - ND* 015/ ND- 0.37 0 6
970827-MW2-32-01 | 2708-W027 | 27-Aug-97 ND - 01 |np - 16. 0.17 0.19 0.14/ND - 0.21 0.17|np - 0.96 02 18,
980217-MW2-32-01 | 2708-W030 | 17-Feb-98 ND* ND - ND* 42 0.11|Np » ND- ND- 0.19)xp - ND* 0520 0. 5.
980601-MW2-32-05 | 2708-W032| 1-Jun-98 ND * ND- ND* 2.2 {ND* ND * ND* ND - 0.19|Np - ND - 0.82I S0 3.2
MW03-26 | 951206-MW3-26-01 | 2708-WO010 | 6-Dec95 |: 2.8 4777 15| 41 46 15 2.7 2.3 3.9 85 12 30. 47 9.4 21 85.2
960318-MW3-26-02 | 2708-W013 | 18-Mar-96 | 0.2 '0.35 0.14 0.39 0.3 2.5 14 1.1 0.34 1.1 0.58 32. 0.36 1.3 17 424
960618-MW3-26-01 | 2708-W018| 18-Jun-96 0.49| 047 0.17 0.56 0.55 5.5 2.6 15 0.42 13 1.3 30. 0.79 1.9 2.6 41.9
961001-MW3-26-01 | 2708-W021 | 1-Oct-96 ALt 1z 47. 30, 95 Inp - 34. 36. |ND- 10. 8.6 54. 182. | 334
970225-MW3-26-01 | 2708-W024 | 25-Feb-97 XY 0.36 13 0.59 0.79 0.32 0.1 11 1.2 0.18 0.97 0.39 19| 49 11.9
970827-MW3-26-01 | 2708-W027 | 27-Aug-97 BT 2 77 3.9 13 17 11 5.6 6.7 |ND* ND* 1.4 78| 276 53.2
980217-MW3-26-01 | 2708-W030 | 17-Feb-98 15 0.39 18 0.44/ - 0.18 0.5 0.24 2.4 1 0.1 0.39 0.27 13f - 71 13.4
: 980602-MW3-26-09 | 2708-W033 | 2-Jun-98 24. 5.7 26. 11 0.3 16 15 25. 27. 0.47 18 3.8 43. 99.8 204.
MW03-56 | 951206-MW3-56-01 | 2708-W010| 6-Dec.95 - 033 0.14 041 0.85 51. 46. 8.1 0.36 7.8 19. | +1.200. 42, 7.8 27| 1,38,
960319-MW3-56-01 | 2708-W014 | 19-Mar-96 | 033 0.13 . 0.38 0.73 56. 70. 5.6 0.28 6.1 2. | 1700, 53. 8.3 231 1927
960620-MW3-56-01 | 2708-W019 | 20-Jun-96 022/ - 026 0.51 47. 56. 6.4 0.21 5.8 27. | 1,300. 39. 8.1 16| 1491
961002-MW3-56-01 | 2708-W022| 2-Oct-96 ND* ND* 0.27 42, 62. 6 |ND- 6.7 27. | 730 58. 5.6 05 938.
970226-MW3-56-01 | 2708-W025 | 26-Feb-97 ND* ND* 0.29 42. 51. |Np- ND* 3.2 21. 440, 53. 75 0.6 618.
970828-MW3-56-01 | 2708-W028 | 28-Aug-97 0.13/ ) « 0.13 0.28 21. 15. 7.3 IND - 7. 15. 85. 39. 5.4 0.8 196.
980218-MW3-56-01 | 2708-W031| 18-Feb-98 0.1 [np- ND* 0.2 25. 14. 37 |np - 48 13. 122. 41, 5.5 0.6 130.
980218-MW3-56-02 | 2708-W031 | 18-Feb-98 ND* ND * 0.2 33. 17. 39 [xp - 49 17. '26. 48, 5.3 05 156.
980602-MW3-56-14 | 2708-W033 | 2-Jun-98 49 17 5.1 46 57. 19. 12. 43 20. 28. 37. 86. 28. 245 316.
980602-MW3-56-15 | 2708-W033 | 2-Jun-98 47 1.9 5.3 45 54. 18. 12, 43 19. 28. 32. 3
EPA Maximum Contaminant Levels (MCLs) for Drinking Water # # # 2 # _ # # # C# L #0908
EPA Region 9 Preliminary Remedial Goals (PRGs) for Tap Water 0.09 0.09 0.92 0.01 9.2 365 # 1,825 4 1,460 | 243 | .43
DEQ Ambient Water Quality Criteria (AWQC) for Surface Water? # # # # ¥ 520 # # & 544 g L8307

Updated: 9/24/98 RBE
File Name: * 2708-H GW Results (Master)
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Table H-2 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells, December 1995 to Present

PAHs by EPA Method 8270

Remedial Investigation
Neorthwest Natural - Gasco Facility

Portland, Oregon

Project No. 2708

" Andlytical Results
o 2 - . . .. ug/l (ppb)
E . g =
2 1 o
£ %», g i5 i
g 2 . 8
g 2 £ g
z » ‘é 5
1 i s 3|
B 8. 5. : e
951206-MW4-35-01 | 2708-W010| 6-Dec-95 35|ND - 54.5
960318-MW4-35-01 | 2708-W013 | 18-Mar-96 0.94{Np « 84.4
960318-MW4-35-02 | 2708-W013 | 18-Mar-96 0.7 {ND+ 79.1
960618-MW4-35-01 | 2708-W018 | 18-Jun-96 0.71{ND - 61.4
961001-MW4-35-01 | 2708-W021| 1-Oct-96 046/ » 423
970225-MW4-35-01 | 2708-W024 | 25-Feb-97 0.19/Np » 457
980827-MW4-57-01 5 | 2708-W027 | 27-Aug-97 0.22|\Np - 36.3
980217-MW4-35-01 | 2708-W030 | 17-Feb-08 01 |np- : 319
980601-MW4-35-06 | 2708-W032 | 1-Jun-98 0.23|Np » 20. 2.9 0.74|np - 6.6 6.2 0.12 0.19 436
MW04-57 | 951205-MW4-57-01 | 2708-W009 | 5-Dec-95 0, 0.65|Np - 49. 2.2 5.8 0.14 7.8 11 | 1200 42 8.6 17| 1328
960321-MW4-57-01 | 2708-W016 | 21-Mar-96 035 0.7Np - o 35, 19 49 0.27 6.9 9.2 | 1,000 31 6.3 23| 1,008,
960620-MW4-57-01 | 2708-W019 | 20-Jun-96 021 0.46ND + ~w01] 39 2.8 4.1 0.15 6.5 10. |+ 540, 34. 85 14 646.
961002-MW4-57-01 | 2708-W022| 2-Oct-96 0.29Np » ND ' 48 5.6 4.7 INnD» 7.2 7.6 | 1,600, 27. 6.1 06| 1,707
970226-MW4-57-01 | 2708-W025 | 26-Feb-97 0.22{Np » ND 39. 3.3 3.4 INp- 6.2 6. | 1,600 24, 6. 05| 1888
970828-MW4-35-01° | 2708-W028 | 28-Aug-97 02 |np - ND 49. 2.9 26 |ND- 4.3 43 | 1,600, 24, 4.2 04| 1,692
980218-MW4-57-01 | 2708-W031 | 18-Feb-98 0.11}Np » ND 45. 2. 16 |ND» 3.6 3.4 | -2,280. 19. 3. 03| 2358
980603-MW4-57-18 | 2708-W034 | 3-Jun08 0.32lNp - ND 51. 2.4 31 |Np- 6.1 59 | 2,200.. 23. 6.7 08| 2299
MW05-32 | $51205-MW5-32-01 | 2708-W009 | 5-Dec-95 R | 26 012 07056 12, 9.2 18. 0.9 15. 28. 11. 88. 18. 7.6 208.
960319-MW5-32-01 | 2708-W014 | 19-Mar-96 55 8.5 6 2.1 20. 48 4. 10. 1 100. 53. 298 269,
youslo-mwa-dz0t | 2708-Wo14 | 19-Mar-96 ~ |np- 11 44 |ND* 0.96 5.3 0.61 29. 11| 0. 45.
960620-MW5-32-01 | 2708-W019 | 20-Jun-96 27 3.4 11 9.2 2.3 12, 2.1 0.42 20. 20. 13.7 82.8
961001-MW5-32-01 | 2708-W021| 1-Oct-96 +-63. 51 ND ¢ 47. 56. | © 160. |Np:« ND ¢ 83. 150. 277. 713.
970225-MW5-32-01 | 2708-W024 | 25-Feb-97 0.16] 0.33 ND* 0.95 0.12 8. 0.23 0.16 0.29 3.8 L 9.7
970827-MW5-32-01 | 2708-W027 | 27-Aug-97 24 2.7 ND* ND* 1.8 5.8 6.3 10.4 24.3
980217-MW-5-32-01 | 2708-W030 | 17-Feb-98 - 0.67) 0.65 0.1 0.19 0.62 15 L7 32 7.6
980602-MW5-32-10 | 2708-W033 | 2-Jun-98 e 1. 0.47 1.6 6.3 20. 24, 35.7 94.7
MW06-32 | 951207-MW6-32-01 | 2708-W011| 7-Dec-95 ‘ b, | 28041 690, [ 3,100, 220. | 14,000. 280. | 22,000, 25,000. | 7470. | 199,570.
960319-MW6-32-01 | 2708-W014 | 19-Mar96 | - 19| 085 03| 079 2.5 2.6 24. 0.3 16. 16. 66| 2346
T o iUl | 2708-W014 | 19-Mar-96 [Np+  |ND- ND- ND*  |ND* 2. 5.1 |ND* 13 17 0. 1,940.
960617-MW6-32-01 | 2708-W017 | 17-Jun-96 | % = 4.5 24 087 25 5. 2.4 29. 0.9 27. ) 40. 162| 187
960930-MW6-32-01 | 2708-W020 | 30-Sep-96 -66. 32. 12. 29. 63. 7.8 190, 64| 320, 210. | --1,900. 970. 330. 2035 |  4,758.
970224-MW6-32-01 | 2708-W023 | 25-Feb-97 |np - ND* ND* ND* ND*© 2.7 13. IND- ND* 64. -830. 130. 8.5 0. 1,308,
970826-MW6-32-01 | 2708-W026 | 26-Aug-97 | - 44 22 0.82 2.2 48 ND>5 29. 0.65 33. o7. |.13p0. | 220 25. 15. | 2,070.
980216-MW6-32-01 | 2708-W029 | 16-Feb-98 | - 48, 217. 7. 24. |47, _ 7.1 96. 9.2 | . 220 170. | 1,200. 840. 290. 1619  3,554.
980601-MW6-32-04 | 2708-W032 | 1-Jun-98 62 3. 0.85 2.6 6.4 “IND ¢ 50. 0.98 38. 100. |-.1,300. 2,245.
EPA Maximum Contaminant Levels (MCLs) for Drinking Water. o # # 2 # # # . C# SIS O S Jxra
EPA Region 9 Preliminary Remedial Goals (PRGs) for Tap Water - 0.09 0.09 0.92 0.01 " 9.2 # 1,825 . # 1,460 | ‘
DEQ Ambient Water Quality Criteria (AWQC) for Surface Water® ' # # e # # # # # . gt

ated: 9/24/98 RBE

Name; * 2708-F GW Results (Master)

Page 2 of
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Table H-2 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells, December 1995 to Present

PAHs by EPA Method 8270

Remedial Investigation
Northwest Natural - Gaseo Facility
Portland, Oregon

Project No. 2708

PAHs by EPA Method 8270 (SIM) "~ Analytical Results
R S R . . o ugl(ppb)
E g g . g
o E ' .‘E:‘:f. 8 B ‘ n; |
g B 3 P o ..:.% § g o
5 e 3 Bl 8
= .E . = % l E
2 e S S k]
= 3 S g < 2 & g
MW06-61 { 951208-MW6-61-01 | 2708-W010| 6-Dec-95 29. 5 : 745. .
960319-MW6-61-01 | 2708-W014 | 19-Mar-96 197,
960620-MW6-61-01 | 2708-W019 | 20-Jun-96 139.
961001-MW6-61-01 | 2708-W021 | 1-Oct-96 153,
970225-MW6-61-01 | 2708-W024 | 25-Feb-97 365
970828-MW6-61-01 | 2708-W028 | 28-Aug-97 1,452.
MWO08-29 | 951207-MW8-29-01 | 2708-W011| 7-Dec-95 7,688.
960321-MW8-29-01 | 2708-W016 | 21-Mar-96 | 7,880.
micro-purgel 960619-MW8-29-01 | 2708-W019] 20-Jun-96 | 2,087.
960619-MW8-29.02 | 2708-W019 | 20-Jun-96 2,166.
961002-MW8-29.01 | 2708-W022{ 2-Oct-96 6,086,
970226-MW8-29-01 | 2708-W025 | 26-Feb-97 6,204,
970828-MW8-29-01 | 2708-W028 | 28-Aug-97 11,713
980218-MW8-29-01 | 2708-W031| 18-Feb-98 11,760.
980603-MW8-29-19 [ 2708-W034 | 3-Jun-98 12,407.
MW08-56 | 951207-MW8-56-01 | 2708-W01l| 7-Dec-95 | 21,200.
960321-MW8-56-01 | 2708-W016 | 21-Mar-96 } 15,501,
960620-MW8-56-01 ¢ | 2708-W019 | 20-Jun-96 1,769,
961002-MW8-56-01 | 2708-W022| 2-O¢t-96 0. - 11,742.
970226-MW8-56-01 | 2708-W025 | 26-Féb-97 0. 13,692
970828-MWS8-56-01 | 2708-W028 | 28-Aug-97 = 18,141.
980218-MWB8-56-01 | 2708-W031| 18-Feb-98 , h 12,945,
980603-MW8-56-21 | 2708-W034 | 3-Jun-98 | . o 5 . | ,600. _ 17,720.
MW09-29 | 951205-MW9-29-01 | 2708-W009| 5-Dec95 |np- ND - ND* ND - ND* ND* ND- ND- 01 0.15|Np » 0.12|Np - 0.44 0.37 0.11JND 1.3
960318-MW9-29-01 | 2708-W013 | 18-Mar-96 |Np» ND* ND* ND* ND* ND - ND* 0.11|Np - 0.18|Np - 0.29 0.15|Np * 0.6 0.27IND 16
960618-MW9-29-01 | 2708-W018 | 18-Jun-96 |np- ND* ND* ND* ND * ND* ND* ND* ND* 0.15/Np - ND* ND* ND* ND* ND ND 0.2
961001-MW9-29-01 | 2708-W021 | 1-Oct-96 {Np - ND - ND* ND* ND* ND ND* ND - ND* 0.12|Np ND* ND* 0.28{ND » ND* ND 0.4
970225-MW9-29-01 | 2708-W024 | 25-Feb-97 |np» ND- ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND ND
970827-MW9-29-01 | 2708-W027 | 27-Aug-97 |np - ND* ND* ND* ND* ND* ND* ND* ND* ND ND* ND* ND* ND* ND* ND* ND ND
980217-MW9-29-01 2708-W030| 17-Feb-98 ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND* ND- ND* ND* ND ND
980602-MWSG-29-07 2708-W033 2-Jun-98 ND * ND* ND * ND* ND* ND * ND* ND* ND* ND* ND * ND* ND* ND* ND * ND* ND ND
EPA Maximum Contaminant Levels (MCLs) for Drinking Water ' # # B ; 2 # # # 8 # # # # # # # #
EPA Region 9 Preliminary Remedial Goals (PRGs) for Tap Water - 0.09 0.09 0.92 0.01 9.2 0.01 0.09 365 # 1,825 # 1,460 243 243 182 ¥ #
DEQ Ambient Water Quality Criteria (AWQC) for Surface Water® # # i# # # # # 520° # # # . B4¢ §21) 3 = 0.031* #

Updated: 9/24/98 RBE
File Name: * 2768-H GW Results (Master)
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Table H-2 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells, December 1995 to Present
PAHSs by EPA Method 8270

Remedial Investigation

U
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Northwest Natural - Gasco Facility
Portland, Oregon

Project No. 2708

PAHs by EPA Method 8270 (SIM) =~ 1" o

alytical Results- =~ ' o

h_@‘_glﬂppl_é)“. S

‘Carcinogenic PAHs

| Non-caréinogenicPAHs ~ .~

_ 55’“ : o ‘@ 5 q
g -3 8 g E
£ 2 P E E
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MW10-25 | 951207-MW10-25-01 | 2708-W011| 7-Dec-95 ' 2
960320-MW10-25-01 | 2708-W015 | 20-Mar-96
960617-MW10-25-01 | 2708-W017 | 17-Jun-96
960930-MW10-25-01 | 2708-W020 | 30-Sep-96
970224-MW10-25-01 | 2708-W023 | 25-Feb-97
970827-MW10-25-01 | 2708-W027 | 27-Aug-97
980216-MW10-25-01 | 2708-W029 | 16-Feb-98
980601-MW10-25-02 | 2708-W032 | 1-Jun-98
MW10-61 | 951206-MW10-61-01 | 2708-W010 | 6-Dec-95
960321-MW10-61-01 | 2708-W016 | 21-Mar-96
960620-MW10-61-01 | 2708-W019 | 20-Jun-96 ¢ . .
961002-MW10-61-01 | 2708-W022| 2-Oct-96 0.1 0.88 0.54 15 0.17 41 0.16 46 8.5 3.2
970226-MW10-61-01 | 2708-W025 | 26-Feb-97 0.73 0.45 1. |xp- 35 0.1 3.3 41 38
970828-MW10-61-01 | 2708-W028 | 28-Aug-97 0.33 0.11 0.55(ND) » 22 |np- 0.78 11 2.3
980218-MW10-61-01 | 2708-W031 | 18-Feb-98 0.13|ND » 0.12/Np - 11 |np- 0.29 0.22 15 :
980603-MW10-61-16 | 2708-W034 | 3-Jun-98 019 0.18|Np - 0.13 0.21 17 |Np- 0.26 0.15 2. | e 6.2
MW11-32 | 951207-MW11-32-01 | 2708-W011| 7-Dec-95 13 63 |ND* ‘15| 340. 340. 32, 2.2 48. 190. |-21000: |  360. 33. “20. 7| 22,365.
960320-MW11-32-01 | 2708-W015 | 20-Mar-96 | 0.49] 1.3 |ND>0.5 054f 200 180. 20. 0.75 16. 90. | 14000. |  150. 13. 63| 14,676
960617-MW11-32-01 | 2708-W017 | 17-Jun-96 28 |- 081 ‘14 160. 160. 19. 18 19, 90. |-11000. |  120. 25. =135 11,608,
960930-MW11-32-01 | 2708-W020 | 30-Sep-96 e e 13| 2. 220. 62. 20. | . 150.° 1 150. 000, | 430, 170. '181.9{ 17,604.
960930-MW11-32-02 | 2708-W020 [ 30-Sep-96 133, 3. 22. 270. 250. 4. 31. | 200. 180. | 17000.:f  510. ‘190, 0| 189. | 18,894
970224-MW11-32-01 | 2708-W023 | 25.Feb-97 3.3 |ND* ND* 150. 140. 14 [Np» ND* 68. | 1r000.-|  140. 26. 10.7] 11,536.
970826-MW11-32-01 | 2708-W026 | 26-Aug-97 41| - 05 2. | 260 190. 21. 2.3 37. 120. | 16200. |  200. 25. 20.5 | 17,07.
980216-MW11-32-01 | 2708-W029 | 16-Feb-98 29 |Np® 16] 150 120. 16. 2.3 25. 65. || ~&200, | 140. 25. 159| 9,759,
980601-MW11-32-03 | 2708-W032 | 1-Jun-98 240 |Np e 18..} - 510.|  360. 56. 18. | 1300 | 250, | 30,200, 580. 160. 112. | 32,376.
MW12-36 | 951207-MW12-36-01 | 2708-WO011]| 7-Dec-95 |. 1.5 | 017 - 14 [nD - ND- 7400, 7.8 21. 0.1 28. 170. | 32500, |  230. 17. 37| 3378
060321.MW12-36-01 | 2708-W016 [ 21-Mar-96 | '~ - 038lxp-  |ND- ND* 0.35|Np » ND* 250, 3.3 16. |Np- 18, 110. | 1400, | 200, 12. 07} 2010
960620-MW12-36-01 | 2708-W019 | 20-Jun-96 04 |np- ND ND* 0.4 |ND- ND* 160. 2.4 11. (ND- 18. 81 | 1,200, 130. 18. 08| 1621
961002-MW12-36-01 | 2708-W022| 2-0ct-96 0.47\p ND* ND* 0.33|Np - ND* 140. 2. 10. {Np- 25, 59. | 990, 130. 18. 08| 1,375.
970226-MW12-36-01 | 2708-W025 | 26-Feb-97 0.63{Np « ND* ND* 0.31|{ND - ND* 100. 1.7 |ND - ND* 24 40. 760. 88. 18. 0.9 1,033
970828-MW12-36-01 | 2708-W028 | 28-Aug-97 0.43[Np+ ND* ND* 0.24|ND ND* 79. 14 7.7 Inp - 19. 33. 620. 61. 18. 0.7 840.
980218-MW12-36-01 | 2708-W031 | 18-Feb-98 051Np - ND* ND* 0.18{Np - ND* 1. 0.78 26 |ND+ 17. 25. 530. 52. 9.2 07 708.
' 980603-MW12-36-17 | 2708-W034 | 3-Jun-98 |ND*® : ND* ND*® ND* ND*® ND* ND*® 77. 1.1 59 |ND* 22. 30. ‘480. 62. 19.
MW-13-30 | 980217-MW13-30-01 | 2708-W030 | 17-Feb-98 [np - ND* ND - ND* ND- ND* ND* 190. 1.6 73 [ND 3.5 52. 69. 100. 2.7 [ND
980602-MW13-30-12 | 2708-W033| 2Jun-98 |np» ND* ND* ND* ND* ND* ND* 300. {ND>1 16. IND®
MW-13-61 | 980218-MW13-61-01 | 2708-W031 | 18-Feb-98 [npy. ND- ND - ND - ND- ND* ND- ND* ND* ND* ND*
980602-MW13-61-13 | 2708-W033 | 2-Jun-98 iNp- ND* ND * ND * ND * ND* ND* ND* ND* ND* ND* L
EPA Maximum Contaminant Levels (MCLs) for Drinking Water # # # 2 # # # # # # # R
EPA Region 9 Preliminary Remedial Goals (PRGs) for Tap Water 0.09 0.09 0.92 0.01 9.2 0.01 0.09 365 #. 1,825 # ST TR NENY S
DEQ Ambient Water Quality Criteria (AWQC) for Surface Water® # - # # # # # 520° # # # 00314 | #

Updated: 9/24/98 RBE
File Name: * 2708-H GW Results (Master)
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Table H-2 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells, December 1995 to Present
PAHs by EPA Method 8270
Remedial Investigation

Northwest Natural - Gasco Facility
Portland, Oregon Project No. 2708

PAHs by EPA Method 8270 (SIM)
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Temporary Well Point Samples 199

B-01 at 23" 950921-BW1-01 2708-W003 | 21-Sep-95 74 0.22 15 iND- . 13 19. 176.
B-05 at 28 950925-BW05-01 2708-W005 | 29-Sep-95 13. 0.14 12 IND* 14 6.9 34.8
- B-19at 28' 950920-BW19-02 2708-W002{ 20-Sep-95 39. 1.7 3.1 |np- 51 20. . 29. 6,610.
L B-21 at19.5] 951008-BW21-01 | 2708-W006| 3-Oct-95 110. 1.83 2.66 0.37 5.04 21 | 1660, . 17. 5.42 726.
B-31 at 29 950925-BW31-01 2708-W004 | 25-Sep-95 | - 96. 2.7 15. 1.6 16. 29. ' 76. 695.
EPA Maximum Contaiiinant Levels (MCLs) for Drinking Water” /| R S e S O R D - DI IR R B A g3 E
| EPA Région 9 Preliminary Remedial Goals (PRG) for Tap Water Cses oo | L1825 | 4 11460 | 243 CE #
DEQ Ambient Water Quality Criteria (AWQC) for Surface Water® e R T R O Y LR " #
Nete: # = Reference Level not established PAHs = polynuclear aromatic hydrocarbons a = detection limit is 0.1 ug/l (ppb)
EPA = U.S. Environmental Protection Agency ppb = parts per billion b = detection Lkmit is 1. ug/l (ppb)
ND = not detected above detection limit indicated ugfl = micrograms per liter ' ¢ = detection limit is 2. ug/l (ppb)
. ODEQ = Oregon Department of Environmental Quality Bold and shaded = Detected above lowest identified Reference Level d = detection limit is 10. ug/ (ppb)
B 1 = Sample number prefix: 2708-
4 2 = Reference Level indicated is the lowest guidance value provided in the Ambient Water Quality Criteria (OAR 340-41) based on Fresh Acute, Fresh Chronic (Aquatic Life Protection) and Fish Consumption Only (Human Health Protection)}
3 = Reference Level based on Aquatie Fresh Chronic Criteria of AWQC
3 4 = Reference Level based on Human Fish Consumption Criteria of AWQC
: 5 = Due to mislabeling in the field or due to laboratory misidentification, the laboratory report transposed results for MW4-35 and MW-4-57 in August 1997. Tables attribute data te the correct well.
: ’ 6 = Results for sample 960620-MW-8-56-01 should be considered qualitative due to an apparent error concerning sample identity with respect to PAH container
Updated: 9/24/98 RBE . Page 5 of 5
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Table H-3 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells
Phenols by EPA Method 8270

December 1995 to Present

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon

Project No. 2708

Phenols by EPA Method 8270 -
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951206-MW3-56-01 | 2708-W010] 6-Dec95 [ND>5.0  |ND>5.0 ND>5.0 |ND>10.0 |ND>5.0 ND>5.0 |ND>5.0 |ND>5.0 |ND>5.0 [ND>5.0 ND>5.0 |ND>5.0 |ND
960618-MW4-35-01 | 2708-Wo18 [ 18-Jun-96 {ND>5.0 |ND>5.0 ND>5.0 |ND>10.0 |ND>5.0 ND>5.0 [ND>5.0 [ND>5.0 [ND>5.0 |ND>5.0 ND>5.0 |ND>5.0 |ND
961001-MW4-35-01 | 2708-W021| 1-Oct-96 [ND>5.0 |ND>5.0 ND>5.0 |ND>10.0 |ND>5.0 ND>5.0 |ND>50 |ND>5.0 |[ND>5.0 |ND>5.0 ND>5.0 |ND>5.0 |[ND
970225-MW4-35-01 | 2708-W024 | 25-Feb-97 |ND>5.0 ND>5.0 ND>5.0 ND>10.0 |[ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>b5.0 ND>5.0 ND>5.0 ND
980827-MW4.57.01 5 | 2708-W027 | 27-Aug-97 |ND>50 ND>50 ND>20 ND>50  {ND>50 ND>50  |ND>50  |ND>50 ND>50 ND>10 ND>50 ND>50  |ND
980217-MW4-35-01 | 2708-W030 | 17-Feb-98 {ND>5.0 ND>5.0 ND>20 ND>5.0 ND>5.0 ND=>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>10 ND>5.0 ND>5.0 ND
MWO04-57 | 960620-MW4-57-01 | 2708-W019 | 20-Jun-96 |ND>5.0  [ND>5.0 ND>5.0 |[ND>10.0 |ND»50 |ND»50 |ND>5.0 |[ND>50 |ND>5.0 [ND>5.0 |[ND>5.0 28 |ND>5.0 [ND>5.0 2.8
961002-MW4-57-01 | 2708-W022 | 2-Oct-96 |ND>5.0  |ND>5.0 ND>5.0  |ND>10.0 20. |ND>5.0 |ND>5.0 |ND>5.0 |[ND>5.0 |ND>5.0 |ND>5.0 9. |[ND>5.0 [ND>5.0 29.0
970226-MW4-57-01 | 2708-W025 | 26-Feb-97 [ND>5.0  |ND>5.0 ND>5.0 |ND>10.0 |ND»50 |{ND»5.0 |[ND»>5.0 [ND>5.0 |ND>5.0 [ND>5.0 |ND>5.0 48|ND>5.0 [ND>5.0 48
970828-MW4-35.01 ° | 2708-W028 | 28-Aug-97 [ND>5.0  [ND>5.0 ND>5.0 |ND»>20 |ND>50 |ND>5.0 {ND»>5.0 [ND>5.0 [ND>5.0 [ND>5.0 |ND>10 4.6 |ND>5.0  [ND>5.0 46
980218-MW4-57-01 | 2708-W031 | 18-Feb-98 |ND>5.0  |ND>5.0 ND>50 ND>200 |ND>50  |ND»>50 ND>50 |[ND>50  [ND>5.0 [ND>50 ND>10 47. |ND>50 ND>50 , 47.0
MW06-32 | 951207-MW6-32-01 | 2708-W011 | 7-Dec-95 |ND>50 ND>50 ND>50 ND>100 |ND>50  |ND>50 ND>50  |ND>50 ND>50 ND>50 ND>50  |ND>50 ND>50 ND>50  {ND
MWO06-61 | 951206-MW6-61-01 | 2708-W010 | 6-Dec95 |ND>5.0  |ND>5.0 ND>5.0 |ND>100 |[ND>50 |ND>50 |ND>50 |ND>50 |ND»5.0 |ND»6.0 |ND>50 |ND>5.0 |ND>50 |ND>5.0 IND
MWO08-29 | 960321-MW8-20-01 | 2708-W016 | 21-Mar-96 |[ND>50 ND>50 69. |ND>50  [ND>50 29, 15. |[ND>50  [ND>50  |ND>50 ND>50 16. [ND>50 ND>50 129
960619-MW8-29-02 | 2708-W019 | 20-Jun-96 |ND>5.0 [ND>5.0 10. [ND>100 |[ND>s0 |[ND>50 |[ND>50 |ND»>50 |ND>5.0 |ND>5.0 |[ND>50 [ND>5.0 [ND>5.0 [ND>5.0 10
961002-MW8-29-01 | 2708-W022 | 2-Oct-96 |ND>500 |ND>500 ND>500 |[ND>1,000 {ND>500 |ND>500 |ND>500 |ND>500 [ND>500 |ND>500 |[ND>500 |ND>500 |ND>500 |ND>500 [ND
970226-MW8-29-01 | 2708-W025 | 26-Feb-97 |ND>5.0 |ND>5.0 82. |ND>10.0 |ND>5.0 9.8 [ND>5.0 |ND>5.0 2.6 |ND>5.0 |ND>5.0 55|ND>5.0 |ND>5.0 100
970828-MW8-29-01 | 2708-W028 | 28-Aug-97 [ND>50  |ND>50 23. |ND>20  |[ND>50 ND>50  |ND>50 ND>50 [ND>50  [ND>50 ND>10 13. |[ND>50  |ND>50 36
980218-MW8-29-01 | 2708-W031 | 18-Feb-98 |[ND>50  |ND>50 ND>50 ND>200 {ND>50  |ND>50 ND>50 [ND>50 [ND>50 [ND>50  [ND>100 |[ND>100 |[ND>50 |ND>50 [ND
MW10-25 | 951207-MW10-25-01 | 2708-W011 | 7-Dec-95 [ND>50 ND>50 490. |ND>100 [ND>50 930." ND>50 ND>50 ND>50 470. |ND>50 ND>50 5,490
960320-MW10-25-01 | 2708-W015 | 20-Mar-96 [ND>20  {ND>20 760, [ND>20  |ND>20 ND>20  [ND>20  |ND>20 630. [ND>20  |[ND>20 3,500
960617-MW10-25-01 | 2708-W017 | 17-Jun-96 |ND>500 |ND>500 440. |ND>1000 |ND>500 ND>500 [ND»500 [ND>500 280. |ND>500 |ND>500 2,490
960930-MW10-25-01 | 2708-W020 | 30-Sep-96 |ND>50 ND>50 550. |ND>100 |ND>50 ND>50 |ND>50  |ND>50 1,000. [ND>50  |ND>50 6,050
970224-MW10-25-01 | 2708-W023 | 25-Feb-97 [ND>5,000 [ND>5,000 ND>5,000 [ND>10,000 [ND>5,000 [ND>5,000 ND>5,000 |[ND>5,000 |[ND>5,000 [ND>5,000 [ND>5,000 |ND>5,000 |ND>5,000
970827-MW10-25-01 | 2708-W027 | 27-Aug-97 |[ND>20 ND>20 350. |ND>100 [ND>20 730. ND>20  [ND>20 ND>50 680. IND>20  |ND>20 2,960
980216-MW10-25-01 | 2708-W029 | 16-Feb-98 |[ND>50  |ND>50 250. [ND>200 |ND>50 650. ND>50  {ND>50 ND>100 790. |[ND>50  [ND>50 2,620
EPA Maximum Contafninant Levels (MCLs) for Drinking Water . CE# S 2 # T 3 I S T BT #. B S R T R T
EPA Region 9 Preliminary Remediation Goals (PRGs) for Tap Water # 384 | 130 73 g 11,825 o] 51,0050 3,651 L 61
DEQ Ambient Water Quality Criteria (AWQC) for Surface Water? oo 20@04 i e 2,12:0'3. # # - R B T Y i R R L girpt

Note:

EPA = U.S. Environmental Protection Agency

ND = Not detected above detection limit indicated
1 = Sample number prefix: 2708-

2 = Reference Level indicated is the lowest guidance value provided in the Ambient Water Quality
3 = Reference Level based on Aquatic Fresh Acute Criteria of AWQC

4 = Reference Level based on Aquatic Fresh Chronic Criteria of AWQC
5 = Due to mislabeling in the field or due to laboratory misidentifieation, the laboratory report transposed results for MW4-35 and MW-4-57 in August 1997. Tables attribute data to the correct well.

Updated: 9/25/98 RBE
File Name: * 2708-H GW Results (Master)

ppb = parts per billion
ug/l = micrograms/liter

# = Reference Levels not established

Bold and shaded = Detected above lowest identified Reference Level

Criteria (OAR 340-41) based on Fresh Acute, Fresh Chronic (Aquatic Life Protection) and Fish Consumption Only (Human Health Protection)
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Table H-3 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells
Phenols by EPA Method 8270

December
Remedial Inve

1995 to Present

stigation

Northwest Natural - Gasco Facility
Portland, Oregon

Project No. 2708

Pheriols by EPA Method 8270 " Analytical Results .~
SRS EE S L ' Cughppb)
g Ty
g .
g
- . g B
b : & .
g e 5 g
= B 5 =
s Z g T g -
: 'g" B ¥ &
r}? 32 é’ B
= : : 4 = =
MW10-61 | 951206-MW10-61-01 | 2708-W010 | 6-Dec-95 [ND>5.0 ND>5.0 |ND>5.0 |ND>10.0 |ND>5.0 {ND>5.0 |ND>5.0 |ND>5.0 |ND>50 |ND>5.0 [ND>5.0 |ND>5.0 ND>5.0 [ND
960620-MW10-61-01 | 2708-W019 | 20-Jun-96 |ND>5.0 |ND>5.0 |ND»50 |ND>5.0 [ND>100 |[ND>50 [ND»>50 |ND>5.0 |[ND>5.0 |ND>50 [ND>50 |ND>5.0 [ND>50 [ND>50 |ND>5.0  IND
960930-MW10-61-01 | 2708-W022 | 2-0ct-96 |ND>5.0 |[ND>5.0 |[ND»>50 |[ND>50 |ND>10 |ND>5.0 [ND»50 |[ND>50 |ND>5.0 [ND>5.0 [ND>50 |ND>5.0 |ND>5.0 [ND>5.0 |ND>5.0 IND
970226-MW10-61-01 | 2708-W025 | 26-Feb-97 |[ND>5.0 |ND»>5.0 |ND»5.0 |[ND>5.0 |[ND»>10  [ND>50 |ND>5.0 |ND>50 |ND>50 |ND>5.0 |ND>5.0 [ND>5.0 8.4 |ND>5.0  [ND>5.0 8.4
970828 MW10-61.01 | 2708-W028 | 28-Aug-97 |[ND>5.0 |ND>5.0 [ND»50 |ND»50 |ND>20 |ND>5.0 [ND>50 [ND>5.0 |ND>5.0 [ND>50 [ND>5.0 |ND>10 |ND>10  |ND>50 |ND>5.0 |ND
980918-MW10-61-01 | 2708-W031 | 18-Feb-98 |ND>5.0 |ND>5.0 |ND>5.0 |ND>5.0 |ND>20 |ND>50 |ND»50 [ND>50 |ND>5.0 |ND>5.0 |ND>5.0 |ND>10 |ND>10  |ND>5.0 |ND>5.0 [ND
MW11-32 | 951207-MW11-32-01 | 2708-W011| 7-Dec-95 [ND>50  [ND>50  |ND>50 +1,200. |ND>100  |ND>50 1,200. 59 ND>50  [ND>50  |ND>50 120. [ND>50  |ND>50 3,110
960320-MW11-32-01 | 2708-W015 | 20-Mar-96 [ND>20  |[ND>20  |ND>20 820, [ND>20  [ND>20 540. ND>20  |ND>20  |ND>20 60. [ND>20  |ND>20 1,650
960617-MW11-32-01 | 2708-W017 | 17-Jun-96 [ND>500 |ND>500 |ND>500 540. |[ND>1,000 [ND>500 420. 170. |[ND>500 [ND>500 ([ND>500 |ND>500 [ND>500 |ND>500 [ND>500 1,130
960930-MW11-32-01 | 2708-W020 | 30-Sep-96 |ND>100 [ND>100 {ND>100 650. |[ND>200 |[ND>100 960. | .- 540./[ND>100 [ND>100 |ND>100 [ND>100 71. [ND>100 |ND>100 2,221
970224-MW11-32-01 | 2708-W023 | 25-Feb-97 |[ND>500 |ND>500 |[ND>500 |ND>500 [ND>1,000 (ND>500 240. |ND>500 [ND>500 |ND>500 |ND>500 |NDs500 [ND>500 |ND>500 |ND>500 240
970826-MW11-32-01 | 2708-W026 | 26-Aug-97 |ND>20 ND>20  |ND>20 600. |ND>100 [ND>20 210. 120. {ND>20  [ND»>20  |ND»20  |ND>50 31. |ND>20  [ND>20 961
980216-MW11-32-01 | 2708-W029 | 16-Feb-98 |[ND>50  |ND>50  [ND>50 200. |{ND>200 |ND>50 130. 120. [ND>50  |[ND>50  [ND>50 ND>100 |ND>100 |ND>50  [ND>50 450
MW12-36 | 960321-MW12-36-01 | 2708-W016 | 21-Mar-96 |[ND>5 ND>5 ND>5 ND>5 ND>10 ND>5 ND>5 ND>5 ND>5 ND>5 ND>5 ND>5 ND>5 ND>5 ND>5 ND
Temporary Well Point Samples 1995
B.19at28' | 950920-BW19-02 | 2708-W002 | 20-Sep-95 [ND>5.0  |ND>5.0  |ND>5.0 120. |[ND>10  |ND>5.0 27.
B.21at195| 951003-BW21-01 | 2708-W006} 3-Oct-95 [ND>5.0 [ND>5.0 |ND>5.0 |ND>5.0 |ND>10
EPA Maximum Contaminanit Levels (MCLs) for Drinking Water . | - Ao e X B
EPA Region 9 Preliminary Remediation Goals (PRGs) for Ta
DEQ Ambient Water Quality Criter ‘

Note:

Updated: 9/25/98 RBE

EPA = U.S. Environmental Protection Agency
ND = Not detected above detection limit indicated
1 = Sample number prefix: 2708-

2 = Reference Level indicated is the lowest guidance value provided in the
3 = Reference Level based on Aquatic Fresh Acute Criteria of AWQC

4 = Reference Level based on Aquatic Fresh Chronic Criteria of AWQC

5 = Due to mislabeling in the field or due to laberatory misidentification, the laboratory report transpose

File Name: * 2708-H GW Results (Master)

ppb = parts per billion
ug/l = micrograms/liter

# = Reference Levels not established

Bold and shaded = Detected above lowest identified Reference Lovel

d results for MW4-35 and MW-4-57 in August 1997. Tables attribute data to the correct well.

Ambient Water Quality Criteria (OAR 340-41) based on Fresh Acute, Fresh Chronic (Aquatic Life Protection) and Fish Consumption Only (Human Health Protection)
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Table H-4 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells
Detected Volatiles by EPA Method 8260
December 1995 to Present

Remedial Investigation
Northwest Natural - Gasco Facility
Portland, Oregon Project No. 270¢
Detected Volatiles by EPA Method 8260 T AnalytiealResults
L L - Th ug/l (ppb)
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MW4-57 | 960321-MW4-57-01 2708-W016 21-Mar-96 L3, ND>10 ND>10 ND>10 19. 13. |ND>10
MW5-32 | 951205-MW5-32-01 2708-W009 5-Dec-95 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0 ND>5.0
MW8-56 | 951207-MW8-56-01 | 2708-W011 7-Dec-95 600. 200. 0..|ND>100 ND>100 ND>100 ND>100 ND>100 ND>100 110. |ND>100 ND>100
MW11-32 | 960320-MW11-32-01] 2708-W015 20-Mar-96 840. 400, ND>2 9. g 35. 18. 110. 250. 79, |1 o
960617-MW11-32-01| 2708-W017 17-Jun-96 1,300. 640. |- ND>5 10. 70. fi ND>5 17. 100. 260. 82.
960617-MW11-32-02] 2708-W017 17-Jun-96 1,200. 580. 00. [ND>10 8.8 59, {IND>10 14, 86. 220. 70. |[ND>10
960930-MW11-32-01] 2708-W020 30-Sep-96 1,200. 560. ( ND>1,200 |ND>1,200 [ND>1,200 (ND>1,200 |ND>1,200 |[ND>1,200 [ND>1,200 |ND>1,200 |ND>1,200
MW12-36 |951207-MW12-36-01| 2708-W011 T-Dec-956 460. 170. 100. |[ND>50 ND>50 ND>50 ND>50 36. 88. 57. |ND>50
960321-MW12-36-01| 2708-W016 21-Mar-96 310. 180. 30. IND>10 ND>10 ND>10 ND>10 22. 51. 37. |ND>10
960620-MW12-36-01  2708-W019 20-Jun-96 280. 160. 40, |ND>10 ND>10 ~  [ND>10 ND>10 16. 42. 13. [ND>10
961002-MW12-36-01] 2708-W022 2-Oct-96 330. 180. “|ND>50 ND=50 ND>50 ND>50 18. 42, 14. |ND>50
970226-MW12-36-01} 2708-W025 26-Feb-97 - IND>1.0 4. 1. 3. [IND>1.0 31. 11. |[ND>1.0
970828-MW12-36-01] 2708-W028 28-Aug-97 280. 150. ND>1.0 4.2 1.9 2.8 12. 30. 8.5IND>1.0
980218-MW12-36-01] 2708-W031 18-Feb-98 _ 180. 100. ND>1.0 2.2 11 1.8 22. 6.2IND>1.0
EPA Maximum Contaminant Levels (MCLs) for Drinking Water o 5.0 S.5700. 7.1 10,000 7| °710,000. SR # i AR K 3 s : gy B
EPA Region 9 Preliminary Remediation Goals (PRGs) for Tap Water 0.39 S840 7| 1,481 1,431 # 185 T 2 # S T '1.08
DEQ Ambient Water Quality Criteria (AWQC) for Surface Water® .. 404 404V 14004 | # o0 #0 #. # v# S# # - ag5t
Note:  EPA = U.S. Environmental Protection Agency ppb = parts per billion Bold and shaded = Detected above Reference Level
ND = Not detected above detection limit indicated ug/l = micrograms per liter # = Reference Level not established
ODEQ = Oregon Department of Environmental Quality
1 = Sample number prefix: 2708-
2 = Reference Level indicated is the lowest guidance value provided in the Ambient Water Quality Criteria (OAR 340-41) based on Fresh Acute, Fresh Chronic (Aquatic Life Protection) and Fish Consumption Only (Human Health Protection)
3 = Reference Level based on Aquatic Fresh Chronic Criteria of AWQC
4 = Reference Level based on Human Fish Consumption Criteria of AWQC
Updated: 9/2¢/98 RBE Pagelofl
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Table H-5 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells, December 1995 to Present
Priority Pollutant Metals by EPA Methods 6010, 200.7 and/or 7000 Series
Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon

Project No. 2708

Priority Pollutant Metals by EPA Methods -
6010, 7000, and.200-Series ~ 1. -
k:
iRy g E.
2 i B
MW01-22 | 951207-MW1-22-01 | 2708-W011 7-Dec-95
960319-MW1-22-01 | 2708-W014 19-Mar-96 |np- ND* ND* ND®
960618-MW1-22-01 | 2708-W018 18-Jun-96
961001-MW1-22-01 | 2708-W021 1-Oct-96 .
970225-MW1-22-01 | 2708-W024 25-Feb-97
970225-MW1-22-02 | 2708-W024 25-Feb-97
970827-MW1-22.01 { 2708-W027 27-Aug-97
970827-MW1-22-02 | 2708-W027 27-Aug-97
980217-MW1-22-01 | 2708-W030 17-Feb-98
980602-MW1-32-11 | 2708-W033 2-Jun-98
MW02-32 | 951206-MW2-32-01 | 2708-W010 6-Dec-95
960618-MW2-32-01 | 2708-W018 18-Jun-96 ND* . 0.008 ND*
961001-MW2-32-01 | 2708-W021 1-Oct-96 ND* 0.008 |Np 0.005 0.01
970225-MW2-32-01 | 2708-W024 25-Feb-97 ND* ND* ND© 0.011 0.007
970827-MW2-32-01 | 2708-W027 27-Aug-97 ND* ND* ND* 0.008 0.008
980217-MW2-32-01 | 2708-W030 17-Feb-97 ND* ND* ND* . ND*
980601-MW2-32-05 2708-W032 1-Jun-98 ND* 0.006
MW03-26 | 951206-MW3-26-01 | 2708-W010 6-Dec-95
960318-MW3-26-02 | 2708-W013 18-Mar-96 ND* ND* ND*
960618-MW3-26-01 | 2708-W018 18-Jun-96 ND- ND*
961001-MW3-26-01 | 2708-W021 1-Oct-96 0,026 - 044 |ND-
970225-MW3-26-01 { 2708-W024 25-Feb-97 ND: 0.006
970827-MW3-26-01 | 2708-Wo027 27-Aug-97 10,081 0897 |ND -
980218-MW3-26-01 | 2708-W031 18-Feb-98 ND¢ 0.017
980602-MW3-26-09 | 2708-W033 2-Jun-98 ND* ND*
MW(3-56 951206-MW3-56-01 2708-W010 6-Dec-95 ND* ND* ND*® ND* ND© ND* ND* ND* ND* ND ¢
960319-MW3-56-01 | 2708-W014 19-Mar-96 ND* ND* ND* ND* ND
980602-MW3-56-14 | 2708-W033 2-Jun-98. ND* 0.007
MW04-35 | 951206-MW4-35-01 | 2708-W010 6-Dec-85 , ND-
960618-MW4-35-01 | 2708-W018 18-Jun-96 ND* ND* ND* ND ND* .
961001-MW4-35-01 | 2708-W021 1-Oct-96 70007 ND* ND* ND* ND* 0.008
970225-MW4-35-01 | 2708-W024 25-Feb-97 - 0.006 ND* ND* ND© ND* ND
980827-MW4-57.01 ¢ | 2708-W027 27-Avg-97 ND* ND* ND* ND* ND* ND*
980217-MW4-35-01 | 2708-W030 17-Feb-98 ND* 0.007 ND* ND ¢ 0.005 0.005
980601-MW4-35-06 | 2708-W032 1-Jun-98 ND © ND* ND ¢
MW04-57 | 951205-MW4-57-01 | 2708-W009 5-Dec-95 ' ND -
960321-MW4-57-01 | 2708-W016 21-Mar-96 0.005 ND® ND* ND* ND ¢
960620-MW4-57-02 | 2708-W019 20-Jun-96 0.007 ND: ND* ND*
961002-MW4-57-01 | 2708-W022 2-0ct-96 0.013 ND* ND* ND*
970226-MW4-57-01 | 2708-W025 26-Feb-97 -0.01 ND* ND* ND ¢
970828-MW4-35-01°| 2708-W028 28-Aug-97 .0.013 ND* ND* {np -
980218-MW4-57-01 | 2708-W031 18-Feb-98 0.011 ND* ND* ND
980603-MW4-57-18 | 2708-W034 3-Jun-98 -0.011 ND ¢
EPA Maximum Contaminant Levels (MCLs) for Drinking Water 0.006 T 0.05 0.05 0.004 0.005 | - 0.005 0.1 0.1 w1 015 - 0.15
EPA Region 9 Preliminary Remediation Goals (PRGs) for Tap Water 0.0146 | 0.00004 | 0.00004 | 0.00002 0.018 - | -0.018 0.183 0.183 1.3 0.004 1 . 0004 - |
ODEQ Ambient Water Quality Criteria (AWQC) for Surface Water * Ta: | 0000017 | 0.000017* | 0000117 | ooori® | comie | oorre | oot T o019 ) oogazs

Updated: 8/24/98 RBE

File Name: * 2708-H GW Results (Master)

Page 10f 3
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Table H-5 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells, December 1995 tc Present
Priority Pollutant Metals by EPA Methods 6010, 200.7 and/or 7000 Series
Remedial Investigation

Northwest Natural - Gasce Facility

Portland, Oregon

Priority Pollutant Metals by EPA Methods
6010, 7000, and 200 Series LT R

sults

Project No. 2708

pleé Number 1

&

)

_mg

Selenitm -

951205-MW5-32-01 | 2708-W009 5-Dec-95
960620-MW5-32-01 | 2708-W019 20-Jun-96 .
961001-MW5-32-01 | 2708-W021 1-Oct-96 0.086
970225-MW5-32-01 | 2708-W024 25-Feb-97 . 0.006
970827-MW5-32-01 | 2708-W027 27-Aug-97 0.012 0.024
980217-MW5-32-01 | 2708-W030 17-Feb-98 0.011 0.016
980602-MW5-32-10 | 2708-W033 2-Jun-98 0.023
MW06-32 | 951207-MW6-32-01 | 2708-W011 7Dec95 IND« ND - ND* ND* ND - ND* ND- ND: .
960319-MW6-32-01 | 2708-W014 19-Mar-96 ND ND ¢ ND* 0.005
960617-MW6-32-01 | 2708-WO017 17-Jun-96 ND ND ND* ND*
960930-MW6-32-01 | 2708-W020 30-Sep-96 ND* ND ¢ ND - ND*
970224-MW6-32-01 | 2708-W023 25-Feb-97 ND* ND- ND * ND*
970826-MW6-32-01 | 2708-W026 26-Aug-97 ND* ND* ND ND*
980216-MW6-32-01 | 2708-W029 16-Feb-98 ND* ND* ND © ND* 0.005
MW06-61 951206-MW6-61-01 | 2708-W010 6-Dec-95 ND*
960319-MW6-61-01 2708-W014 19-Mar-96 ND* ND ¢ ND* 3.005 ND * ND ND
960620-MW6-61-91 2798-W019 20-Jun—96 ND c ND 3 N-D < ND e ND e
961001-MW6-61-01 | 2708-W021 1-Oct-96 L . 0.006 ND* 0.01 |ND- ND*
970225-MW6-61-01 | 2708-W024 25-Feb-97 . 0.006 ND* ND: ND ND*
970828-MWe-61-01 | 2708-W028 28-Aug-97 10,007 0014 0018 {Np - 0.012
MWO08-29 951207-MW8-29-01 | 2708-W011 7Dec9 |ND* ND* ND* ND* 20,031, 0.023 [ . 10011 ND- 0.075 ND - ND- ND<
960321-MW8-29.01 | 2708-W016 | 21-Mar-96 ND* ND* 0.008 1 0.005 [ND < 0.015
960619-MW8-20-02 | 2708-W019 20-Jun-96 ND - ND* ND* ND -« 0.008
961002-MW8-29—01 2708‘WG22 2-Oct-96 ND e ND e ND c ND c O;OQS
970226-MW8-29-01 | 2708-W025 26-Feb-97 ND ND * ND ND 0.007
970828-MW8-29-01 | 2708-W028 28-Aug-97 ND- ND ND ¢ 0.011
980218-MW8-29-01 | 2708-W031 18-Feb-98 ND* ND* ND - 0.009
MW08-56 951207-MW8-56-01 2708-W0o11 7-Dec-95 " IND - ND* ND* ND* 0.009 |ND - ND* 0.035 ND* ND* ND¢
960321-MW8-56-01 | 2708-Wo16 21-Mar-96 ND ND* 0.009 [ND - 0.02
960620-MW8-56-01 | 2708-W019 20-Jun-96 ND* 0.15 |ND+ 0.017 .
961002-MW8-56-01 | 2708-W022 2-Oct-96 ND* +.0027 Inp - 0.071 0.023
970226-MW8-56-01 | 2708-W025 26-Feb-97 ND 0026 . 0.005 0.052 0.05
970828-MW8-56-01 | 2708-W028 28-Aug-97 ©70.006 . ND* ND* ND* 0.007
980218-MW8-56-01 | 2708-W031 18-Feb-98 . .0.006 0.027 0.017 {Np - 0.02 022
MWO09-29 951205-MW9-29-01 | 2708-W009 5-Dec-95 - 0.022
960318-MW9-29-01 2708-W013 18-Mar-96 ND* ND* ND*® ND* ND*: ND*© ND* ND* ND* ND*© ND® ND ¢ ¢
960618-MW9-20-01 1 2708-Wo18 18-Jun-96 0.01 023 0.3 "70.008 0.16 |ND* 10.097
961001-MW9-20-01 | 2708-W021 1-Oct-96 . 0.047 0.015 |Np - 0.035 0.037
970225-MW9-29-01 | 2708-W024 25-Feb-97 0.006 0.021 0.005 {Np - 0.018 0.022
970827-MW9-29-01 | 2708-W027 27-Aug-97 . 0.035 0.009 |ND - 0.029 0.03
980217-MW9-20-01 | 2708-W030 17-Feb-98 - 0.005 .0.021 0.019 |Np -
980602-MW9-29-07 { 2708-W033 2-Jun-98 001 0.037
EPA Maximum Contaminant Levels (MCLs) for Drinking Water ¥ 0.006 .| 0.05 0.05 0.004 0.005 0.005 01 0.1 1 015 | 0157
EPA Region 9 Preliminary Remediation Goals (PRGs) for Tap Water 0.0146 | 0.00004 | 0.00004 -] 0.00002 0.018 0.018 0.183 0183 1.356 0.004 | . 0.004
ODEQ Ambient Water Quality Criteria (AWQC) for Surface Water * _16* 0.000017* | 0000017 | 00001174} o0071° | Q0011 % 00113 0011° 1 0012: | ooozat | goozzitl

Updated: 9/24/58 RBE

File Name: * 2708-H GW Results (Master)

Page 2 of 3
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Table H-5 - Summary of Historical Analytical Results for Groundwater Samples - Monitoring Wells, December 1995 to Present
Priority Pollutant Metals by EPA Methods 6010, 200.7 and/or 7000 Series

Remedial Investigation

Northwest Natural - Gasco Facility

Portland, Oregon Project No. 2708
Priority Pollutant Metals by EPA Methods " Analytic —
6010, 7000, and 200 Series .. L 0 L 1mg
. 2
B = L
2 z R
7 B = . = Y S
" Z 2 . £
: : : i k ]
3 =2 - - ) o
g =] RN g 3
=z G = =2 & 3
I SR : E ST LR e ief = e - I ERAE o B ‘ R
MW10-25 951267-MW10-25-01 2708-WO011 7-Dec-95 . IND- ND* ND* ND* ND* ND ¢ ND*«
960320-MW10-25-01 2708-W015 20-Mar-96 ND* ND ¢
960617-MW10-25-01 2708-W017 17-Jun-96 ND* ND*
960930-MW10-25-01 2708-W020 30-Sep-96 : - ND* ND>0.02
970224-MW10-25-01 2708-W023 25-Feb-97 PR 0(}52 ‘INnp - ND*
970827-MW10-25-01 2708-W027 27-Atig-97 ND- ND* ND*
980216-MW10-25-01 2708-W029 16-Feb-98 ! .04 ‘IND® ND>0.015
980601-MW10-25-02 2708-W032 1-Jun-98 10,081
MW10-61 951206-MW10-61-01 2708-W010 6-Dec-95 o
960321-MW10-61-01 2708-W016 21-Mar-96 L+ 0,008 0.025
960620-MW10-61-01 2708-W019 20-Jun-96 ND*® 0.008
960930-MW10-61-01 | 2708-W022 2-Oct-96 170,008 0.012
970226-MW10-61-01 2708-W025 26-Feb-97 ND*- 0.015
970828-MW10-61-01 2708-W028 28-Aug-97 ND- .
980218-MW10-61-01 2708-W031 18-Feb-98 ND* 0.015
980603-MW10-61-16 2708-W034 3-Jun-98 - 0.006
MW11-32 951207-MW11-32-01 2708-Wol11 T7-Dec-95 ND - ND* ND* ND* ND* ND* ND*
960320-MW11-32-01 2708-W015 20-Mar-96 ND* 0.008
960930-MW11-32-01 2708-W020 30-Sep-96 ND* ND* ND ND© ND* ND* ND*
960930-MW11-32-02 2708-W020 30-Sep-96 ND ¢ ND:* ND ¢ ND* ND* ND: ND*
970224-MW11-32-01 2708-W023 25-Feb-97 ND* ND* ND* ND* ND*® ND:«
970826-MW11-32-01 2708-W026 26-Aug-97 ND* ND- ND* ND* ND* ND*
980216-MW11-32-01 2708-W029 16-Feb-98 . ND © ND -« c ND* ND -« ND*©
MW12-36 951207-MW12-36-01 2708-W011 7-Dec-95 ND* ND* ND* ND*® ND*© 0.006 {ND « ND* ND* ND ND -« ND ¢ 0.012
MW13-30 980602-MW13-30-12 2708-W033 2-Jun-98 S G018 0.009 0.007 |IND ¢ 0.008 0.008
MW13-61 980602-MW13-61-13 2708-W033 2-Jun-98 . .0.007 0013 020015 [Ny < 0.017 0.028
EPA Maximum Contaminant Levels (MCLs) for Drinking Water L 0.006 5| 005 5 | 10.05 0.004 0.005 -0.005 RAE 0.1 - 1- - 0.15 "~ 0.15 7] 0002 01 ) ~+01 ] 005 0.1 0002 )~ 5
EPA Region 9 Preliminary Remediation Goals (PRGs) for Tap Water | -6.0146 | 7 0.00004-:| - 0.00004 0.00002 0.018 - 0.018 - | 0.183 0,183 "1.366 - 0.004 0004 | # ©-0.93 © 073 0.183 . 0.183 - 0.0029 ©...10.95 -,
ODEQ Ambient Water Quality Criteria (AWQC) for Surface Water ? 16 1 0000017¢ | 0.000017¢ | 0000117+ ! 00011 | 00011 0011° 0.011° 00122 00322 | 00032° | 00000192 g1+ | o1+ 1 o035 | 000019 004¢ 10112
Note: EPA = U.S. Environmental Protection Agency a = detection limit is 0.0002 mg/l (ppm) # = Reference Levels not established
mg/i = milligrams/liter : b = detection limit is 0.002 mg/l (ppm) Bold and shaded = Detected above lowest identified Reference Level
ND = not detected above detection limit indicated ¢ = detection limit is 0.605 mg/l (ppm)
ODEQ = Oregon Department of Environmental Quality d = detection limit is 0.01 mg/l (ppm)
ppm = parts per million e = detection limit is 0.05 mg/l (ppm)
1 = Sample number prefix: 2768-
2 = Reference Level indicated is the lowest guidance value provided in the Ambient Water Quality Criteria (QAR 340-41) based on Fresh Acute, Fresh Chronic (Aquatic Life Protection) and Fish Consumption Only (Human Health Protection)
3 = Reference Level based on Agquatic Fresh Chronie Criteria of AWQC
4 = Reference Level based on Human Fish Consumptien Criteria of AWQC
5 = Due to mislabeling in the field or due to laboratory misidentification, the laboratory report transposed results for MW4-35 and MW-4-57 in August 1997 Tables atiribute data to the correct well.
Updated: 9/24/98 RBE Page 30f 3
File Name: * 2708-H GW Results (Master) HAHN AND ASSOCIATES, INC.
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Time-Concentration Charts
Benzene Concentrations in Groundwater
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APPENDIX I

On-Site Surface Water and Sediment Quality Data

HAHN AND ASSQCIATES, INC.
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APPENDIX J

Willamette River Sediment Quality Data

HAHN AND ASSOCIATES, INC,
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TABLE J-1 ~ Summary of Analytical Results for Sediment Samples: Willamette River
TPH, BTEX, Total PAHs, Total Organic Carbon, and Lead

Remedial Investigation
Northwest Natural - Gasco Facility

Portland, Oregon Project #2708

“Sample | Semple | Chamof | Sample | Desth | Analytical Results

- Station | Number* - | Custody Date | (feetbrbs) | v > Lo Y iy o mglkg_(})pm) T s e PRI UL
ID | ‘Number - ~ ODEQ Method TPH-HOID "Method "EPA Method 8270SIM | - EPA Method 8020 | EPA Method | EPA Method
SD-4 960123-SD4-01 |2708-SD003| 23-Jan-96 0.5 ND>20 Detected |Detected 91. 32.95 164.94
SD-4 960123-SD4-11 {2708-SD003] 23-Jan-96 9.5 ND>20 ND>50 ND>100 0.1 0.15|ND>0.3 ND>0.3 ND>0.3 ND=>0.3 ND 2.3
SD-5 960123-SD5-01 |2708-SD003| 23-Jan-96 0.5 ND>20 ND>50 ND>100 50.1 118.1 |[ND=0.3 |ND>0.3 ND>0.3 ND>0.3 ND 18,500 9.3
SD-5 960123-SD5-09 [2708-SD004| 23-Jan-96 8.0 ND>10 160. 306.6 1,153.6 [ND>0.3 ND>0.3 ND>0.3 ND=0.3 ND 20.
SD-6 960123-SD6-01 [2708-SD004; 23-Jan-96 0.5 ND>20 Detected |Detected 240. 44.16 101.43|ND>0.3 ND>0.3 ND>0.3 ND=>0.3 ND 5,400. 25.
SD-6 960123-SD6-09 |2708-SD005| 23-Jan-96 8.0 ND>20 ND=>50 ND>100 0.73 2.2 {ND>0.3 ND=0.3 ND>0.3 ND>0.3 ND 10.
SD-7 960123-SD7-01 |2708-SD006| 23-Jan-96 0.5 Detected |Detected |Detected 300. 5,100, 5,048. 26,408. 22. 4.2 10. 18. 54.2 120,000. 35.
Sb-7 960123-SD7-05 |2708-SD006| 23-Jan-96 85 ND>20 ND>50 ND>100 2.46 10.89|ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND 2.8
SD-8 960123-SD8-01 |2708-SD006} 23-Jan-96 0.5 ND>20 ND>50 ND>100 2939 874.5 |ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND 41,000. 47,
SD-8 960123-SD8-10 |2708-SD007| 23-Jan-96 9.0 44, 910. 556. 3,254. IND>0.3 ND>0.3 1.3 1.3 2.6 26.
SD-9 960124-SD9-01 |2708-SD007| 24-Jan-96 0.5 ND>20 ND>50 ND>100 595 124.94(|ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND 34,000. 20.
SD-9 9601(23;150?9‘02 2708-SD007| 24-Jan-96 | 05 44, 94. 28,000.
SD-9 960124-SD9-06 |2708-SD008| 24-Jan-96 4.5 110. 380. 833. 5,471. 1.8 {ND>0.3 6.2 6. 14. 10.
SD-10 960123-SD10-01 |2708-SD008| 23-Jan-96 05 ND>20 ND>50 ND>100 7.95 283.34{ND>0.3 ND=0.3 ND=0.3 ND>0.3 ND 9,600. 2.8
SD-10 960123-SD10-09 {2708-SD008| 23-Jan-96 75 ND>20 Detected [ND>100 290. 413 9.57TIND>0.3 ND>0.3 ND>0.3 ND=0.3 ND 7.8
SD-11 960123-SD11-01 |2708-SD008} 23-Jan-96 0.5 ND>10 9.6 1.6 5.62|ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND 830. 5.1
SD-11 960123-SD11-03 |2708-SD009} 23-Jan-96 2.0 280. 58.4 5693.38|ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND 6.3
SD-12 960124-SD12-01 }2708-SD002| 24-Jan-96 05 ND>20 ND>50 ND=>100 0.23 0.72IND>0.3 ND>0.3 ND=>0.3 ND>0.3 ND 5,000. 10.
SD-12 960124-SD12-04 [2708-SD002| 24-Jan-96 3.0 ND>20 ND>50 ND>100 3.27 8.36{ND>0.3 ND>0.3 ND=0.3 ND=>0.3 ND 6.6
SD-13 960124-SD13-01 |2708-SD001| 24-Jan-96 0.5 ND>20 ND>50 ND>100 0.7 1.37|ND>0.3 ND>0.3 ND>0.3 ND>0.3 ND 4,800. 13.
SD-14 960124-SD14-01 {2708-SD005| 24-Jan-96 0.5 ND>20 Detected [ND>100 96, 01 0.15|ND>0.3 ND>0.3 ND>Q.3 ND>0.3 ND 8,000. 13.
SD-14 960124-SD14-09 |2708-SD005| 24-Jan-96 8.0 .5 |IND>0.3 ND>0.3 ND i

Lo Reference Levell o> e . o dso:

Note: * = Sample number prefix: 2708- EPA = U.S. Environmental Protection Agency ND = not detected above detection limit indicated ppm = parts per million

BTEX = benzene, toluene, ethylbenzene, and xylenes

brbs = below river bottom surface

1 = Reference Levels based on Sediment Screening Levels provided within Draft Dredged Material Evaluation Framework, Lower Columbia River Management Area, April 1998.

Updated: 9/25/98 RBE
File Name: 2708-J Sed Results (W.R.)

HCID = hydrocarbon identification
mg'kg = milligrams/kilogram

ODEQ = Oregon Department of Environmental Quality
PAHSs = polynuclear aromatic hydrocarbons

TPH = total petroleum hydrocarbons

Hahn and Assaciates, Inc.
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TABLE J-2 - Summary of Analytical Results for Sediment Samples: Willamette River

PAHSs by EPA Method 8270

Remedial Investigation
Northwest Natural - Gasco Facility

Portland, Oregon Project No. 2708
PAHs by EPA Method 8270.(SIM) —
- Non-carciniogenic PAHs
A
‘ 2
.:‘.,:.g : =1 é.
Northwest Natural Sedimerit Investigation Data’ -~ - * e RN R A R il sk o, TR
SD-4 2708-960123-SD4-01 23-Jan-96 0.5 5.6 6.8 2.7 5.6 0.59 6.1 4.8 32.2
SD-4 2708-960123-SD4-11 23-Jan-96 9.5 ND>0.05 |ND>0.05 [ND>0.05 [ND>0.05 |ND>0.05 {ND>0.05 |[ND>0.05 |ND>0.05 {ND>0.05 {ND>0.05 |ND>0.05 [ND>0.05 [ND>0.05 |ND>0.056 [ND>0.05 |[ND>0.05 |ND ND
SD-5 2708-960123-SD5-01 23-Jan-96 0.5 8.4 9.3 3. 11.1 11.2 1.3 5.8 4.3 [ND>0.05 4. 9.9 13. 2. 1.6 14.8 184 50.1 118.
SD-5 2708-960123-SD5-09 23-Jan-96 8.0 52.7 56.8 20.6 64.5 72.5 6.6 32.9 45.8 2.3 634 47.1 174. 28.9 6.5 266. 213. 307. 1,154,
SD-6 2708-960123-SD6-01 23-Jan-96 0.5 6.6 9.4 3.7 9.7 8.8 0.86 5.1 1.3 0.65 2. 8. 18.2 0.75 0.37 35 22.5 44.2 1014
SDh-6 2708-960123-SD6-09 23-Jan-96 8.0 0.096 0.14 0.056 0.17 0.15 |ND>0.05 0.12 0.054|ND>0.05 0.072 0.21 0.34 |ND>0.05 0.06 0.26 0.47 0.7 2.2
SD-7 2708-960123-SD7-01 23-Jan-96 0.5 840. 930. | 350. 1,000. 1,300. 98. 530. 1,600. 140. 1,100. 820. 3,000. ' 800. 5,100. 5,400. 3,400. 5,048. | 26,408.
SD-7 2708-960123-SD7-05 23-Jan-96 8.5 0.37 0.45 0.18 0.52 0.64 {ND>075 0.3 0.25 0.24 0.51 0.48 14 0.24 1.4 2.1 1.8 2.5 108
SD-8 2708-960123-SD8-01 23-Jan-96 0.5 49. 59. 21. 69. 58. 6.9 37. 21. 6.7 28. 57. 160. 12. 3.9 96. 190. 300. 875.
SD-8 2708-960123-SD8-10 23-Jan-96 9.0 120. 100. 36. 110. 140. 10. 48, 170. 13. 190. 75. 340. 120. 580. 770. 440. 564. 3,262,
5D-9 2708-960124-SD9-01 24-Jan-96 0.5 8.7 12. 4.5 14. 11. 14 7.9 1.6 1.5 2.6 12, 18. - 0.83 0.81 8.1 20. 59.5 124.9
SD-9 2708-960124-SD9-02 (Dup)} 24-Jan-96 0.5 6.5 8.6 3.3 10. 8.8 1.1 5.9 1.1 0.88 15 9.6 14. . 045 0.73 5.1 16. 442 93.6
SD-9 960124-SD9-06 24-Jan-96 4.5 150. 160. 517. 180. 180. 16. 90. 460. 28, 230, 140. 540. . 190. 1,500. 1,0060. 550. 833. 5,471,
SD-10 2708-960123-SD10-01 23-Jan-96 0.5 21 13 05 11 24 0.1 0.46 16. 190. 5.5 0.69 12, 1L 0.096 31. 9.1 8. 283.
SD-10 2708-960123-SD10-09 23-Jan-96 7.6 0.64 0.82 0.29 0.84 1. 0.085 0.45 0.1 0.093 0.18 0.67 1.5 |ND>0.068|ND>0.068 1. 1.9 4.1 9.6
SD-11 2708-960123-SD11-01 23-Jan-96 0.5 0.25 0.32 0.12 0.32 0.38 {IND>0.066 0.21 0.34 |ND>0.066 0.21 0.33 0.87 0.39 |ND>66 11 0.78 1.6 5.6
SD-11 2708-960123-SD11-03 23-Jan-96 2.0 17. 8.1 3.7 5.3 16. |ND>0.074 1.3 40. 0.38 58, 1.6 160. 66. ND>.074 260. 74. -51.4 651.4
SD-12 2708-960124-SD12-01 24-Jan-96 0.5 ND=>0.05 0.067|ND>0.05 0.055 0.053|ND>0.05 0.055{ND>0.05 |ND=>0.05 [ND>0.05 0.11 0.13 [ND>0.05 |ND>0.05 0.06 0.19 0.2 0.7
SD-12 2708-960124-SD12-04 24~Jan-96 3.0 0.38 0.66 0.22 0.83 0.53 0.063 0.59 0.055 0.049 0.13 1.2 1.1 |ND>0.05 0.958 0.39 2.1 33 8.4
SD-13 2708-960124-SD13-01 24-Jan-96 0.5 0.097 0.15 0.066 0.13 0.17 |ND>0.05 0.085|ND>0.05 |ND>0.05 0.044 0.14 0.2 [ND>0.05 {ND>0.05 0.079 0.21 0.7 14
SD-14 2708-960124-SD14-01 24-Jan-96 0.5 ND>0.05 0.049|ND>0.05 0.051|ND>0.05 |[ND>0.05 |[ND>0.05 |[ND»0.05 |ND>0.05 [{ND>0.05 0.054|ND>0.05 |ND>0.05 {ND>0.05 |[ND>0.05 {ND>0.05 0.1 0.2
SD-14 2708-960124-SD14-09 24-Jan-96 8.0 0.16 0.12 0.054 0.13 0.18 |ND>0.05 0.047|ND>0.05 |ND>0.05 0.067 0.06 0.22 ND=>0.05 0.31 0.7 15
T ermeeelaa o] 18 | 82 | 82 T2 | o2 | o5 | 05 | 056 | o | oer | 17 | osi | 21 26 | ¥ | %
Note: # = Cleanup level not established EPA =U.S. Environmental Protection Agency ND = not detected above detection limit indicated Ppm = parts per million
brbs = below river bottom surface mg/kg = milligrams/kilogram PAHSs = polynuclear aromatic hydrocarbons BOLD = Detected above Reference Level
1 = Reference Levels based on Sediment Screening Levels provided within Draft Dredged Material Evaluation Framework, Lower Columbia River Management Area, April 1998.
Updated: 9/25/98 RBE Page 1 of 3
File Name: 2708-F Sed Results (W.R.) HAHN AND ASSOCIA’I%S, INC.



TABLE J-2 - Summary of Analytical Results for Sediment Samples: Willamette River
PAHs by EPA Method 8270
Remedial Investigation

Northwest Natural - Gasco Facility
Portland, Oregon

Project No. 2708

PAH: by EPA Mothod 5270 (SIMD Analytical Results .
Carcinogenic:PAHs. g BT S . Non-carcinogenic PAHs ..
§
a B
] : g =
Selected EPA Portland Harbor Sediment Investigation Data .~ T e R e IR T SR

SDO57 WR-SD-SD057-0000 20-Sep-97 0.1 0.16 0.17 0.17 0.23 0.22 0.045 0.14 ND>0.019

SD057 WR-SD-SD057-0000A 20-Sep-97! 0.0-2.5 0.95 1.2 1. 1.2 1.4 0.2 14 0.087 0.29 1.8 42 0.13 5.6 7.4 22.4
SD058 WR-SD-SB058-0000 20-Sep-97 0.1 0.19 0.18 0.22 0.31 0.23 0.053 0.19 0.045 0.02 0.041 0.24 0.34 - 0.033 0.09 0.15 0.38 14 2.7
SD059 WR-SD-8D053-0000 20-Sep-97 0.1 0.1 0.095 0.093 0.12 0.14 0.025 0.079 0.073|ND>0.02 0.055 0.097 0.29 0.061 0.054 0.27 0.25 0.7 1.8
SD060 WR-SD-SD060-0000 20-Sep-97 0.1 0.33 0.41 0.34 0.51 0.44 0.098 0.31 0.06 0.057 0.09 0.4 0.79 0.056 0.16 045 0.82 2.4 53
SDo61 WR-SD-SD061-0000 20-Sep-97 0.1 0.29 0.31 0.24 0.33 0.38 0.065 0.19 0.063 0.024 0.082 0.22 0.91 0.061 0.04 0.42 0.69 1.8 4.3
SDo062 WR-SD-SD062-0000 20-Sep-97 0.1 72. 33. 14. 57. 100. 9.2 12, 15. 0.56 2.4 40. 4.7 20. 19 150. 140. 297. 672.
SDoé3 WR-SD-SD063-0000 20-Sep-97 0.1 4. 3.1 3.2 5.1 5.6 1. 3. 2.6 0.37 34 3.6 11 24 1.2 17. 18. 25. 846
5D064 WR-SD-SD064-0000 20-Sep-97 0.1 28. 23. 14, 40. 36. 6.2 19, 51. 34 26. 24. 110. 22, 130. 17. 120. 166. 870.
SD065 WR-SD-SD065-0000 20-Sep-97 0.1 18. 14. 12. 23. 23. 3.8 10. 15. 36 17. 13. 72. 10. 20. . 100. 80. 104. 434,
SD066 WR-SD-SD066-0000 20-Sep-97 0.1 0.36 0.3 0.29 0.41 0.47 0.071 0.22 0.22 0.034 0.21 0.27 11 0.12 0.32 1 0.99 2.1 6.4
SDo67 WR-SD-SD067-0000 20-Sep-97 0.1 14. 12. 10. 15. 17. 2.5 9.5 11. 2. 13. 13. 45. 9.4 13. 64. 54, 80. 304.4
SD068 WR-SD-SD068-0000 20-Sep-97 0.1 6.3 3.9 5.4 8. 8.6 1.5 4.2 15. 0.74 6. 5.9 20. 4.9 0.79 33. 26. 37.9 150.2
5D069 WR-SD-SD069-0000 20-Sep-97 0.1 4.8 1.9 1.4 2.4 6.3 0.39 1.1 5.6 0.18 22. 11 22, 6.7 0.2 31. 17. 18.3 124.1
SD070 WR-SD-SD070-0000 20-Sep-97 0.1 2.9 11 1.2 1.4 3.2 0.21 0.52 11. 0.064 8. 0.46 19. 11, 0.51 40. 17. 105 117.6
SD071 WR-SD-SD071-0000 20-Sep-97 0.1 0.04 0.044 0.039 0.04 0.056|ND>0.02 0.022|ND>0.02 |ND>0.02 |ND>0.02 0.028 0.11 |ND>0.02 0.036 0.06 0.087 0.2 0.6
SDo71 WR-SD-SD071A-0000 20-Sep-97| 0.0-2.5 0.13 0.15 0.092 0.1 0.21 0.023 0.056 0.22 |ND>0.02 0.075 0.064 0.44 0.16 0.096 0.44 0.43 0.8 2.7
SDo72 WR-SD-SD072-0000 20-Sep-97 0.1 0.7 0.8 0.63 0.98 1.1 ¢.16 0.56 15 0.085 0.44 0.6 1.5 - 0.96 0.21 18 186 49 136
SDO72 WR-SD-SD072A-0000 20-Sep-97| 0.0-2.5 1.1 0.46 0.69 0.66 1.5 |ND>.11 0.31 7.2 |ND>0.11 31 0.34 7.2 5. 0.2 186. 6.6 4.7 50.4
SD073 WR-SD-SD073-0000 20-Sep-97 0.1 0.024 0.025 0.028 0.024 0.036|/ND>0.02 [ND>0.02 |{ND>0.02 IND>0.02 |[ND>0.02 [ND>0.02 0.071{ND>0.02 0.024 0.054 0.057 0.1 03
SD075 WR-SD-SB075-0000 20-Sep-97 0.1 1.5 11 11 1.3 17 0.22 0.73 3.8 0.14 1.3 0.81 3.5 24 0.35 5.5 3.3 7.7 28.8
SD077 |WR-SD-SD077-0000 20-Sep-97 0.1 0.74 0.7 0.67 0.89 0.92 0.14 0.38 24 0.14 0.42 0.42 1.7 14 0.3 22 2.5 44 15.9

I RoforoncoLevl! of 18 ] 82 |.82 | 16 | 14 Jro23] ‘06 | 05| 056 | 098 067 |im.df ob4e . 21 .| 15-fi26 ) # | . #
Note: # = Cleanup level not established EPA = U.S. Environmental Protection Agency ND = not detécted above detection limit indicated ppm = parts per million
brbs = below river bottom surface mgfkg = milligrams/kilogram PAHs = polynuclear aromatic hydrocarbons BOLD = Detected above Reference Level
1 = Reference Levels based on Sediment Screening Levels provided within Draft Dredged Material Evaluation Framework, Lower Columbia River Management Area, April 1998,
Updated: 9/25/98 RBE Page 2 of 3
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TABLE J-2 - Summary of Analytical Results for Sediment Samples: Willamette River
PAHSs by EPA Method 8270
Remedial Investigation
Northwest Natural - Gasco Facility

Portland, Oregon Project No. 2708
PAHSs by EPA Method 8270 (SIM) - Analytical Results . -~ —_—
. Carcinogenic PAHs | Non-carcinogenic PAHs . - S
' 8 g EREE
= -l -y =8 R &
g 8 g | F =2 g =
-8 g N CB & - e : : -
& £ S E 5 (B 2 g E Sl 2 &
Selected US Army Corps of Engineers Sediment Investigation Data — Willamette River | - ©0 | =00 . 0 0 % B o i S L FRD R
WR-BC-22 |WR-BC-22 25-Jul-97 0.25 I 67. 51.5 515 99. 86. 9.1 74 79. 8.5 717. 76 250. 44 53 180. 260. 4381 ] 14179
Selected US Army Corps of Engineers Sediment Tnvéstigation Data — U.S. Moorings Sit- . .7 | 00— ]~ _ o R B e ] e s
M-P-1 M-P-1 14-Jun-94 0.25 2.5 _2 4 2.5 31 0.33 2.3 - 0.17 0.81 1.5 6. 0.6 4.2 6.4
M-P-2 M-P-2 14-Jun-94 0.25 2. _ 2 35 2.3 2.3 0.34 2.1 - 0.17 0.86 14 5.1 0.47 0.18 4.4 5.6
M-P-3 M-P-3 14-Jun-94 0.25 42 _2 7.6 46 4.7 0.73 4.9 - 0.35 1.2 3 11. .0.64 0.32 5.1 11.
M-P4 M-P-4 14-Jun-94 0.25 2.4 _2 4.6 3. 2.8 047 2.8 - 0.19 0.89 1.8 5.8 0.3 0.28 2.8 6.
M-P-5 M-P-5 14-Jun-94 0.25 1.8 _2 3.3 2.1 2.1 0.33 1.9 - 0.12 0.56 11 45 0.31 0.15 2.3 4.5
M-P-6 M-P-6 14-Jun-94 0.25 14 _ 2 2.6 1.9 1.6 0.234 1.6 - 0.096 0.42 0.93 3. 0.18 0.13 15 3.2
M-P-7 M-P-7 14-Jun-94 0.25 1.1 _ 2 2.2 1.6 1.2 0.3 1.7 - 0.077 04 11 2.4 0.12 0.092 1.2 2.7
M-P-8/9 M-P-8/9 14-Jun-94 0.25 1.3 _2 2.4 1.7 14 0.24 15 - 0.088 0.32 0.79 24 0.14 0.11 1.2 2.6
M-P-10/12 M-P-10/12 14-Jun-94 0.25 2.2 _z 43 2.7 2.1 0.5 2.3 - 0.053 0.42 1.1 3.5 0.22 0.099 1.7 34 141 24.6
M-P-11/13 M-P-11/13 14~Jun-94 0.25 0.91 _z 18 1.2 1. 0.18 1. - 0.05 0.21 051 1.8 0.11 0.065 0.89 1.7 6.1 114
M-P-14/16 M-P-14/16 14-Jun-94 0.25 1. _2 1.9 1.3 1.2 0.19 1.1 - 0.072 0.26 0.6 2.1 0.15 0.091 0.98 2.1 6.7 13.
M-P-15 M-P-15 14-Jun-94 0.25 3.3 _ 2 4.4 2.2 35 0.23 15 - 0.099 0.92 0.76 12. 13 0.12 6.5 9.2 15.1 46.
M-P-17/18 M-P-17/18 14-Jun-94 0.25 0.96 _ 1.8 1.2 11 0.09 9.9 - 0.055 0.5 051 2.2 -0.15 0.1 1. 24 151 22.
M-P-19/20 M.P-19/20 14-Jun-94 0.25 0.63 _2 1.2 0.78 0.73 0.061 0.63 - 0.05 0.16 0.37 1.4 0.092 0.061 0.64 15 4, 8.3
M-P-21 M-P-21 14-Jun-94 0.25 2.6 1.8 1.5 0.19 042 1 3.5 0.21 0.15 9.6 179
M-1 M-1 12-Oct-89 0-6.5 6.8 5.5 59 0.76 55 5.7 20. 53 21. 27.6 1415
M-2 M-2 12-Oct-89 0-6.5 4.9 41 4.8 0.5 54 3 13. 4.6 0.55 20.3 89.4
M-3 M-3 12-Oct-89 0-6.5 5.7 4.6 5.3 0.83 54 49 12. 3.9 0.84 24.
o . “Referencelevel | 1 gz [o1e [oora 023 ] o096 | oer. i rTi| esd ]2l 15 R
Note: # = Cleanup level not established EPA = U.8. Environmental Protectiorn Agency ND = not detected above detection limit indicated ppmv= parts per million
brbs = below river bottom surface mglkg = milligrams/kilogram PAHSs = polynuclear aromatic hydrocarbons BOLD = Detected above Reference Level
1 = Reference Levels based on Sediment Screening Levels provided within Draft Dredged Material Evaluation Framework, Lower Columbia River Management Area, April 1998.- '
9 = All Pre-1997 U.S. Army Corps of Engineers Data combines Benzo(b) and (k) fluoranthene as one value.
Updated: 9/25/98 RBE Page 3 0f 3
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Chemical Exposure Air Monitoring Report,
Paul Carlson and Associates, Inc.

HAIIN AND ASSOCIATES, INC.



PAUL CARLSON ASSOCIATES, INC.
Industrial Hygiene Consullants

4511 $.E. Hawthorne Blvd,

Suite 213

Portland, Oregon 87215

{503) 232-0200 FAX {503) 230-0259

Qctober 13, 1985

Rob Ede

Hahn and Associates, Inc.
434 NW 6th Avenue, Ste. 203
Portland, Oregon 97209

Re:  Chemical Exposure Monitoring
INTRODUCTION

This report summarizes the results of exposure monitoring conducted September 19 - 21, 1995
during soil sample acquisition at the Northwest Natural Gas, Gasco Facility, 7900 NW St. Helen’s
Road in Portland, Oregon. Sampling was conducted to ensure adequate personal respiratory
protection during drilling and sampling of potentially contaminated soit.

METHODOLOGY

Representative full-shift breathing zone concentrations of Polynuclear Aromatic Hydrocarbons
(PAHSs), Aromatic Hydrocarbons (BTEX), melals, total particulate, and cyanide were measured on
personnel performing various tasks on the remedial site investigation. These included the driller,
driller’s helper, driller's third hand, and geologist. The specific test bore location, position monitored,
and analyte were determined by Hahn and Associates, Inc.. Subsequent analysis was performed
by Clayton Environmental Consultants, an AIHA accredited laboratory. Analytical results from the
laboratory are attached.

LEGAL REQUIREMENTS

The Oregon Occupational Safety & Health Administration (OR-O8HA) has adopted Permissible
Exposure Limits (PEL's) to protect the health of employees. Three types of limits have been
established: Time Weighted Average (TWA), Excursion (E) and Ceiling (C) limits. The TWA's act
as an eight hour average such that exposures over the TWA at times during the work shift can be
compensated by exposure time below the TWA. Excursion’s in worker exposure levels may exceed
3 times the TWA for no more than a total of 30 minutes during a workday, and under no
circumstances exceed 5 limes the TWA, provided that the TWA is not exceeded. The ceiling is
assessed as a 15-minute time weighted average exposure and measured during peak exposure
periads. Only the TWA applied in this survey since no job task during this project subjected
workers to short duration peak exposures. The PEL's are expressed in units of milligrams (mg)
or micrograms (ug) per cubic meter (mg/m® or ug/m®) of air of dusts, gases, mists, and fumes, and

parts per million parts (ppm) of air by volume of vapor or gas. Some of the PAH compounds have
no established PEL as indicated in Table 1.

Cyanide and toluene carry a "skin designation” in the PEL, meaning that skin absorplion can
contribute significantly to overall exposure. Appropriate skin protection should be considered when
handling such chemicals.

Page 1



Arsenic, benzene, cadmium, and lead are regulated substances that require additional methods of
compliance. OR-OSHA has established a 8HR-TWA "action level" for these substances, a level
triggering other protective provisions such as exposure monitoring and medical surveillance.
Generally, the provisions will require all affected employers to use engineering and other work
practices as the primary method of compliance once an employee is exposed above the PEL on a
total of 30 or more working days a year. In addition, where the PEL is exceeded, the employer shall
establish and implement -a written compliance program to reduce employee exposure at or below
the PEL. Where engineering and work practice controls do not reduce employee exposures at or
below the PEL, the employer shall supplement these controls with respirators, requiring a written
respiratory protection program.

RESULTS

Chemical exposure sampling results have been tabulated as follows:

Table!l - Polynuclear Aromatic Hydrocarbons (PAHs)

Tablell -  BTEX (benzene, toluene, ethyl benzene, xylene)

Table Il - Metals (antimony, arsenic, beryllium, cadmium, chromium,
copper, lead, nickel, selenium, silver, titanium, zinc)

Table IV -  Total Particulate

TableV -  Cyanide

Each sample record in the tables indicates the person monitored, job position, test bore number
during sampling, analyte, exposure concentration, and applicable PEL. All exposures were below
their respective PEL's and applicable “action level's”, and at times below the limit of detection for the
analytical method. The latter case is denoted by a "<" preceding the reported exposure
concentration in the table. Sampling was not conducted continuously over an B-hour work shift so
daily average exposures would likely be lower.

FINDINGS AND RECOMMENDATIONS

Based on the results of the sampling, the following findings and recommendations are made:

1. All monitored chemicals were below their respective legal standards.

2. While Level C respiratory protection is not required based on the monitoring results, this level

of protection is recommended where unknown hazards exist based on the level of ground

contamination. This judgement should be made by the geologist or knowledgeable individual familiar
with the hazards at this site.

3 As a minimum safeguard, it is recommended that workers wear appropriate body protection
to reduce the hazard of chemical absorption through the skin.

It has been a pleasure assisling you on this project. Please call if you have any questions.

fuacd W

Brad Johnson

Enclosures

Page 2



Table |

Hahn and Associates, Inc.

PAHs Exposure Summary

NIOSH Method 5506

~ Sample Date:  9/19/95 Test Bore No: B18, B19
Sample No.: 7083/7084 " "Time On: 10:00
. Name: John Henson Time Off: 15:16
Position:: Driller’s 3rd Hand Total Mm_:; 316
e ".OR-OSHA PEL
TJub& " “Total® TWA (u gh_!_'_l_‘) E {(ugim?) - G (u g!m’)
Acenaphthene <05 <05 <09 NE
Acenapthylene <02 <02 <03 NE
Anthracepe <0.02 0.17 0.17 200 600
Benzo (a) anthracene 0.03 < 0.02 0.03 NE
Benzo (b) fluoranthene 0.03 < 0.03 0.03 NE
Benzo (k} fluranthene <002 < 0.02 <0.03 NE
Benzo (g,h,)) perylene 0.05 < 0.02 0.05 NE
Benzo (a) pyrene 0.03 < 0.02 0.03 200 600
Chrysene 0.05 <0.02 0.05 200 600
Dibenzo (a,h) anthracene <002 <002 <0.03 NE
Fluoranthene 0.08 <0.02 0.08 NE
Fluorene <0.02 <0.02 1.9 NE
Indeno(1,2,3-cd) pyrene 0.06 < 0.02 0.06 NE
Naphthalene <0.2 80 80 50,000 150,000
Phenanthrene 0.1 2.0 2.2 200 600
Pyrene 0.08 0.02 0.09 200 600
_ Sample Date: 9/20/95 . Test Bore-No: B27
~ Sample No.: 7087/7088 ..Time On: 12:36
Name: Jerry Rogers v Time Off: 1527
. Position: Diriller's Helper Total Min: 171
- - .. Sample Results (uglm’} : " OR-OSHAPEL - -
Analyte: Filter. = Tube = _Total ' 1WA (ugim’)  E{ug/im’}:- . C (ug/m?)
Acenaphthene <09 <9 <9 NE
Acenapthylene <03 <{0.3 <06 NE
Anthracene 0.12 0.15 0.3 200 600
Benzo (a) anthracene 0.45 <0.03 0.45 NE
Benzeo (b) fluoranthene 0.66 < 0.06 0.66 NE
Benzo (k) fluranthene 0.38 < 0.03 0.39 NE
Benzo (g,h,i} perylene 17 < 0.03 17 NE
Benzo (a) pyrene 0.93 < 0.03 093 200 600
Chrysene 0.27 < 0.03 03 200 600
Dibenzo (a,h) anthracene 1.1 <003 1.1 NE
Fluoranthene 0.93 <0.03 0.93 NE
Fluorene 0.06 <0.03 0.06 NE
Indeno(1,2,3-cd) pyrene 0.81 < 0.03 0.81 NE
Naphthalene <03 360 360 50,000 150,000
Phenanthrene 0.69 36 42 200 600
Pyrene 1.4 < 0.03 1.4 200 600

NE = PEL Not Established
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Table Il
Hahn and Associates, Inc.

BTEX Exposure Summary
NIOSH Method 1501

Sample Date:  9/19/35 Test Boré No:  B18, B19
Sample No.: 7081 Time On: 10:00
Name: Jerry Rogers Time Off: 1520
Position: Diiller’'s Helper Total Min: 320
. Sample Results I _ OR-OSHA PEL
Analyte ppm TWA (ppm} E'(ppm) C (ppm)
Benzene 0.018 1 5
Toluene 0.007 100 (Skin) 300 500
Ethyl benzene 0.090 100 300
Xylene 0.046 100 300
Sample Date:  9/19/95 Test Bore No: B18, B19
‘Sample No.: 7082 Time On:  10:00
Name: RobEde Time Off: 15:16
Position:  Geologist Total Min: 316
L Sample Resuits o OR-OSHA PEL
... Analyte ppm TWA (ppm) E (ppm) . .C(ppm).
Benzene 0.064 1 5
Toluene < 0.007 100 (Skin) 300 500
Ethyl benzene 0.03 100 300
Xylene < 0.01 100 300
‘Sample Date:  9/20/95 Test Bore No: 827
Samplé No.: 7086 Time On: 12:36
Name: Jerry Rogers Time Off: 1527
Position:  Driller's Helper Total Min: 171
Sample Results OR-OSHA PEL
-.Analyte ppm - TWA {ppm) E {ppm) C {ppm)
Benzene 0.1 1 5
Toluene <001 100 (Skin) 300 500
Ethyl benzene 0.02 100 300
Xylene < 0.03 100 300
- '-;":‘;ar_np_lg Date: 9/21/95 Test Bore No: B4, B3, B1
Sample No.: 7091 Time On: 08:15
Name: John Henson Time Off:  15:27
Posjtion;  Driller's 3rd Hand Total Min: 432
SR Sample Results - "OR-OSHAPEL
- Analyte ppm’ TWA(ppm} - E{ppm} -~ C{ppm}
Benzene 0.02 1 5
Toluene < (0.005 100 (Skin) 300 500
Ethyl benzene 0.02 100 300
Xylene 0.01 100 300
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Table 1l
Hahn and Associates, Inc.

Metals Exposure Summary
NIOSH Method 7300

Sample Date: 9/21/95 TestBore No: B4, B3
Sample No.: 7092 Time On: 0817
Name: Jerry Rogers “Time Off:  15:28
. -Position: _ Driller's Helper ~Total Min: 431
o “|= - Sample Results 7 OR-OSHAPEL
. Analyte : - (mg/m’) -TWA(nghn'y _....E{mgim*)  C.(mg/m?)
Antimony <0.009 05 1.9
Arsenic < 0.0009 0.01 0.03
Beryllium < 0.0005 0.002 0.005 0.025
Cadmium < 0.0002 0.005 0.015
Chromium < 0.002 0.5 15
Copper < 0.002 0.1 0.3
Lead < 0.0009 0.05 0.15
Mickel < 0.0005 1 3
Selenium < 0.002 02 06
Silver < 0.0005 0.01 0.03
Titanium 0.005 10! 30
Zinc < 0.002 52 135
'As Titanium Oxide
As Zinc Oxide
Lead Exposure Summary
NIOSH 7300
Sample Date:  9/19/95 Test Bore-No: B18, B19
Sample No.: 7080 Time On:- 10:00
Name:- Bradley James Time Off: 15:13
Position: " Driller Total Min: 313
: Sariple Results |~ . : OR-OSHAPEL
Analyte (mg/m’} TWA (mg/m’) ~ E {mgim®) ~ C.(mg/im?)
Lead < 0.001 0.01 0.03
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Table IV

Hahn and Associates, Inc.

Total Particulate Exposure Summary
NIOSH Method 0500

Sample Date:  9/19/95 " TestBore No:* B18, B9
Sample No.:: 7078 Tithe On: - 10:00
‘Nameé: Area Sample Time Off: - 15:18
Posmon 6’ Downwind of Drill ng - Total Mm‘ 318
© . 27| saiple Results: : . OR-OSHAPEL
- ‘Analyte (mg/m®y TWA {mg!m’) E{mg/m®) : C(mgim’)
Total Dust < 0.2 10 30
Table V
Hahn and Associates, Inc.
Cyanide Exposure Summary
NIOSH Method 7904
Sample Date:  9/21/95 - Test.Bore No: B4, B3, B1
" Sample No.:  7093/7094 Time On: 08:14
Name:. Bradley James Time Off: 15:30
-Position; Drlller Fotal Min: 436
- - . - Sample Results (mglm’) _ - OR-OSHA PEL
Analyte - Filter Impinger”  Total. -} TWA (mmg/m?) E (mgim®).. € (mgim®-
Cyanide < 0.007 < 0.007 < 0.01 3 (Skin) 15
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Analytical Results
for
Paul Carlson Associates

Client Reference: HAl6309
Clayton Project No. 95083.35

Clayton

[NVIRONMENTAL
CONSULIANTS

Page 3 of 9

Sample Identification: 7083/7084 Date Sampled: 09/19/95
Lab Number: 9509335-11A Date Received: 09/25/85
Sample Matrix/Media:  FILT SORBENT Date Analyzed: 09/27/95
Method Reference: NIQSH 5506 Analyst: FHK
Air Volume: 639.9 (L}
Method
Tube Detection

Compound Filter Front Back Total Concentration Limit

(ug) fug) {ug) (ug) {ug/m3) (ug)
Polvnuclear Aromatic Hydrocarbons
Acenaphthene <0.3 <0.3 <0.3 0.6 0.9 G.3
aAcenaphthylene <0.1 <0.1 <0.1 0.2 <0.3 0.1
anthracene <0.01 0.1 o <0.01 0.11 0.17 0.01
Benzo (a) anthracene 0.02 0.0l <0.01 0.02 0.03 0.01
Benzo {b} £ luoranthens D.02 <0.02 <0.02 0.02 0.03 0.02
Benzo (k) £luoranthens <0.01 <0.01 <0.01 £0.0Z2 <0.03 0.01
Benzo(g,h,i}perylena 0.03 <0.01 <0.01 0.03 D0.05 0.01
Benzo (a) pyrene 0.02 <d.01 <0.01 0.02 0.03 0.01
“hrysene 0.03 <0.01 <0.01 0.03 0.05 0.01
2ibenzo {a,h) anthracens <0.01 <0.01 <0.01 <0.02 <0.03 0.01
Fluoranthene 0.05 <0.01 <0.01 0.05 0.08 0.01
fluorene <0.01 1.2 <G.01 1.2 1.9 0.0l
Indeno{l,2,3-cd)pyrene 0.04 <0.01 <G.01 0.04 0.06 0.0l
Naphthalene <0.1 48 3.4 51 80 0.1
Shenanthrena D.07 1.3 <0.01 1.4 2.2 0.0%
fyrene 0.05 0.01 <0.01 0.06 0.09 0.01

~ ¢ Less than the indicated limit of detection
--: Information not awvailable or not applicable



Clayton

ENVIRONMINTAL
CONSULTANTS
Page 3 of 3
Analytical Results
for
Paul Carlson Associaktes
Client Reference: HA16399
Clayton Project No. 95092.85
Sample Identification: 7087/7088 Date Sampled: 09/20/95
Lab Number: 9509285-02a Date Received: 09/21/95
Sample Matrix/Media: FILT SORBENT Date Analyzed: 09/21/95%
Methed Reference: NIOSH 5506 Analyst: FEK
air vVoluma: 331.7 (L)
Method
Tube Detection
Compound Filter Front Back Total Concentration Limit
(ug) {ug) {ug) {ug) {ug/m3) (ug)
Polynuclear Aromatic Hydrocarbons
Acenaphthena <0.3 <3 a <0.3 <3 <9 la
Acenaphthylene <0.1 <0.1 <0.1 0.2 <0.6 0.1
Anthracens 0.04 0.05 <0.01 0.09 0.3 0.01
Benzo (2) anthracene 0.15 <0.01 <0.01 0.15 0.45 0.01
Benzo {b) £luoranthene 0.22 <0.02 <0.02 0.22 0.66 0.02
Benzo (k) Eluoranthene 0.13 <0.01 <0.01 0.13 0.39 0.01
Benzo(g,h,1)perylene 0.57 <0.01 <0.01 0.57 1.7 0.01
Benzo (a) pyrene 0.31 <0.01 <0.01 0.31 0.93 0.01
Chrysens 0.09 <0.01 <0.01 0.09 0.3 0.01
Dibenzo (a,h) anthracene 0.37 <G.01 <0.01 0.37 1.1 0.01
Fluoranthene 0.31 <0.01 £0.01 0.31 0.93 0.01
Fluorene 0.02 <0.01 <0.01 0.02 0.06 0.01
Indeno(l, 2, 3-cd) pyrene G.27 <0.01 <0.01 0.27 0.81 0.01
Naphthalene <0.1 110 11 120 360 0.1
Phenanthrene 0.23 1.2 <0.01 1.4 4.2 0.01
Pyrens 0.47 <0.901 <0.01 0.47 1.4 0.01
€ : Less than the indicated limit of detection

--: Information not available or not applicable

8 Detection limit increased due to matrix interference.



Clayton

INVIRONMENTAL

CONSULTANTS
Page 2 of 2
Analytical Results
for
Paul Carlson Associates
Client Reference: HA163989
Clayton Project No. 95092.58

Sample Identification: See Below Date Sampled: 09/19/95

Lab Number: 9505258 Date Received: 09/20/95

Sample Matrix/Media: SM CHAR TUBE Date Analyzed: 09/21/95

Analyst: FHK
Method
Sample Detection

Lab Volume Front Back  Total Concentration Limit
No. Sample I.D. (liters) Compound {me) {mg) (mg} {mg/m3) (ppm) {men)
-01 7085-BLANK -- Benzena <0.002 «<0.002 <0.002 -- - 0.002
Ethyl benzene «0.002 <0.002 <0.002 -- -- 0.002
Toluens <0.00Z <0.002 <0.002 -- -- 0.002
Xylene <0.004 <0.004 <0.004 -- -- 0.004
-02 7081 64.96 Benzene 0.037 <0.002 0.037 0.57 0.18 0.002
Ethyl benzene 0.002 <0.002 0.002 0.03 0.007 0.002
Toluense 0.022 <0.002 0.022 0.34 0.050 0.002
Xylene 0.013 <0.004 0.013 0.20 0.045 0.004

ND: Not detected at or above limit of detection
--: Informaticn not available or neot applicable

Airborne concentrations are based on the air volumes provided

Results have been corrected using laboratory-derived desorption efficiencies

Compound
Benzene

Ethyl benzens
Toluense
Xylene

Method Reference
NIOSH 1501
NIOSH 1501
NIOSH 1501
NIOSH 1501




Clayton

CONSULTANTS

Page 4 of 9
Analytical Results
for
Paul Carlson Associates
Cliant Reference: HA15399
Clayton Project No. 95093.35

Sample Identification: See Helow Date Sampled: 09/19/95
Lab Number: 0509335 Date Received: (9/25/95
Sample Matrix/Media: 5M CHAR TUBE Date Analyzed: 08/27/85
Analyst: FHK
Method
Sample Detection
Lab Volume Front Back Total Concentrétiop Limit
No. Sample I.D. {(liters) Compound {mg) {mg) (mg) (mg/m3} {ppm} (g}
-01 7082 63.99 Benzene 0.013 <0.002 0.013 0.20 0.064 0.002
Ethyl benzens <D.002 <0.002 <0.002 <0.03 <0D.007 0.002
Toluene 0.007 <0.002 0.007 0.1 0.03 0.002
Xylens <0.004 <0.004 <0.004 <0.06 <0.01 0.004
-02 7086 35.65 Benzene 0.013 <0.002 0.013 0.36 0.11 0.002
Ethyl benzene <0.002 <0.002 <¢0.002 <0.06 £0.01 0.002
Toluene 0.003 <0.002 0.003 0.08 0.02 0.002
Xylene <0.004 <0.004 <0.004 0.1 <0.03 0.004
-03 7091 87 .48 Benzene 0.005 <0.002 0.005 0.06 0.02 0.002
Ethyl benzene <0.002 <D.00D2 <¢D.002 <0.02 <0.005 0.002
Toluene 0.006 <C.002 0.006 c.07 0.02 0.002
Xylene 0.005 <0.004 0.005 0.06 0.01 0.004
-04 5482 BLANK -- Benzene <0.002 <0.002 <0.002 - -- 0.002
Ethyl benzene <0.002 <0.002 <0.002 -- -- 0.002
Toluene <0.002 <0.Q02 <0.002 -- -- 0.002
Xylene <0.004 <0.004 <0.004 -- - 0.004

JD:  Not detected at or above limit of detection

--: Information not available or not applicable

\irborne concentrations are based on the air volumes provided

tesults have been corrected using laborateory-derived desorption efficiencies

empound Method Reference
jenzene NIOSH 1501
Ethyl benzene NIOSH 1501
Toluene NEOSH 1501

{vlene NIOSH 1501



Clayton

EMNVIRONMENT,

Al

CONSULTANTS
Page 8 of 8
Analytical Results
for
Paul Carlson Asscociates
Client Reference: HA16399
Clayten Project No. 55093 .35
Sample Identification: 7092 Date Sampled: 09/21/95
Lab Number: 9509335-08 Date Received: 09/25/95
Sample Matrix/Media: FILTER Air Volume: 1081.8 (L)
Method
Detection Prep/
amount Concentraticn Limit Date Date Analysis
Analyta {mg) {mg/m3) {mg) Prepared Analyzed’ Method
Antimony <0.01 <0.009 0.01 09/27/55 09/28/95 NIOSH 7300
Arsenic <0.001 <0.000%9 0.001 09/27/95 09/28/95 NIOSH 7300
Beryllium <0.0005 <0.0005 0.0005 09/27/95 09/28/95 NIOSH 7300
Cadrnium <0.0002 <0.0002 0.0002 09/27/95 09/28/95 NIOSH 7300
Chromium <0.002 <0.002 0.002 05/27/85 09/28/95 NIOSH 7300
Copper <0.002 <0.002 0.002 09/27/95 09/28B/95 NIOSH 7300
Lead <0.001 <0.0009 0.001 09/27/95 05/28/55 NIOSH 7300
Nickel <0.0005 <0.0005 0.0005 09/27/95 09/28/95 NICSH 7300
Selenium <0.002 <0.002 0.002 09/27/95 0%/28/95 NIOSH 7300
Silver <0.0065 <0.0Q05 0.0005 09/27/95 09/28/95 NIOSH 7300
Titanium 0.065 0.005 0.002 09/27/95 08/28/95 NIOSH 7300
Zinc <0.002 <0.002 0.002 09/27/95 09/28/95 NIOSH 7300

ND: Not detected at or above limit of detection

--: Information not available or not applicable

Metal results have been corrected using lahoratory derived recovery coefficients



Clayton
ENVIRONTENTAL
CONSULTANTS

Page 7 of 9
Analytical Results
for
Paul Carlson Associates
Client Reference: HA15399
Clayton Project No. 95093.35

Sample Identification: 7080 Date Sampled: 09/19/95
Lab Number: 9505335-07 Date Received: 09/25/95
Sample Matrix/Media: FILTER Air Volume: 795 (L)
Method
Detection Prep/
Amount Concantration Limit Date Date Analysis
Analyte {mg} (mg/m3) {ma) Prepared Analyzed Mathod
Lead <D.001 <0.001 0.001 08/27/95 09/28/95 NIOSH 7300

AD: Not detected at or above limit of detection
--: Information not available or not applicable

Jetal results have been corrected using laboratory derived recovery coefficients



Analytical Results
for
Paul Carlscon Associates
Client Reference: HAl6399
Clayton Project No. 95093.35

Sample Identification: 7079
Lab Numbey: 9509335-05

Clayton

ENVIRONMENTAL
CONSBULTANTS

Page 5 of 9

Date Sampled: 05/19/95
Date Received: 09/25/85

Sample Matrix/Media: FILTER Adr Volume: 636 (L}
Mathod
Detection Prep/
Amounkt Concentration Limit Date Date Analysis
Analyte (mg) {mg/m3) {mg} Prepared Analyzed Method
Teotal Dust <0.1 <0.2 0.1 -- 09/28/95 NIOSH 0500

ND: Not detected at or above limit of detection
--: Information not awvailable or not applicable



Analytical Results
for
PAUL CARTLSON ASSOCIATES
Clayton Project No. 30988.00
Client Reference: HA16399

Clayton

ENVIRDNMENTAL
CONSULTANTS

Sample Type: Filter/Impinger Date Sampled: 09/21/95
Analytical Method: NIOSH 7904 Date Received: 09/22/95
Analyst: SM Date Analyzed: 09/25/95
Cyanide

-------------------- Combined Maximum
Lab Sample Filter Impinger Total LOD
No. Identification {mg) {mg) {(mg) {mg)
00la - 7093/7094 <0.003 <0.003 <0.006 <0.006
002a 7095/7096 BLANK <0.003 <0.003 «<0.006 «<0.006

General Notes:

<3 Less than the indicated limit of detection (LOD)
--: Information not available or not applicable



Ambient Air Quality Monitoring Report,
Paul Carlson and Associates, Inc.

HAHN AND ASSOCIATES, INC.



PAUL CARLSON ASSQCIATES, INC.
Industrial Hygiene Consultants
4511 5.E. Hawlhorne Bivd.
Suile 213
Porlland, Oregon 97215
{503) 232-0200 FAX (503) 230-0259

March 27, 1996

Rob Ede

Hahn and Associates, Inc.
434 NW 6th Avenue, Ste. 203
Portland, Oregon 97209

Re:  Ambient Air Monitoring
INTRODUCTION

This report summarizes the results of ambient air monitoring conducted on February
27,1996 at the Northwest Natural Gas, Gasco Facility, 7900 NW St. Helen's Road in
Portland, Oregon. Sampling was conducted 1o assess ambient air concentrations
downwind of the collection pond located on the east side of the blue LNG Storage Tank.

METHODOLOGY

Ambient air concentrations of Polynuclear Aromatic Hydrocarbons (PAHSs) in airbome dust,
Aromatic Hydrocarbons (BTEX), and lotal particulate were measured at a location
downwind of the collection pond located on the east side of the blue LNG Storage Tank.
The specific location was determined by Hahn and Associates, Inc. Subsequent analysis
was performed by Clayton Environmental Consultants, an AIHA accredited laboratory.
Analytical results from the laboratory are attached.

LEGAL REQUIREMENTS

The Oregon Occupational Safety & Health Administration (OR-OSHA) has adopted
Permissible Exposure Limits (PEL's) to prolect the health of employees. Three types of
limits have been established: Time Weighted Average (TWA), Excursion (E) and Ceiling
(C) limits. The TWA's act as an eight hour average such that exposures over the TWA at
times during the work shift can be compensated by exposure time below the TWA.
Excursion's in worker exposure levels may exceed 3 times the TWA for no more than a
total of 30 minutes during a workday, and under no circumstances exceed 5 times the
TWA, provided that the TWA is not exceeded. The ceiling is assessed as a 15-minute time
weighted average exposure and measured during peak exposure periods. Only the TWA
applied in this survey since ambient air concentrations would be expected to be at a
consistent level through out the sampling, with no anticipated peak, short duration exposure
concentrations. The PEL's are expressed in units of milligrams (mg) or micrograms {ug) per
cubic meter {mg/m® or ug/m®) of air of dusts, gases, mists, and fumes, and parts per million
parts (ppm) of air by volume of vapor or gas. Some of the PAH compeunds have no
established PEL as indicated in Table I.

HaI6458.RPT PacGE 1 PauL CaRLson Assoc. INC,
Hahn & Assoc., INC. MARCH 27, 1996



Toluene carries a "skin designation” in the PEL, meaning that skin absorption can
contribute significantly to overall exposure. Appropriate skin protection should be
considered when handling this chemical.

Benzene is a regulated substance that requires additional methods of compliance, OR-
OSHA has established a 8HR-TWA "action level" for benzene of 0.5 ppm, a level triggering
other protective provisions such as exposure monitoring and medical surveillance.
Generally, the provisions will require all affected employers to use engineering and other
work practices as the primary method of compliance once an employee is exposed above
the PEL on a total of 30 or more working days a year. In addition, where the PEL is
exceeded, the employer shall establish and implement a written compliance program to
reduce employee exposure at or below the PEL. Where engineering and work practice
controls do not reduce employee exposures at or below the PEL, the employer shall
supplement these controls with respirators, requiring a written respiratory protection
program,

RESULTS

Chemical exposure sampling results have been tabulated as follows:

Table!l - Polynuclear Aromatic Hydrocarbons (PAHSs)
Tablell -  BTEX (benzene, toluene, ethyl benzene, xylene)
Table Il - Total Particulate

Each sample record in the tables indicates the analyte, exposure concentration, and
applicable PEL. All exposures were below their respective PEL and applicable action level,
and the limit of detection for the analytical method. The latter case is denoted by a "<"
preceding the reported exposure concentration in the table.

FINDINGS AND RECOMMENDATIONS

Based on the results of the sampling, the following findings and recommendations are

made:

1. All monitored chemicals were below their respective legal standards.

2. While Level C respiratory protection is not required based on the monitoring results,
this level of protection is recommended where unknown hazards exist based on the
level of ground contamination. This judgement should be made by the geologist or
knowledgeable individual familiar with the hazards at this site, with paricular
attention given to appropriate respiratory protection when the contaminated soil is
disturbed.

HaI6458.RPT PacE 2 PauL CaRLsON Assoc. Inc,

HaHN & Assoc., INC. MarcH 27, 1996



3. As a minimum safeguard, it is recommended that workers wear appropriate body
protection o reduce the hazard of chemical absorption through the skin during soil
sample acquisitions.

It has been a pleasure assisting you on this project. Please call if you have any questions.

foac P

Brad Johnson

Enclosures

Ha16458.RpPT PaGe 3 PauL CARLSON Assoc. INc.
Hann & Assoc., INC. MaRcH 27, 1996



Table |
Hahn and Associates, Inc.

PAHs Exposure Summary
NIOSH Method 5506

© .- Sample Date: 2/27/96 Time On: 09:37
Sample No.: 0316 Time Off: 15:27
' . Type: Area Sample Total Min: 350
: ' Sample Results {ug/m®) : OR-OSHAPEL . -
 Analyte. Fitter Tube Total TWA (ugim?) E (ugimd®)* C (ua/m®)** .
Acenaphthene <03 — <0.3 NE
Acenapthylene < 0.1 - < 0.1 NE
Anthracene < (.01 — < 0.01 200 600
Benzo (a) anthracene < 0.01 - < 0.01 NE
Benzo (b} fluoranthene < 0.02 — < 0.02 NE
Benzo (k) fluranthene < 0.01 — < 0.01 NE
Benzo (g,h,i) perylene < 0.01 — < 0.01 NE
Benzo (a) pyrene < 0.01 - < 0.01 200 600
Chrysene < 0.01 — < 0.01 200 600
Dibenzo (a,h) anthracene | < 0.01 -— <0.01 NE
Fluoranthene < 0.01 - <D.01 NE
Fluorene < 0.01 — < 0.01 NE
Indeno(1,2,3-cd) pyrene < 0.01 — < 0.01 NE
Naphthalene < 0.1 —_ <0.1 50,000 150,000
Phenanthrene < 0.01 -— < 0.01 200 600
Pyrene < 0.01 — < 0.01 200 600

NE = PEL Not Established

Table Il
BTEX Exposure Summary
NIOSH Method 1501

" Sample Date:  2/27/96 Time On:  09:37
Sample No.: 0314 Time Off: 15:27
* Type: Area Sample Total Min: 350
i - | sample Results ' OR-OSHA PEL
Analyte . ppm TWA (ppm) E{ppm)* C{ppm)*’
Benzene < 0.005 1 5
Toluene < 0.005 100 (Skin) 300 500
Ethyl benzene < 0.004 100 300
Xylene < (.008 100 300
* Excursion limit
- Cetling Limit
HAIG458.RPT Pace 4 PauL CARLSON Assoc. INC.

Hann & Assoc., INc. MaRcH 27, 1998



Table i

Total Particulate Exposure Summary
NIOSH Method 0500

Sample Date:. 2/27/96 Time On:  09:37
- Samiple No.:. 0315 Time Off: . 15:27
_Name: Area Sample TotalMin: 350
o . Sample Results ~_ OR-DSHAPEL. -
_Analyte {mg/m®) TWA (mgim¥).- - E (mg/m’}* - C (mgim®)**
Total Dust <0.1 10 30

* Excursion limit
** Ceiling Limit

HaI6458.pPT
HaHN & Assoc., INc.
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Sample Identification: 0316

Analytical Results

Paul Carlson Associates

for

Clayton Project No. 96023 .26

Clayton

ENVIRONMENTAL

CONSULTANTS

Page 2 of 5

Date Sampled: 02/27/96

Lab Number: 9602326-03a Date Received: 02/29/86
Sample Matrix/Media: FILTER Date Analyzed: 03/05/96
Air Volume: B860.7 (L}
Mathod
Tube Detaction
Corpound Filter Front Back Tokal Concentration Limit
{ug) {ug) (ug) (ug) (ug/m3) {ug)
Polynuclear Aromatic Hydrocarbons
Acenaphthena <0.3 -— -- <0.3 <0.4 0.3
Acenaphthylene <0.1 - -- <0.1 <0.2 0.1
Anthracene <0.01 - -- <D.01 <0.01 0.01
Benzo (a) anthracene <0.01L - -- <0.01 £0.01 0.01
Benzo (b} fluoranthene <D.02 -- -- £0.02 <0.02 0.02
Benzo (k) £luoranthene <0.01 -- - <0.01 <0.01 0.01
Benzo{g,h,i)pervlene <0.01 -- -- <0.01 <0.01 0.01
Benzo (a) pyrene <0.01 -- -- <0.01 <0.01 0.01
Chrysena £0.01 -- -- <0.01 £0.01 0.01
Dibenzo {a, h) anthracene £0.01 -- - <0.01 <0.01 0.01
Fluoranthens <0.01 -— - <0.01 <0.01 0.01
Fluorene <0.01 -- -- <0.01 <0.01 0.01
Indeno (1,2, 3-cd)pyrene £0.01 -- -- <D.01 £0.01 0.01
Waphthalene <0.1 -- ~= <0.1 <0.1 0.1
Phenanthrene <0.01 -= -- <0.01 <0.01 0.01
Pyrans <0.01 -- -- <0.01 €0.01 0.01
L4 Less than the indicated limit of detection

--: Information not available or not applicable



Clayton

ENVIRDNMENTAL
CONSULTANTS

Page 4 of 5
Analytical Results
for
Paul Carlson Associates

Clayton Project No. 96023.26

Sample Identification: Ses Below Date Sampled: 02/27/96
Lab Number: 9602326 bate Received: 02/29/96
Sample Matrix/Media: SM _CHAR TUBE Date Analyzed: 03/04/96
Analyst: FHK
Mathod
Sample Detection
Lab Volume Front Back  Total Concentration Limit
No. Sample I.D. (liters} Compound (mg) (mg) (o) (mg/m3) (ppm) (mg)
-0r 0314 114.3 Benzene <0.002 <0.002 <0.002 <0.02 <0, 005 0.002
Ethyl benzene <0.002 <0.002 <0.002 £0.02 <0.004 0.002
Toluense <0.002 «<0.002 <0D.002 <0.02 <0.0065 0.002
Xylene <0.004 <0.004 <0.004 <0.03 <0.008 0.004
-02 0318-BLANK =- BHenzene - £0.002 <0.002 <0.002 -- -= 0.002
Ethyl benzane <0.002 <0.002- <0.002 -— -- 0.002
Tolusne <D0.002 <0.002 <0.002 -- -— 0.002
Xylens <0.004 <0.004 <D.004 -- -— 0.004

ND: Not detected at or above limit of detection

--: Informaticn not available or not applicabls

airborne concentrations are based on the air volumes provided

Results have heen corrected using laborateory-derived desorption efficiencies

Compound Mathod Reference
Benzene NTOSH 1501
Ethyl baenzene NIOSH 1501
Toluene NIOSH 1501

Xylene _ NIOSH 1501



Clayton

ENVIRDNMENTAL
CONSULTANTS

Page 5 of §
Analytical Results
for
Paul Carlson Associates

Clayton Project No. 96023.26

Sample Identification: See Balow Date Sampled: 02/27/96
Lab Number: 9602326 Date Received: 02/29/96
Sample Matrix/Media: FILTER Date Analyzed: 02/29/96
Method Reference: NIOSH 0500
Mathod
Dataction
Lab Sample Date Volums Total Dust Limit
Number Identification Sampled {liters) {mgr) {mg/m3) {mg)
-0s 0315 02/27/96 861.3 <0.1 <0.1 0.1

ND: Not detected at or above limit of detaction
--: Information not available or not applicable



Dust Sample Evaluation and Laboratory Data Sheets

HAHN AND ASSOCIATES, INC.
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Portiand Diviston

NATIONAL 17400 SW Upper Boanes Fary R
ENVIRONMENTAL Portind, OR 87224
Jo TESTING, INC. Foe. (8031 635-0809

Roger Brown Date: 02/16/199¢6

Hahn & Agsociates NET Account No.: 13500
434 N.¥%. 6th Ave. NET Job Number: 96.00363
Suite 203

Portiand, OR 87209

ProjecE: NWNG Gasco Site
Location: 2708

Sample analysis in support of the project referenced akove has
been completed and results are presentsd on the following pages.
Snould you have questions regarding procedures or results, please
feel welcome to centact Client Services. -

Sampla Macrix Tate Date
Fhumieer Semple Deacxiprion Type - Taken Received
53783 2708-%60212-01-01 NISCT, SOLID 021/12/1996 02/13/1996

(LNG RecceSS Acta fcc- kst i’nx)

Approved by:

Marty French
NET, INC. Division Manager




Roger Brown

Hahn & Associates
434 N.W. 6th Ave.

Suite 203

Portland, CR 97209

Project Name:

Date Received;

Eamyle Rumber
5383

FARAMPIARE

PAH BY GC/¥MS BIM PAYXD
PAH BX GC/MS 5TH (S}
Dilubion Pactor
Acrnaphehens
Acenaphthylene
Anthracene

Benigo {a)anthracsrs
Benzao b} flucranrhens
Bamtzo {k} flooranchenes
Be=o{a)pyren=
Berzo {ghti) perylens
aryoens
Dibenra (s, hl anthracens
Pluoranthens

Pluorenes
Indern{l,2, 3) prreen
Raphthalena
Pheoanthrene

Pyrene

—

ANALYTICAL REPORT

Sample Descxipticm
2708936013 -D1-01

MEIRDS

8270m
82T0H
4370M
azraM
a2
8370
8270M
az7om
4270
azx7oM
azrom
B270M
3ZT0M
ar7oM

4270H
8370

NWNG Gasco Site
02/13/1986

RESULTS

10+
41400
1700
S600
33,000
17,6800
17,304
41,480
36,500
3&.100
75040
3,700
19500
27,300
1100
23, To0
42,500

50
50
50
S0
5o

50
50
50

50
5a
50
54
a0
50

02/16/19596
Job No.: 96.00383
Page: 2
CRITS DATE ARALYZED FLAG
m2/15/199¢6
02/15/1396 -
ug/Eg 02/15/1956
vg/xq 02/15/1996
ug/ig nx/15/1%96
ug/¥g 02/15/1996
ug/2g 02/15/1996
ug/ &g 0z2/15/1996
ug/Kg 0271571936
ug/Ng 02/15/1396
ug/¥Xg D2/15/1395
va/oy 02/15/1596
ug/Kg 02/15/299¢6
ug/kg 02/15/1956
ug/Fg 02/15/19%6
uy /Xy 02/15/199¢
ug/Xg 92/15/1536
ug/Xg 02/15/1936

A aaple result of B indicates the pararcter wasm Hot Detected at the reporcing lialt.
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ggggr Brown
& Associates
6th Ave.

434 N.W.
Suite 203
Portland,

PFroject Hame:

OR 97209

ANALYTICAL REPORT

NWNG Gasco Site

Date Received: 02/27/1996
Sampla Munber Sarple Deascripriom
502089 2708-95 22 7-02-01
PARNNETERS METHCDS RESTILTS
PAH BY GC/NE STHM PREP -
PAH BY GC/m8 STM (6]
Dilutirm Fackor B270M 40b+
Acenophthene B270M 375,000
Acephthylens az7oM HD
Aothracene gx70M 444,000
Banzof{a)anthracene A270M 2,600,000
Bescra {b) fluoranthene B270M 3,436,000
Benro (K] fluorastbhene B8270M 1,292,000
HBenzo (a) pyrena 8270M 2.915,000
Bermxo [ghi)parylene B270M 2,543,000
Chrysenr 8270M 1,856,000
Dibenec(a,h) anthracana A3TOM 547, 000
Fluarantien~ B270M 3,483,000
Fluoremm: 8270H 145, @00
Indeno (1,2, )pyrese 32701 1,508,000
Erphrhalens B270H &6, 000
Phemznthyens BITOH 1,501,000
Eyrean p270M 2,806,000

REPORT LIeMCT

20,000
20,000
20,000
20,000
24, 00D
20,000
20,000
20,000
2a, 000
20,004
20,000
Z¢,000
20,000
20,000
20,000
20,000

03/04/1996
Jobk Na.: 96.00470
Page: 2
UNTTS DATE ANALYZED FILAG
az/23/1956
03/01/1996 -
ua/Eg 03/01/1936
ug/Kg 03/01/1996
un/Xg 6370171996
ug/Xg 0378171996
ud /Ry 03/01/19%6
ug/Kg a1/01/1596
v Ag 030171956
ugy/Xg 03/01/1996
v /Rg 03/01/195%6
vgfXg 03/01/1996
ug/Xg 03/01/1996
ug/ig 030171996
ug/Iy 03/01/1996
ua/Ag 03/01/1996
ug/Eg 03/01/1396
g/¥g 03/01/199€

2 mample Tesult of HD indlcates the parameter was Mot Detected ar ther reporting iimic.
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INTRODUCTION

GeoPotential performed a GROUND PENETRATING RADAR SURVEY
(GPR SURVEY) for HAI, Portland, Oregon.

TIMING

Field work was performed on November 22, 1995. Report and
site diagram completed and mailed to HAI December 5, 1995,

PURPOSE

The subsurface locating survey was designed to test the
ability of GPR to map the extent of tar deposits and silt
strata.

SURVEY SITE

The SURVEY SITE consisted of the northeast portion of the
NWNG Gasco Facility located at 7900 NW St. Helens Road in
Portland, Oregon. The site has been used for hydrocarbon
storage for many years and contains a variety of buried
hydrocarbon materials including tar, lampblack and liquid
hydrocarbons. Former settling ponds are also buried on the
site.

in general, data supplied by HAI from lithology, indicates
that the surficial materials consist of primarily sandy
gravels grading downward into sandy silts and silts.
Interspersed among these sediments are the hydrocarbon
occurrences. These hydrocarbon occurrences and silt strata
were the targets of this GPR pilot project.

The areas covered by the three GPR profiles (see map) are

grass covered and slope gently up to the northeast until a §

foot scarp is encountered at the northeast end of PROFILE
ee’,



SURVEY SPECIFICATIONS
Three geophysical instruments were used for the survey:

1. AQUA-TRONICS A~6 ELECTROMAGNETIC TRACER (EM SURVEY).
2. SCHONSTEDT GA-52B MAGNETIC GRADIOMETER (MAG SURVEY).
3. MATA RAMAC GROUND PENETRATING RADAR (GPR SURVEY) .

EM and MAG data were acquired along GPR PROFILES to aid in
the interpretation of the GPR data.

Profile locations were selected to approximately coincide
with HAI profiles AA’ and EE’ and are shown as yellow lines
on the accompanying Well Location Map. The PROFILE along HAI
PROFILE AA’ had to be broken into two profiles aa’ and ff’
due to the scarp at a’. PROFILE ff’ followed the gravel road
to the bank of the Willamette River and is therefor offset
from the northeast end of PROFILE AA’.

GPR data was acquired along each profile using a 50 MHz

antenna and a 80 meter per microsecond sediment velocity. The i
data was filtered with a 3X3 moving average filter to

suppress high frequency noise in the data. The maximum depth ‘

of penetration for this GPR configuration is about 45 feet. |

|

1

MAG and EM data were acquired at 1 second intervals
(approximately 3 to 4 feet intervals) along each GPR PROFILE
and plotted as shown.

Each GPR PROFILE is presented twice; once with the EM and MAG i
profiles to compare the various data and once with the GPR '
alone to better show GPR features. The depth/length ratio for

the GPR on composite profile is 2.2:1 and 5.1:1 on GPR only

PROFILES.

RESULTS
The results are shown on the accompanying PROFILES.

PROFILE aa’

The GPR record shows three prominent horizons. The most
shallow horizon occurs at & depth of about 10 feet and is the
gradational layer from a sandy gravel to a silty sand. this
horizon is not marked and is apparent on all three PROFILES.

A second horizon starts at a depth of 12 feet at the
intersection of PROFILE ee’ and dips down to a depth of 28
feet at a. This horizon is a silt/tar layer encountered in
drill holes B-35 and B~33 . A second silty/tar horizon



occurs as shown on the GPR PROFILE. Both of these horizons go
up and over a structurally shallow feature just to the
northeast of the intersection of ee’. This feature is
designated as F2 on the PROFILE. The MAG low and EM high
anomalies over F2 indicate it is a sedimentary feature and
may indicate a mound of hydrocarbon enriched sediments.

Feature F1 has a strong MAG response and a weak EM anomaly
indicating metallic debris, buried structural foundations or
utilities.

A EM/MAG positive anomaly at length 70 are caused by the well
casing of B-35.

The positive MAG anomaly at length 120 is probably caused by
a feature in the volcanic basement at a depth of 70 feet or
more.

PROFILE ff’

The same three horizons identified on PROFILE aa’ are
interpreted to occur along profile ff’ where the two silt/tar
layers dip down to the northeast.

F2 is also identified on the southwest end of ff’ where it is
associated with a magnetic anomaly indicative of a scarp or
fault in the deep volcanic basement. This may indicate that
faulting in the basement may be responsible for feature F2.

F3 has a EM/MAG positive anomaly and may be a utility pipe.

The gradual slopes in the MAG and EM profile down to the
northeast probably indicate deepening volcanic basement.

PROFILE EE’

The GPR data along this profile demonstrated very subtle
layering. The silt-tar horizon interpreted along the profile
is very tentative. The character of the reflections along
this profile is identical to the character of the reflections
over F2 on PROFILES aa’ and ff’. Since this is near the
location of the intersection of these PROFILES with ee’ it is
apparent that PROFILE ee’ runs parallel to the strike of
feature F2 and along or near the apex of the axis.

The observations of layering either side of ee’ but not
along ee’ may indicate that the areas on either side of F2
were settling ponds which therefore produced more contiguous
layering. The apparent onlap of the layers onto F2 would
support this interpretation.



An EM/MAG positive anomaly on the southeast end of ee’ is
interpreted to be caused by buried pipes.

The MAG/EM anomalies to the northwest of length 420 show a
general lowering of the fields with a series of low amplitude
high frequency anomalies. This is interpreted to be caused by
a combination of a deeper volcanic basement to the northwest
and sandier soil containing volcanic gravels.

LIMITATIONS

Geophysical surveys consist of interpreting geophysical
responses from subsurface objects. Since a variety of
subsurface objects can produce identical geophysical
responses it is necessary to perform intrusive investigations
(drilling or excavating) to confirm the geophysical
interpretation. In addition non-conductive utilities

(e.g.- plastic pipes, concrete pipes, tile pipes) are not
detectable with geophysical methods.

Depths interpreted from GPR SURVEYS are a function of the
soil velocities used during processing. Significant
variations from these velocities can cause significant
errors in interpreted depths.

The use of this geophysical interpretation is the sole
responsibility of the client.

Q{«ﬁ Cmc\

Ralph Soule December 5, 1995
GeoPotential



LSVYIHLMNON (L334 HLDONIZ LSIMHLNOS
009 (a]s]=] (8]0} 4 ooge oocC oolL O

A== A
ZHW OS
HAD

[~ 0Q0%vg

— oooss

YIASHILIONYN
— A13=Id TvALO,
DWVIN

— Q0SS

—— 0001

== SLIOAITNIIN
mwa3a

— Q00Z&

S6681L 'Z2Z MIFNWSINON

ee LDBDLO PURIIIO
” FHTIAOXMA Arpoe o coseey SNAAN

JELUD ROy oD



LSYIHLNON (1334) HLONT LSIMHLNOS
009 009 00t 00¢ 00¢ 001 0

89 ee-g se-g

§661 272 HIFWIAON
28 371404d 08I0 puriod

Anioe4 oasen oONMN
jeljus)o4095)



LSYILHON (L334 HADON3M

(elo}=] Qog Qov coe ooz 0ol

E___w______________________________.. |

g et . o
gzt PN g ol e s Y

s oy SR R Ny it et

LASIAMHMHLNOS

+4 I z3ive monza

dd D TAOMA

QL

oG-
133
ZHW 0S
HAD
0g-

olL-

00o0oges

000SsS

VISALONYN
AM@ld TW.LOL
DVYIN

Q00LS

000t

SLTOAIT I
wa=

000

SGEL ‘TZT MIFIVINON
UOLolO ‘PUEerIIOo

AXHDES ODSES ONANN

IefldoR0 40y



(1svaion (1334) HLONTT S3MHLNOS

009 00§ 00 00¢ 002 001 0
:__;__:_____‘:____:___::__:._._} 0/
R Om...
1334
—  ZHI 0§
4d9
I Om..
i % — ow.. .
4 1 3wvo 30Nz u)
661 ‘ZZ ¥IGWIAON
4 371408d uo5a10 ‘puejuod
Anjroeq 0ases oNMN

1B1UB}04009)



LSIAMHLHON (1L334) HLSN3 ALSVIHLNOS
009 oos oot ooe ooz 00L o}

12T A
ZHW Og
A

— 00SPsS

— 000sS

YISALONYN
A3l TYILOL
DVIN

— 00SSS

= 000L

I SLAOAITT N
W=

— 0Q00Z

hmwmwkmnNN RWNE;W)OE

oo UOL10 PUERIO

. FTAOM A AIHOE COECD ONAAN
TERUIIOAODD



LSIMHLYON (1334) HIONTT LSYAHLNOS
009 00G 00t 00¢ 00¢ 00} 0

0L

1334
ZHA 08
ddO

69 0¢-g 8 e
$66} ‘22 ¥IGWINON
93 J740¥d uobaip ‘puefyiod
Aypoeq 02sen oNMN

[B3U3}04009)



[

C

s i i B B S Ll B A AT S 5

———a T

B

r - " Py
HAHN AND ASSOCIATES | Soil Boring & Monitoring
Project INCORPORATED Well Location Map FIGURE
#2708 ————————————————
- ENVIRONMENTAL MANAGEMENT NWNG Gasco Facility A
434 NW SIXTH AVENUE, SUITE 203 7900 NW St. Helens Road
September PORTLAND, OREGON 97209 Portland, Oregon \
1985 (503) 7960717 y 2 N
~
A
MW-5 0 100 . 200
'\\'eﬁ B31 ' .¢- \ E
e - o5 3\ Approximate Scale in Feet
Y :
<
MW ’ .
. LEGEND )
5 ed TR
50 = . o Site Boun
oo \ . E dary
s . Existing Structure or
{ 2 D Feature
¢ 2 3 .
MW3 - \ 4 . D Farmer Structure or
1 _/ Feature
( g, B30 wsmwww  Railroad Tracks
K e Line of Cross Section
Lamphlaty Storage/Fill Area
P BeFl A g - @  Existing Soil Boring
Former Settling Ponds
: B33 .é. Proposed Monitoring Well
g l h 25 Boring/Depth of Boring
\. y,
a a' GPR PROFILES
B35 Y
'.. £
O. ?
PNO Tank Farm B-10— 5 - <
@ % €,
—] ¢ %
. "‘ z@‘
,
-7 NG Coptainment Basin ‘%
B-28 .,
Former Eoppers Land % )
MWS \_\ B-27 Treatment Ares ‘,"
& S
Former Spent -¢- i %
Oxide Storage Area 50" p .',
Former Coke L “
| Ovens . %,
1 4
) "‘
. L]
2.1 ) 'v“
} & B.25 : D 'o‘
B-11 : 5,
] K
TS RN T, ‘Y
ey . o"
Former Pitch Flant\| ] cog TN
B.13 B-15 .,
i G-% ‘*2;.’
3 %,
Former D é".
Retort Aree .
. v’.
\ OOl O a
B-14 O e
& ) ! 0000 I 0O MW-12 ¥,
y H 1 an: ] b
. M9 | coooo  f — -
. - -é— B-21 B-22 g 50"
PR P S PP B RS s o gl
3.5 -----..u.".,,,-..".....-”.-...”"“-Q.,-------,-,..,.--..----,.-é..---“"---
i e SRR S )
B 2 L B A A A A PP i warrwwaae s Il ’,,’,‘_’.,"',',:;::::::-:::::4--4-4----,.-,400:-,-‘-—-'o.—o:.-o---a-o,on‘o-‘”"”"-—.-.-.p”.—.---it....—-q-o-oaoo i rimeararaaes

NV7 St. Helens Road




RECOMMENDATIONS

The results of this GPR PIOLT PROJECT demonstrate that GPR
can be used to map soil-tar strata in areas where contiguous
layering occurs. To generate a depth map of these horizons it
is recommended that the additional GPR/MAG/EM PROFILES be
acquired as shown by the red lines on the Well location map.
This would provide a network of data over the area of
interest. Next generating contour maps of the tar-strata
layer(s), and EM and MAG fields and interpreting this data
would provide addtional information on the shallow
stratigraphy of this area.

The cost for the data aquisition and integrated
interpretation would be $2,500.00 or approximately $1.00 per
line foot of new data.

Ralph Soule December 5, 1995
GeoPotential
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