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|PCE Concentration above 0.5 mafkg at Elevation 45|
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|PCE Concentration above 0.5 mafkg at Elevation 4IZI|
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|PCE Caoncentration above 0.5 mafkg at Elevation 35|
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|PCE Concentration above 0.5 mafkg at Elevation 10|
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|PCE Concentration above 0.5 markg at Elevation 5|
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|PCE Concentration above 0.5 mafkg at Elevation -30|
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|PCE Concentration above 0.5 mafkg at Elevation -40|
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|PCE Concentration above 0.5 ma/kg at Elevation —SD|
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|PCE Concentration above 0.5 ma/kg at Elevation —55|
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|PCE Concentration above 0.5 ma/kg at Elevation —ED|
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|PCE Concentration above 0.5 ma/kg at Elevation —55|
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|PCE Concentration above 0.5 ma/kg at Elevation —TD|
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|PCE Concentration above 0.5 ma/kg at Elevation —T5|
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|PCE Concentration above 0.5 ma/kg at Elevation —SD|
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|PCE Concentration above 0.5 ma/kg at Elevation —85|
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|PCE Concentration above 0.5 ma/kg at Elevation —QD|
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8th Avenue North

MW-158A
1.76 (1.1)
0.922 (-8.9)

MW-143
<0.000329 (2)
0.00589 (-8)

MW-145
0.00641 (3.5)
0.0039 (-6.5)

Explanation
Approximate Property Boundary

N 231800 Coordinate Reference Point
E 12683001 (NAD83, Washington State Plane North, US Feet)

MW101 B Shallow Zone Monitoring Well
MW107 B Intermediate A Zone Monitoring Well
W-MW-02 € Intermediate B Zone Monitoring Well
MW105 - Deep Zone Monitoring Well
B-2 ® Soil Boring Location
MW-132 {} 2017 Intermediate A Zone Monitoring Well
MW-134 {} 2017 Intermediate B Zone Monitoring Well
MW-133 ¢ 2017 Deep Zone Monitoring Well
B-205 ® 2017 Soil Boring Location
B-201 {'} 2017 Geotechnical Boring Location
IW-8A ¢ 2017 Geotechnical Boring Location
IW-04 v  Prior Injection Well (SES)
0.31 (45.8) PCE Concentration in mg/kg with elevation in parenthesis
<0.025 (47.5) PCE not detected at or above the indicated limit
Area exceeding the 0.5 mg/kg PCE soil remediation level on the Property
Area exceeding the 0.025 mg/kg PCE soil screening level on the Property
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Valley Street
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8th Avenue North

MW-158A
4.08 (-18.9)

MW-143
0.0027 (-18)

MW-145
<0.000304 (-16.5)

N 231800

Explanation
Approximate Property Boundary
Coordinate Reference Point

E 12683001 (NAD83, Washington State Plane North, US Feet)
MW101 B Shallow Zone Monitoring Well

MW107

& Intermediate A Zone Monitoring Well

W-MW-02 € Intermediate B Zone Monitoring Well
MW105 - Deep Zone Monitoring Well

B-2

® Soil Boring Location

MW-132 {} 2017 Intermediate A Zone Monitoring Well
MW-134 {} 2017 Intermediate B Zone Monitoring Well
MW-133 ¢ 2017 Deep Zone Monitoring Well

B-205

® 2017 Soil Boring Location

B-201 {'} 2017 Geotechnical Boring Location
IW-8A ¢ 2017 Geotechnical Boring Location

IW-04
0.31 (45.8)
<0.025 (47

Prior Injection Well (SES)

PCE Concentration in mg/kg with elevation in parenthesis

.5) PCE not detected at or above the indicated limit

Area exceeding the 0.5 mg/kg PCE soil remediation level on the Property
Area exceeding the 0.025 mg/kg PCE soil screening level on the Property
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Explanation
Approximate Property Boundary

N 231800 Coordinate Reference Point
E 12683001 (NAD83, Washington State Plane North, US Feet)

MW101 B Shallow Zone Monitoring Well
MW107 B Intermediate A Zone Monitoring Well
W-MW-02 € Intermediate B Zone Monitoring Well
MW105 - Deep Zone Monitoring Well
B-2 ® Soil Boring Location
MW-132 {} 2017 Intermediate A Zone Monitoring Well
MW-134 {} 2017 Intermediate B Zone Monitoring Well
MW-133 ¢ 2017 Deep Zone Monitoring Well
B-205 ® 2017 Soil Boring Location
B-201 {'} 2017 Geotechnical Boring Location
IW-8A ¢ 2017 Geotechnical Boring Location
IW-04 v  Prior Injection Well (SES)
0.31 (45.8)
<0.025 (47.5) PCE not detected at or above the indicated limit

¢MW—158A
0.00466 (-28.9)
0.00242 (-38.9)

PCE Concentration in mg/kg with elevation in parenthesis

Area exceeding the 0.5 mg/kg PCE soil remediation level on the Property
Area exceeding the 0.025 mg/kg PCE soil screening level on the Property

MW-143
0.00164 (-28)
<0.000314 (-38)

MW-145
<0.000335 (-26.5)
0.000464 (-36.5)

0 15

SCALE IN FEET

PES Environmental, Inc.
Engineering & Environmental Services

<«

Data Posting
Former American Linen Supply
700 Dexter Avenue North
Seattle, Washington

Interim Action Treatment Zone C PCE

PLATE

K2-3

1413.001.02.402 141300102404_IAWP_K2-1-5

8/18

DWG NUMBER

DRAWING NUMBER APPROVED

DATE




@B-212

Dexter Avenue North

MW112 4>
® B-213
<0.000317 (-47.6)
MW-138
<0.000343 (-47.5)
O]
B-214
<0.000349 (-47.6)
E 1568300
4
References:

<0.000333 (-42.4)

MW124

<0.025 (-43.8)
<0.025 (-53.8)

®

&

©
DBO1
B-202-¢
B-240
0.000376 (-40.8)
IW-158
©®DB04
©B-242

0.00122 (-41.2)

(©B-241
0.0295 (-40.9%
IW-22

IW-10C
O
IW-28B 4> MW130
G-MW2 B g (-40.5)
G-MwW1 3
P06
®
IW-4D
S oIW-5D
IW-11C
& Iw-12¢
O
®B-243
0.03 (-40.1) 1w-3<$\
w-34g < IW-36B
<§ IW-32A 9.34 (403) ©
O1w-358  2.66 (-50.3)
B-211 °P05
MW-152 . 1w-6D o ®
& IW-7D pyEeD
O
O IW-38A IW-17C
¢ R-418
o OIW-39A IW-43
TW-40B O 1w-428 <§
<o O IW-10
IW-36A & IW-9D
MwW-133 - B-201
2.28 (-44.9) TW-21C
0.00127 (-54.9)  IW-20C
IW-40
IW-46B <§
% w-478 <&
- W-41A E
©B-235 o pr——
0.00111 (-43.2)
B-234A
6 5.18 (-54.2)
B-217
® ©® ®©B-236
B-234 IW-42A IW-50A
& o
®B-237
<0.000344 (-43.2)
<0.000335 (-48.2)
0.0102 (-53.2)
IW-45A  TW-06 IW-51A Sp-248
o MW-136
DB11 <0.000309 (-43.1)
©DB05
Roy Street
B-215®

<0.00033 (-41.1)

0.00283 (-40.9)

Valley Street

MW102 <

<0.025 (-40.8)
<0.025 (-50.8)

W-18 g

TW-1A &
L4 IW-2A
<O
B-203
<0.0011 (-40.8)
@ DBO2 T DB;“ ®o01 Iw-7<§
IW-4A IW-1C - E
®,B-239 s s W-4 IW-58w-6A »
<0.000316 (-40.8) gv 3 o <§ O 1w-2¢ <§ o e IW-8A
@ IW-5
IW-3B <§
®B-225 ©®B-224
0.000676 (-48.6)
MW-134
IW-10 ’
IW-8B B-226 W-11 IW-13B © IV¥> 148
% ®© ©®B-227 B-233 W-12A o
W- IW-15A
o3¢ 1<v>v-11 b % W%% 1w-1§§
1w-12§
iy 5T IW-4C & Iw-zg
© Bges © ®B-232 i
IW-17A O] IW-9B B-229@® DB03 @
HRW-MW-04
B-221 0.017 (-40.7)
IW-198
\ 2%;{ B-230 ©
. IW-7C 1 <o R-MW1 3 MW160
O1w-168 s ©%m-17s IW-19A % 8 o
MW-135 oo <0.00294 (-47.5)
0.0106 (-40.8) @ B-220  1w-188 0.00061 (-41.6)
Sy < <0.000317 (-46.6)
3 IW-24B IW-1D 0.00552 (-51.6)
IW'23B<>IW-2§§ &0 <& IW-11D
@B-218 IW-25B o Iw_zgg
< 1w-23A Iw-zzg
SIW-25A
IW-9C O IW-26A IW-Z%
W-3D ¢y g W-MW-03 IW-27A
B;207 W-33B
P ;722(:511'53) I MW101
<1>w-3os P03 : : 0.31 (-41.5)
<0.025 (-52.5) IW-30A
\ o
IW-31B
IW-Z% -328
MW-132
o 1w-3%§ &
®B-208 <0.025 (-47.3)
<0.000309 (-40.3) . i W-MW-02
S w 3@ o <0.000341 (-41.2) vl
: IW-398 ;
W3 o <0.000317 (-41)
1w-3§§
©®Po4 ©B-244
®DB07 0.00219 (-41.2) B-3@
IW-18C
IW-35A
O
O1w-
by IW-19€ . & $MW107
<§ Iw-32/>A O G-MW3 3
®
B-210
<0.000305 (-40.6)
 MW161
MW-141 &
<0.00285 (-46.2)
<0.000322 (-45.4)
4 Mw-137
<0.000296 (-43.2)
@®DB13 ©5-10
MW-139 4
@®DB06 <0.00078 (-40.2) <0.0003 (-40.2)
B'Z@l)g 520
MW131 4 @B-5 W-434 g
@8-216 SORos ®DB09
<0.000314 (-43.1)
®
B-1
1w-42§ IW-508 W-MW-01 4>
o 1w-5%§
IW-46 ® IW-47A
- IW-48A
8 fa2do <& S ® B-246
<0.00032 (-40.1) <0.00282 (-40.1)
MW-140 <p-

8th Avenue North

N 231800
E 1268300

MW101 4B
MW107 b
W-MW-02
MW105 b
B2 ®
MW-132 @
MW-134 @
MW-133 -
B-205 ®
B-201 @
IW-8A ¢
IW-04
0.31 (45.8)
<0.025 (47.5)

MW-158A
0.00622 (-48.9)

_‘}MW-143

_‘9_ MW-145

Explanation
Approximate Property Boundary

Coordinate Reference Point
(NAD83, Washington State Plane North, US Feet)

Shallow Zone Monitoring Well

Intermediate A Zone Monitoring Well

Intermediate B Zone Monitoring Well

Deep Zone Monitoring Well

Soil Boring Location

2017 Intermediate A Zone Monitoring Well

2017 Intermediate B Zone Monitoring Well

2017 Deep Zone Monitoring Well

2017 Soil Boring Location

2017 Geotechnical Boring Location

2017 Geotechnical Boring Location

Prior Injection Well (SES)

PCE Concentration in mg/kg with elevation in parenthesis

PCE not detected at or above the indicated limit

Area exceeding the 0.5 mg/kg PCE soil remediation level on the Property
Area exceeding the 0.025 mg/kg PCE soil screening level on the Property

0 15

SCALE IN FEET

PES Environmental, Inc.

« Engineering & Environmental Services

Interim Action Treatment Zone D PCE
Data Posting

Former American Linen Supply

700 Dexter Avenue North

Seattle, Washington

PLATE

K2-4

1413.001.02.402 141300102404_IAWP_K2-1-5

8/18

DWG NUMBER DRAWING NUMBER APPROVED

DATE




MW112 4>

N 231800
+E 1268300

References:

Dexter Avenue North

® B-212

©B213
<0.000338 (-57.6)
<0.000408 (-67.6)

MW-138
<0.00032 (-57.5)

®
B-214
<0.000337 (-57.6)
<0.000326 (-62.6)

MW124
<0.025 (-63.8)

B-205
Iw-g\ o)
IW-2A
<&
B-203
@ DB02 . EEN ®01 W-78
IW-4A IW-1C IW-5BW- :
A ©,B-239 IW-3A | ¢ W8 & wac %" PS IW-8A
DBO1 <o IW-7A &
© IW-5
IW-38B 8
®B-225 ©B-224
MW-134
B-202- © W-88 Bazee % W-11 W-138 © Iv¥§145
w-on <@ ®© ©®B-227 B-233 W-12A o
W- W-15A
IW-3C b <o W%% o
= o IW-11A <§
5240 iy e 3 IW-4C < W-5¢
O BRge3 o ©B-232 %
IW-17A © IW-9B B-229 IW-6C DB03 @
FRAW-MW-04
B-221
. 3550 ® IW-19B
B-231 :
¢ | o IW-8C o] w308 i
IW-15B IW-16A a IW-18A _ IW-21
Q1W-168 LR S S - RMWL g O % %
MW-135
(®©B-242 v ©®B-241 @®_ B-220 IW-1%I>3 IW-22A
B-222@ IW-1D
IW-22 IW-24
2 1W-23B<>IW_2§§ p O % it
1W-255<0-000323 (-56.6) i
< 1w-23A O218 e <§ IW-27B
oMW-25A L 4
IW-9C <O IW-26A o IW-Z%
IW-3D @ g W-MW-03 IW-27A
W-19¢ g IW-338
o K MW101
IW-288 € MW130 <QO1wW-29B IW-30B P03 <0.025 (-57.5)
G-MW2 3 3 <o <0.025(-64.5)  pw-30A
G-Mw1 - X <0.025 (-75) .
© IW-31B ¢ <0.025 (-80.5)
L IW-328 <0.025 (-91.5)
o ‘29 oW-5D IW-Z% <0.025 (-100.5)
IW-11C & MW-132
¢ 12/>v-12c IW-14C
IW-13C IW-33
©B-243 s < 3 -~
WSk W-31A
w34 © <0.00032 (60.3) | 1w-36B ©B-247 S @Pr02
<§ IW-32A 0.00132 (-70.3) < e T, ® B-209
O1w-358 0.000628 (-80.3) <§ o
B-211 o
MW-152 . [w-6D IW-3%§
o Qw70 IW-8D
<o
O1Iw-38A IW-17C ®Pr04 e ®B-244 S,
DB10@W-15C IW-16C
< < o OIW-39A IW-43£ o
TW-40B IW-42B Q1w-19¢
L waa S
4 O IW-10 S G-MW3 3
IW-36A IW-9D ®©
MW-133 B-201 !
0.000345 (-64.9) - s B-210
<0.0075 (-79.9) IW-20C
0.0119 (-89.9)
0.0107 (-94.9)
<0.000311 (-100.9) ol
<0.00033 (-65.4)
IW-4(<)§ & MW-141
IW-46B
< w-478 <&
' W-41A y
©B-235 'S P
4 Mw-137
B-234A <0.000338 (-63.2)
® <0.000319 (-63.2)
. 5—217 oy ®DB13 e
B-234  I1w-42A IW-50A MW-139 ¢
% o @DB06
B-219
B-204
®B-237 © ¢
MW131 b @B-5 W-43
0.00185 (-58.2) <§ W-448
0.00125 (-63.2)
B-216 R DEDs ©DB09
IW-45A  TW-06 IW-51A CF 245 ®
& MW-136
DB11 B?l
IW-49 IW-50B
<§ <o 1W-5%§
©DBO5
= ® IW-47A iy
T <o O ® B-246
0.0144 (-60.1)
Roy Street
B-215® MW-140 p<0.00032 (-59.4)

Valley Street

MW102

<0.025 (-60.8)
<0.025 (-70.8)

Iw-g

<0.000312 (-79.4)
<0.00779 (-89.4)

IW-%%

<0.00301 (-57.5)
0.0113 (-67.5)
0.00262 (-82.5)
<0.00289 (-85)
MW160

$

<0.025 (-57.3)
<0.025 (-67.3)
<0.025 (-77.3)
<0.025 (-87.3)

MW104
& @
W-MW-02
$MW107

<0.00291 (-56.2)
<0.00305 (-66.2)
<0.00305 (-76.2)
0.0307 (-86.2)
<0.00306 (-96.2)
MW161

W-MW-01 €

8th Avenue North

N 231800
E 1268300

MW101 4B
MW107 b
W-MW-02
MW105 b
B2 ®
MW-132 @
MW-134 @
MW-133 -
B-205 ®
B-201 @
IW-8A ¢
IW-04
0.31 (45.8)

MW-158A
0.00683 (-58.9)

Explanation
Approximate Property Boundary

Coordinate Reference Point
(NAD83, Washington State Plane North, US Feet)

Shallow Zone Monitoring Well
Intermediate A Zone Monitoring Well
Intermediate B Zone Monitoring Well
Deep Zone Monitoring Well

Soil Boring Location

2017 Intermediate A Zone Monitoring Well
2017 Intermediate B Zone Monitoring Well
2017 Deep Zone Monitoring Well

2017 Soil Boring Location

2017 Geotechnical Boring Location

2017 Geotechnical Boring Location

Prior Injection Well (SES)

PCE Concentration in mg/kg with elevation in parenthesis

<0.025 (47.5) PCE not detected at or above the indicated limit

_‘}MW-143

_‘9_ MW-145

0 15

SCALE IN FEET

P

<«

ES Environmental, Inc.

Engineering & Environmental Services
Interim Action Below Treatment Zones

PCE Data Posting

Former American Linen Supply
700 Dexter Avenue North
Seattle, Washington

PLATE

K2-5

1413.001.02.402

141300102404_IAWP_K2-1-5

8/18

DWG NUMBER

DRAWING NUMBER APPROVED

DATE




PES Environmental, Inc.

Engineering & Environmental Services

o

A Report Prepared for:
BMR-Dexter LLC

17190 Bernardo Center Drive
San Diego, CA 92128

REVISED SAMPLING AND ANALYSIS PLAN
FORMER AMERICAN LINEN SUPPLY
700 DEXTER AVENUE NORTH
SEATTLE, WASHINGTON

Facility Site Identification Number: 3573
Cleanup Site Identification Number: 12004

AUGUST 2018

Karsten W. Springstead, LG
Project Geologist

Willow R. Holty—

[ william R. Haldeman |

William R. Haldeman, LHG
Associate Hydrogeologist

1413.001.02

1215 Fourth Avenue + Suite 1350 « Seattle, Washington 98161 « Tel (206) 529-3980 « Fax (206) 529-3985



PES Environmental, Inc.

TABLE OF CONTENTS

LIST OF TABLES AND ILLUSTRATIONS ... .ottt v
1.0 INTRODUCTION......cotiieiieieieieiestet ettt ettt ettt ettt et et st sbesbesaeebesaeens 1
1.1 PUIPOSE ...ttt ettt et ettt e et e et ens 1

1.2 Sampling and Analysis Plan Organization.............cccecceeeveeriienieeiiienienie e 1

2.0  INTERIM ACTION APPROACH.......ccoiiiiiiiiiietceeeeeeee et 2
2.1 PrOJECt OVEIVIEW ....viiiiieiiieiiecie ettt ettt ettt eeteesaeessaeebeesaeesnseenseens 2

2.2 Property Injection Well LoCations ..........cccecuieiieniienieiiienie et 2

23 Interim Action Performance Monitoring Well and Soil Vapor Probe Locations ....2

2.4 Perimeter Injection Well Installation ...........c.ccceevieiiiiniienieeiieieeeeece e 3

2.5 Sample Locations, Types, and Frequency..........ccoovueeviierieniienienieeieeeeeeveeieeeee e 3

2.5.1 0 SOML et 3

2.5.2  GIOUNAWALET .....eouiiiiiiiiiiieieeitest ettt sttt be e 4

2.5.3  SOIL VAPOT ...ttt sttt 4

2.6 SAMPIE ANALYSIS.....viiiiieiiieiiecie ettt ettt ettt ebe et eesbe et e saaeens 5

3.0  SAMPLE DESIGNATION ..ottt 7
3.1 SOTL e ettt et a ettt eaeen 7

3.2 GIOUNAWALET ..eeueiiienieeiieeteet ettt ettt ettt sttt et be et sbe et st esbe e e sbeenneas 7

33 SO VAPOT ..ttt et ettt st e et e sabeebeeesaeenseenaeeens 7

3.4  Field Quality Assurance SAmples ..........cceeeierirriieniieniieieeee et 8

4.0  FIELD PROCEDURES .......cctiiitiiiieieieetesese ettt st 9
4.1 Soil Sampling ProCedUIES .........coiiiiieiiieiiieiieeie et e 9

4.2 Injection Well InStallation..........c.eecuieriiiiiiiiiiiiieeeie et 9

4.3 Performance Monitoring Well Installation ............cccoeeeeriienienienciienienieeieeeee 10

4.4  Perimeter Injection Well Installation ............cccceevieriieiiiiniieniiciecee e 10

4.5 Well DeVEIOPMENL ....ooviieiiieiieeiieeiiecte ettt ettt ettt seeeteesaeeenbeeseens 10

4.6 Well DECOMMUISSIONING.......ccruieriieiieieieeieeiieeteeteestteesreeseesseesseesseesseesseesseesseens 11

4.7 MFR Injection Procedures ...........coveriieiiieiieeiieiieceeee ettt 11

4.7.1  MODBIZAtION ...ttt sttt 11

4.7.2 Reagent Preparation ..........cccccceeeeeeiieenieeiieniiesieereente e 11

4.7.3 Material Handling and StOrage ..........ccceecveeiieiiienieeiierieeie e 12

4.7.4  SPIll PreVENtION. .....ccouieiiieiiieiieeiie ettt ettt ettt 12

4.7.5 Reagent Injection Procedures...........cccceeecuieniiniieiiienienieeieeee e 13

4.8  EVO Injection ProCedUures ...........cccceeriieiiieriieiie ettt eieesiee ettt siee e seeesaaeens 14

4.9  Performance Groundwater MONItOTING ..........ccveeiieriierieeiieniieeeeeieesiee e esieesiaens 15

4.9.1 Groundwater Level Measurements ...........ccceeeeruerieneenieneeneneeneeieneennes 15

4.9.2  Groundwater SAMPIING .......cccceeeiiiiiiiiieeiieiieee e 16

4.9.3  Soil Vapor Sampling.........ccceeveeiiiiiienieeiieiiesee ettt 18

4.10  Horizontal Positioning and Vertical Control ...........ccccecevirvienieniniieneiieneeienne 19

411  Field QUAality ASSUTANCE......cccuieeiieiieeiieeieeiie et eteeetie et eteeebeeteessaeenbeesaeesnseenseens 19

4.11.1 Field DUPLICALES ....eoeuvieiieeiiieiiecie ettt 19

S141300102W 2559 AppL_SAP.doc

ii



PES Environmental, Inc.

4.11.2 Equipment BIanKs...........ccceeiiiiiiiiiiiiieeiceieee et 19
4.11.3 Transport Blanks (Trip Blanks) ........ccccoecieriiriiinienieeieeieeieeeee e 19
4.12  Field DOCUMENEAtION........cciiriirieriiiieiiieieeiest ettt sttt 20
4.13  Sampling Procedure AItErations ...........ccceeviierieeiiieriienieeieesiie et eiee e seeeseae e 21
4.14  Sample Labeling, Shipping, and Chain-of-Custody ...........cccceeereeveriencninennne 21
4.14.1 Sample Labeling .........cccceecuiiiiiiiiiiieiieeieeeeee ettt 21
4.14.2 Sample TranSportation .........ccceeeveerueenieeiuieniieneeereenieesreereesaeeeneesseesseeenne 21
4.14.3 Chain-Of-CustOdy .......cccueriieriienieeieeiieeie ettt ettt 21
4.14.4 SampPle LOG-IN....cccuiiiiieiiiiiieieeiecie ettt e 22
4.15  DecontamiNatiOn ..........eeouerueeruerierierienieeiesitenteete st etesiee st satesbe et sbeebeesrenbeentenieens 22
4.16  Residuals Management ............cccueeruierieeiiieniieeieesieeeieeitesieesieesteeseeeseesaaesseeseens 22
4.17  Health and Safety .........ccoeiiieiiiiiieiieeeeee et 23
5.0  REFERENCES ...ttt ettt ettt et ene s 24
TABLES
ILLUSTRATIONS
APPENDICES

S141300102W 2559 AppL_SAP.doc

APPENDIX A — FIELD FORMS

iii



PES Environmental, Inc.

LIST OF TABLES

Table 1 Interim Action Performance Monitoring Locations and Soil Samples
Table 2 Interim Action Groundwater Monitoring Locations

Table 3 Sample Containers, Preservatives, and Holding Times

Table 4 Analytical Parameters and Reporting Limits — Soil

Table 5 Analytical Parameters and Reporting Limits — Water

Table 6 Analytical Parameters and Reporting Limits — Soil Vapor

Table 7 Laboratory and Field Quality Control Sample Summary

Table 8 Field Equipment and Supplies

LIST OF ILLUSTRATIONS

Figure 1 Property Location

Figure 2 Interim Action Treatment Zone A Injection Well Plan
Figure 3 Interim Action Treatment Zone B Injection Well Plan
Figure 4 Interim Action Treatment Zone C Injection Well Plan
Figure 5 Interim Action Treatment Zone D Injection Well Plan
Figure 6 Injection Wells and Treatment Zones Cross Section C-C’
Figure 7 Injection Well Construction Schematics

Figure 8 Interim Action Performance Monitoring Network

Figure 9 Interim Action Injection Wells

Figure 10 Typical Performance Monitoring Well Completion

Figure 11 Injection Details

S141300102W 2559 AppL_SAP.doc iv



PES Environmental, Inc.

1.0 INTRODUCTION

This Sampling and Analysis Plan (“SAP”) has been prepared to support interim action activities
to be conducted at the Former American Linen Supply (“American Linen”) property (“Property”)
located at 700 Dexter Avenue North, Seattle, Washington (Figure 1). This SAP defines
applicable field procedures and protocols to be followed during the interim action. This SAP,
and the associated Quality Assurance Project Plan (“QAPP”) that specifies laboratory procedures
and quality control documentation, are included as appendices to the Interim Action Work Plan
(“Work Plan”) that has been prepared on behalf of BMR-Dexter LLC (“BMRD?”) for the
Property.

1.1 Purpose

This SAP defines applicable procedures and protocols to be followed during interim action field
activities. The purpose of this SAP is to ensure that procedures are followed that will collect
sufficiently high quality data to support the project data quality objectives (“DQOs”) in order to
accomplish the interim action objectives. Should additional activities be added to the interim
action scope of work in the future, this SAP will be modified and amended as necessary to
address the activities.

1.2 Sampling and Analysis Plan Organization

The SAP is organized into five sections. A brief description of each section is presented below.
e Section 1 — Introduction. Section 1 contains an overview of the SAP.

e Section 2 — Interim Action Approach. Section 2 describes the interim action
overview, well locations, sample locations, types, and frequency of collection.

e Section 3 — Sample Designation. Section 3 describes the sample nomenclature for soil,
groundwater, and field quality assurance (“QA”) samples collected during the interim
action.

e Section 4 — Field Procedures. Section 4 describes procedures for: soil sampling;
injection well and performance monitoring well installation and development; well
decommissioning; treatment chemical injection; performance monitoring; surveying;
collection of field QA samples; field documentation, including alteration of sampling
procedures; sample labeling, shipping, and custody; decontamination; residuals
management; and health and safety.

e Section 5 — References. Section 5 provides the references cited in the document.

S141300102W 2559 AppL_SAP.doc 1
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2.0 INTERIM ACTION APPROACH

2.1 Project Overview

As discussed in the Work Plan, the interim action will consist of source treatment at the Property
using in-situ chemical oxidation (“ISCO”) and enhanced reductive dechlorination (“ERD”).
ISCO will be used for aggressive, short-term treatment, and ERD will be used for long-term, post
development treatment. Modified Fenton’s Reagent (“MFR”) will be used as the oxidant, and
emulsified vegetable oil (“EVO”) will be used as the ERD amendment. Both MFR and EVO
will be injected in wells installed in the areas to be treated. The interim action will include the
following tasks:

e Injection Well Installation and Development;

e Performance Monitoring Well Installation and Development;

e Property Well Decommissioning;

e Installation and Development of the Perimeter Injection Well Network;
e ISCO Injection;

e EVO Injection;

e Interim Action Performance Groundwater and Soil Vapor Monitoring

2.2 Property Injection Well Locations

Between February 5 and April 20, 2018, 133 injection wells were installed at the locations shown
on Figures 2 through 5'. The four treatment zones (TZ-A, TZ-B, TZ-C, and TZ-D) shown on
Figures 2 through 5 consist of 15- to 20-foot thick zones between elevations 11.1 feet and

-55 feet NAVDS8S (Figures 6 and 7) that includes areas on the Property with total CVOC
concentrations in soil exceeding 0.5 mg/kg. Fifteen of the wells completed in Treatment Zone A
were completed with 20-foot long screens (from elevation 10 feet to -10 feet) to address the
portion of the TZ-A between elevation 11 and 5 feet. The specific wells with 20-foot screens are
IW-3A, IW-4A, IW-5A, IW-9A, IW-10A, IW-17, IW-18A, IW-19A, IW-20A, IW-40A, IW-41A,
IW-42A, IW-45A, IW-50A, and IW-51A. Twenty-two additional injection wells will be
installed to treat areas with elevated soil or groundwater PCE concentrations, including six TZ-A
wells (IW-52A through IW-57A), five TZ-B wells (IW-52B through IW-56B), seven TZ-C wells
(IW-22C through IW-28C), and four TZ-D wells (IW-12D through IW-15D).

2.3 Interim Action Performance Monitoring Well and Soil Vapor Probe Locations

Twenty new performance monitoring wells were installed at the locations shown on Figure 8.
Four of these wells are located on the Property and will be used, along with existing Property
wells, to monitor the effects of the ISCO and EVO injections described above after each injection

! Note that injection wells IW-49A and IW-52B have not been installed at this time due to access limitations
(structural supports for the retaining wall along 8" Avenue and Roy Street).

S141300102W 2559 AppL_SAP.doc 2
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event. These wells will be decommissioned following the monitoring event conducted after the
final injection round.

Two of these new wells are located just east of the Property on the west side of 8 Avenue North,
and fourteen of these new wells are located across 8™ Avenue North and Roy Street. These new
wells outside the Property will be used in conjunction with existing monitoring well network to
monitor (1) the long-term performance of the ISCO and EVO injections downgradient of the
Property and (2) the area downgradient of the perimeter injection well network. The new
monitoring wells include three wells to monitor the Shallow Zone, six wells to monitor the
Intermediate A Zone, seven wells to monitor the Intermediate B Zone, and four wells to monitor
the Deep Zone (Tables 1 and 2).

The performance monitoring network (Figure 8) also includes three soil vapor probes (SVO01,
SV02, and SV03) that will be used to monitor the effects of the ISCO and EVO injections on soil
vapor outside the Property. These vapor probes will be sampled and monitored per the schedule
shown in Table 2.

2.4 Perimeter Injection Well Installation

A total of 100 perimeter injection wells (50 dual completion wells) will be installed at

50 locations just downgradient of the Property along 8™ Avenue and Roy Street (Figure 9).
These wells will be screened at a range of depths such that EVO can be applied at elevations
consistent with treatment zones TZ-A through TZ-D (ranging from 10 feet to -55 feet). Given
the limited space available to install these wells, the design of the perimeter injection wells will
consist of dual-completion wells, with the screen intervals as follows:

e “Type 1” Completion. A dual-completion well will be installed at these locations, with
a well screened between elevations 10 feet and -10 feet and a well screened between
elevations -25 feet and -40 feet installed in the same boring (Figure 7). A bentonite seal
will be placed in the boring annulus between the two well screen intervals; and

e “Type 2” Completion. A dual-completion well will be installed at these locations, with
a well screened between elevations -10 feet and -25 feet and a well screened between
elevations -40 feet and -55 feet installed in the same boring (Figure 7). A bentonite seal
will be placed in the boring annulus between the two well screen intervals.

The “Type 1”7 and “Type 2” wells will be located 10 feet apart, meaning that successive “Type 1”
well locations (and successive “Type 2” well locations) will be 20 feet apart.

2.5 Sample Locations, Types, and Frequency

2.5.1 Seoil

Soil samples were collected from select Property injection well borings (on 5-foot to 10-foot
intervals) but will not be collected while drilling the perimeter injection wells. Soil samples will

S141300102W 2559 AppL_SAP.doc 3
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be collected approximately every 5 feet for lithologic identification while drilling the
performance monitoring well borings outside the Property, with soil samples submitted for
laboratory analysis as outlined in Table 1. Where wells monitoring different water-bearing zones
are co-located, only soil samples from the deepest well boring will be submitted for laboratory
analysis. Soil samples will be collected from residual soil for waste profiling as discussed in
Section 4.16.

2.5.2 Groundwater

Performance monitoring samples were collected before the first Property injection event
(baseline monitoring) and will be collected after each Property injection event, quarterly after
ISCO injection, and quarterly after the perimeter injection event (see Table 2). Figure 8 shows
the performance monitoring network. Baseline monitoring will include all existing shallow,
intermediate, and deep wells, including those recently installed during the 2017 and 2018
investigations, all new performance monitoring wells, and 38 Property injection wells (Table 2).
Inter-injection sampling events will be conducted after each injection event, including the EVO
injection event (at least one week after completing the previous injection round), and will include
the limited number of wells shown in Table 2.

After the last ISCO injection round, quarterly monitoring of the performance monitoring network
outside the Property will begin. This quarterly monitoring phase will include 7 shallow,
12 Intermediate A, 10 Intermediate B, and 12 deep monitoring wells as shown on Figure 8.

After the last of the inter-injection sampling is completed (following the EVO injection round),
all of the Property monitoring wells and any other remaining Property wells (e.g., the ERH/SVE
wells) will be decommissioned in preparation for the beginning of construction, and specifically
the installation of shoring and mass excavation of soil. Longer-term post-injection monitoring of
the effects of the interim action will be conducted using the wells listed in Table 2 located
immediately downgradient of the Property. These wells will be monitored for five quarters
during Property dewatering and quarterly after injection in the perimeter injection well network.
After four quarters of monitoring post injection in the perimeter injection well network, the scope
and need for additional monitoring will be assessed based on the monitoring results and the
status of the Site-wide remedial investigation/feasibility study.

All groundwater samples will be analyzed for volatile organic compounds (“VOCs”), gasoline-
range organics (“GRO”), and/or general chemistry parameters as detailed in Table 2. The QAPP
(Work Plan Appendix M) provides the QA/QC procedures used to evaluate the laboratory data.

2.5.3 Soil Vapor

Performance monitoring samples will be collected from the three soil vapor probes before the
first Property injection event (baseline monitoring), quarterly after ISCO injection, and quarterly
after the perimeter injection event (see Table 2). Figure 8 shows the performance monitoring
network.
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2.6 Sample Analysis

Chemical and physical testing will be conducted by ESC Lab Sciences (“ESC”) of Mount Juliet,
Tennessee, a laboratory accredited by Ecology and by the National Environmental Laboratories
Accreditation Program. All chemical analyses will be performed using U.S. Environmental
Protection Agency (“EPA”) or Ecology analytical methods following and consistent with the
procedures described in the QAPP (Appendix M of the Work Plan). Prior to analysis, all
samples will be maintained according to the appropriate holding times and temperatures for each
analysis (Table 3). Tables 4, 5, and 6 present the laboratory method detection limits and reported
detection limits for the soil, groundwater, and soil vapor analyses, respectively.

Soil samples collected during drilling will be analyzed as outlined in Tables 1 and 3 using the
following methods:

e VOCs by EPA Method 8260;

¢ GRO by Ecology Method NWTPH-Gx;

¢ QGrain-size analysis with sieve and hydrometer (or laser) by American Society for
Testing and Materials (“ASTM”) Methods D421/D422/D4464;

¢ Dry bulk density by ASTM Method D2937,

e Total organic carbon (“TOC”) and fraction organic carbon (“foc”) by the Walkley-Black
method; and

e Vertical hydraulic conductivity analysis using a flexible water parameter by ASTM
Method D5084.

Residual soil samples will be analyzed as outlined in Table 3 using the following methods:
e VOCs by EPA Method 8260C; and
¢ GRO by Ecology Method NWTPH-Gx.

The groundwater samples collected at each location will be analyzed as detailed in Tables 2 and
3 using the following methods:

e VOCs by EPA Method 8260C;

¢ GRO by Ecology Method NWTPH-Gx;

¢ Alkalinity by Standard Methods 2320B-2011;

e Chloride, Nitrate, Sulfate by EPA Method 9056A;
e TOC by EPA Method 9060A;

e Total Iron and Manganese by EPA Method 6020A;
e Ferrous Iron (in the field) by Hach Kit IR-18C; and
e Methane, Ethane, Ethene by EPA Method RSK175.
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The vapor samples collected from each soil vapor probe will be analyzed for VOCs by EPA
Method TO-15.
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3.0 SAMPLE DESIGNATION

Each sample collected during the interim action will be assigned a unique alphanumeric
identifier. The identifier will either be pre-labeled prior to entering the field or filled out in
indelible ink and affixed to appropriate containers using waterproof labels immediately prior to
sample collection. In addition to the sample identifier and number, the sample labels will include
the following information: client name, project name and number, date and time of sample
collection, sampler’s initials, analytical method, and analyte preservative(s), if any. Field
collection information will be maintained as each sample is collected, which will at a minimum
include the sample location and depth, sample number and identifier, and other observations
regarding the sample.

3.1 Soil
Soil samples collected from drums or waste containers will be assigned a unique alphanumeric
identifier, including the three components listed below:

e A prefix of D for drum or B for bin;

e The container identification number; and

e The location within the container, if applicable.

The sample identification will be placed on the sample label, field report form, and chain-of-
custody (“COC”) form.

3.2 Groundwater

Groundwater samples collected from monitoring wells will be assigned a unique alphanumeric
identifier, including up to four components:

o A prefix of MW for monitoring wells or IA for interim action performance wells;
e The well identification number; and
e The date in the MMDDY'Y format.
For example, a groundwater sample collected from monitoring well MW-132 on February 28,

2018, would be numbered MW-132-022818. The sample identification will be placed on the
sample label, field report form, and COC.

3.3 Soil Vapor

Soil vapor samples will be assigned a unique alphanumeric identifier, including the three
components listed below:

o A prefix of SV;
e The vapor probe identification number; and

e The date in the MMDDY'Y format.
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For example, a soil vapor sample collected from vapor probe SV03 on September 28, 2018,
would be numbered SV03-092818. The sample identification will be placed on the sample label,
field report form, and COC.

3.4 Field Quality Assurance Samples

The field quality assurance (“QA”) samples will be assigned a unique alphanumeric identifier.
The field QA samples for soil and groundwater sampling will start at MW-901 for field
duplicates, EQ for equipment rinsate blanks, and TB for transport (trip) blanks. For example, a
field duplicate sample collected on February 28, 2018, would be labeled MW-901-092817. The
corresponding locations where the field duplicates and equipment rinsate blanks are collected
will be recorded on the Groundwater Sampling Form (Appendix A) for the applicable location
sampled.
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4.0 FIELD PROCEDURES
This section describes the field procedures for soil and groundwater sample collection; well

installation and development; aquifer testing; surveying; field documentation; sample labeling,
shipping, and custody; decontamination; and residuals management; and health and safety.

4.1 Soil Sampling Procedures

Following is a summary of the procedures used during soil sampling during recent drilling at the
Property. For any locations where soil samples are to be collected, the following procedures will
also be used. Prior to drilling, applicable permits and access agreements will be procured,
utilities will be cleared at each drilling location, sampling equipment will be properly
decontaminated (see Section 4.15), and applicable health and safety procedures will be reviewed.
The injection well borings and performance monitoring well borings will be advanced using a
hollow-stem auger drilling rig (“auger” rig) operated by a subcontracted drilling firm.

Soil samples will be collected with a driven split spoon or split barrel sampler approximately
every 5 feet during drilling from the highest point possible to the bottom of the hole; samples
will be extracted from the sampler, monitored for odors, screened for VOCs with a
photoionization detector (“PID”), and logged for lithologic characterization consistent with
ASTM D-2488. All observations and measurements will be recorded on a Field Lithologic Log
(Appendix A). The performance monitoring well soil samples that were planned to be submitted
for laboratory analysis are presented in Table 1. Samples for VOC and GRO analysis will be
collected using EPA Method 5035 after the sample core is screened but before the sample core is
logged. Additional sample volume for physical or remediation parameter testing will be
collected using either decontaminated stainless steel or plastic sampling tools.

Field QA samples will be collected as described in Section 4.11. Field QA samples will consist
of field duplicates, equipment rinsate blanks, and transport (trip) blanks as summarized in
Table 7. Laboratory QA/QC protocols are defined in the QAPP (Appendix M of the Work Plan).

4.2 Injection Well Installation

The 134 injection wells were constructed in accordance with Chapter 173-160 of the Washington
Administrative Code at the locations shown on Figures 2 through 6. The injection well designs
are shown on Figure 7. Each well was completed in a nominal 8-inch borehole housing 2-inch
diameter casing. The injection wells were constructed of 2-inch diameter Schedule 40 PVC
flush-thread casing, with 15-foot to 20-foot long 0.020-inch slotted PVC screens. The annulus of
each injection well were filled with 10 x 20 Colorado silica sand (or equivalent), which extended
from the bottom of the borehole to approximately one foot above the top of the screen, followed
by hydrated bentonite (3/8-inch diameter pellets or chips) to an approximate depth of 6 feet
below ground surface (“bgs”). The remainder of each borehole was filled with concrete. The top
of each well casing consisted of blank 2-inch PVC pipe, such that the injection wellhead
assembly can be connected. The surface completion for each injection well was constructed in a
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12-inch diameter (or larger) steel traffic box set in concrete. The 22 additional injection wells
will be installed in a similar manner.

4.3 Performance Monitoring Well Installation

Following are the installation procedures used for the performance monitoring wells. Any
additional monitoring wells will be installed in a similar fashion. The wells will be constructed
in accordance with Chapter 173-160 of the Washington Administrative Code. The performance
monitoring wells will be installed at the locations shown on Figure 8 to the depths shown in
Table 1. Each well will be completed in a nominal 8-inch borehole housing 2-inch diameter
casing. The wells will be completed with nominal 2-inch-diameter, flush-threaded Schedule 40
PVC, with 10-foot-long 0.020-inch slot width screens and 10 x 20 silica sand outside of the
screen. The filter pack in each well will extend to approximately 2 feet above the top of the well
screen, and a bentonite annular or grout seal will extend from the top of the filter pack to within
2 feet of the ground surface. All materials will be placed concurrent with casing withdrawal, and
bentonite chips/grout placed above the water table will be hydrated with an equal volume of
water. The surface monument protecting each well will be completed flush with grade. As-built
construction details, including the volume of materials used, will be recorded on a Field
Lithologic Log (Appendix A). A typical monitoring well completion diagram is shown on
Figure 10.

4.4 Perimeter Injection Well Installation

The 100 perimeter injection wells will be installed at the locations shown on Figure 9 to the
depths shown on Figure 7. The wells will be constructed of 2-inch-diameter Schedule 40 PVC
flush-thread casing, with 0.020-inch slotted PVC screen. The annulus of each injection well will
be filled with 10x20 Colorado Silica Sand (or equivalent) from the bottom of each well screen to
approximately one foot above the top of the screen. The well annulus between the two filter
packs and above the top filter pack will be filled with hydrated bentonite chips to a depth of

6 feet bgs, with the remainder of the borehole filled with concrete. The top of each well casing
will be completed with a flush-with-grade steel monument such that the well can be used for
monitoring purposes as necessary or as an injection well. Because two wells will be installed in
each dual completion well boring, a variance from the prohibition on nested resource protection
wells contained in the Minimum Standards for Construction and Maintenance of Wells (WAC
173-160-420) must be obtained from Ecology prior to installing the wells.

4.5 Well Development

Following is a summary of the well development procedures used for the monitoring and
injection wells recently installed. The 22 additional injection wells will be developed in a similar
manner. Each new injection and performance monitoring well will be developed before it is used
for its intended purpose. Development will involve repeated surging (with a surge block or
bailer) and pumping until the color of the discharge water does not change with additional
development. If the well pumps dry during development, it will be allowed to refill, and up to
one additional well casing volume will be removed. Water levels, amount of water removed, and
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observations of the discharged water will be recorded on a Well Development Form or
equivalent (Appendix A). All development water will be handled as described in Section 4.16.

4.6 Well Decommissioning

After the last of the inter-injection sampling event is completed (following the EVO injection
round), all of the Property injection wells, Property performance monitoring wells, and any other
remaining Property wells (e.g., the ERH/SVE wells) will be decommissioned in preparation for
the beginning of construction, and specifically the installation of shoring and mass excavation of
soil. Wells will be decommissioned consistent with WAC 173-160-460, unless the Washington
State Department of Ecology has granted a waiver allowing a different method of
decommissioning. All decommissioned well locations will be finished with a soil cap at the
ground surface.

4.7 MFR Injection Procedures

This section describes the general procedures used to inject the reagents into the subsurface.

4.7.1 Mobilization

Mobilization activities include transportation and staging of the required equipment, materials,
instruments, personnel and services required for implementing the program, including hoses,
tanks, drums, a gas-powered air compressor and generator, electric mixers, and pneumatic
pumps. The reagents that will be transported to the Property will include hydrogen peroxide at a
concentration of 30 percent, and a dry catalyst required for reagent preparation. The 30 percent
hydrogen peroxide will be stored in a secure location on the Property in U.S. Department of
Transportation-approved 55-gallon drums.

4.7.2 Reagent Preparation

The oxidizer component of the MFR consists of a pre-determined proprietary concentration of
hydrogen peroxide, water and stabilizer. During the initial injection round, a standard oxidizer
concentration of 3 to 12 percent will be used. The 30 percent hydrogen peroxide will be diluted
down to the target concentration (e.g., 3 to 12 percent) in 300-gallon bulk tanks, with water
obtained from a fire hydrant located adjacent to the Property. The catalyst component of the
MFR consists of a neutral pH-buffered ferrous iron complex. At post-reaction concentrations,
the iron complex is similar and comparable to naturally occurring metals within the soil matrix
(i.e., ppm range). The catalyst will be shipped to the site in dry form and mixed with water
Property in 300-gallon bulk tanks. A reagent mixing schematic is included as Figure 11.

All reagents will be either injected during the mobilization or removed from the Property at the
completion of injections.
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4.7.3 Material Handling and Storage

Only injection contactor employees with appropriate training will handle and store hydrogen
peroxide and catalyst to complete this interim action. These employees will also have received
specific training in the personal protective equipment (PPE) required to handle these chemicals
safely. A fire extinguisher and eye-wash station will be at the Property at all times during
injection events.

Chemicals will be stored according to the requirements of the U.S. Department of Transportation
(“DOT”). In brief, the hydrogen peroxide and the catalyst will be stored at separate locations on
the Property in such a way that, if a spill were to occur, the two would not come into contact with
each other. The potential for combustion issues associated with the presence of hydrogen
peroxide, a strong oxidizer, are minimized since a maximum solution of 30 percent will be
delivered to the Property. Flammable materials, i.e., gasoline, will not be stored near the
peroxide or in locations where a peroxide spill could occur.

Diluting the peroxide will be performed in a dilution tank. Water will be added to the dilution
tank along with dry stabilizer in a predetermined volume to create an approximately 12 percent
concentration after the addition of a predetermined volume of hydrogen peroxide. An electric
drum pump or an air-operated double diaphragm pump will be used to transfer the peroxide into
the dilution tank. Two technicians are required to complete this process: one operates the pump
and one holds the transfer wand in the dilution tank. Both technicians will wear splash-resistant
aprons, face-shields and chemical resistant gloves while completing the transfer.

To mix the catalyst, iron will be added to the mixing tank, followed by a predetermined quantity
of water. An electric mixer is used to mix the solution. The chelating agents will then be added
to the solution and mixing will continue. Although the chemicals are non-hazardous and the
mixing process is generally dust-free, the technician completing the mixing will wear nitrile
gloves and a particulate respirator as a precautionary measure, consistent with the HASP.

As described below, the MFR components are not combined at the surface. The peroxide and
catalyst only come into contact with one another in the subsurface. Additional precautions are
taken to prevent reactions in the injection equipment by flushing all equipment with water
between separate injections of each reagent.

4.7.4 Spill Prevention

Site personnel should be aware of potential conditions that could cause a spill and take
preventative measures before a spill occurs. Safe storage and handling procedures are discussed
above.

The tanks used to dilute the peroxide and to mix and store the catalyst are oversized to prevent
spillage from the tanks. If a small spill (less than five gallons) of peroxide occurs to the ground
surface, water will be used to dilute it further and actions taken to prevent the fluid from entering
any storm drains or drainage ditches while the fluid is soaked up with clay sorbent. If a larger
spill of peroxide occurs, the same procedure will be followed and any excess liquid will be
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pumped into a clean empty storage tank. If a small spill (less than 5 gallons) of catalyst occurs, it
will be contained and soaked up with sorbent pads then placed in a steel or poly drum. If a large
spill of catalyst occurs, it will be contained and pumped into the storage tank with an air
diaphragm pump. If a spill of dry catalyst occurs, it will be swept up and placed in a poly bag.

Work will stop immediately if a spill occurs and will not restart until after the spill is cleaned up
and the cause of the spill is determined and corrected. All spilled materials will be disposed of

properly.

4.7.5 Reagent Injection Procedures

The MFR reagents consist of a patented neutral pH chelated iron catalyst (catalyst) and dilute
stabilized hydrogen peroxide (oxidizer). The procedures for reagent preparation and injection,
and the basis for establishing the appropriate dose rate and injection well sequencing are
described below.

Injection Dosing. The objective of each round of injections is to inject enough MFR to fill 3 to
5 percent of the pore volume within the assumed radius of influence (“ROI”). Each injection
round will address the contaminants in the dissolved phase at that time, and also the
contaminants that get desorbed at the time of injection. Based on the assumed ROI of 12.5 feet,
and a porosity of 0.25, and a 15-foot long screen, the total pore volume to be treated around each
well screen is approximately 13,800 gallons, which gives a target injection volume of up to
approximately 380 to 680 gallons (roughly 3 to 5 percent). If more than 3 to 5 percent pore
volume is filled up, or too strong of a peroxide mixture is used, the aggressive nature of the
reaction can lead to well over-pressurization, surfacing, and increased injection pressures. Note
that this a target volume and conditions encountered in the field may limit the volume of
chemicals that can be injected in certain wells (e.g., wells completed in Treatment Zone C
completed in the lower portion of the Intermediate B water bearing zone).

Injection Sequencing. The injections will be sequenced such that adjacent injection wells will
not be used on consecutive days.

Injection Equipment. Chemical injection equipment consists of storage containers, pneumatic
double-diaphragm pumps, regulators, flow meters, 0.75-inch-diameter reinforced PVC tubing,
valves, and cam-lock connectors. Transfer of the reagents from the storage and/or mixing
containers to the point of injection will be performed via a double diaphragm pump. Reagents
are conveyed through 0.75-inch reinforced PVC tubing and connected to the injection well with a
wellhead containing ball valves, fittings, and a pressure gauge.

Injection Method. Reagents will be injected into the subsurface using injection wells in a five-
step process. The first step is injecting approximately 10 to 25 gallons of water into the
subsurface, followed by approximately 190 to 340 gallons of catalyst. An additional 10 to 25
gallons of water will then be injected to flush the catalyst away from the screen. Following the
water flush, approximately 190 to 340 gallons of oxidizer will be injected into the subsurface.
The last step is a final water injection to flush the oxidizer from the injection equipment. It is
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important to note that the actual volume injected will depend upon the lithology, surfacing,
injection flow rate, pressure and radial effects noted during injection.

This process is repeated for each injection well. An MFR injection method schematic detailing
the injection method is included in Work Plan Figure 41. Reagent quantities will be recorded on
daily log sheets.

It is important to note that, if surfacing occurs during injections into a particular injection screen,
the injection pump will be immediately shut off to limit the amount of liquid escaping to the
surface. The surface materials will be immediately cleaned up and containerized for proper
disposal.

Injection Rates and Pressures. Injection rates and volumes are interrelated to the reaction rates
of hydroxyl radicals with the contaminants, the distribution of contaminants in the subsurface,
and the rate of hydrogen peroxide decomposition. The rate at which reagents are injected into
the subsurface is initially determined by the soil/aquifer characteristics. Based upon review of
the provided data, and the results of the recent water injection test, expected injection flow rates
are between 1 and 3 gpm and injection pressures are between 15 and 70 psi. In order to prevent
compromising the injection well and avoid surfacing of MFR reagents, injection pressures will
be maintained at less than 100 psi. Injection rates and pressures will be recorded on daily log
sheets.

4.8 EVO Injection Procedures

Sodium lactate, a fast-release carbon source, is a commonly used carbon substrate for ERD.
Commercially available EVO products used for remediation contain a nominal amount of sodium
lactate (generally less than 5 percent). Additional sodium lactate will be added to the EVO
solution to accelerate the transition from the aerobic and high ORP conditions that are likely to
be present after ISCO injections to the anaerobic and reducing conditions needed to support
ERD.

A pH buffer may be included in the carbon substrate solution in efforts to maintain pH in a range
favorable for dechlorinating bacteria. As a result of fermentation by soil microbes following
carbon addition, groundwater pH can drop if the aquifer is not sufficiently buffered. Bicarbonate
buffers are commonly used for ERD in order to keep groundwater pH in the injection zone to a
range of 6.0 to 7.5 to maintain remedial performance. An additional benefit of injecting a pH
buffer is that reductive dechlorination rates have been observed to be approximately four times
higher in the laboratory at pH 7 compared to pH 6 (Young and Gossett, 1997). Site-specific
bicarbonate demand is difficult to estimate prior to remediation, as different geochemical
conditions and microbial activity will be generated following application of ISCO and injection
of carbon substrate. A dosage approximately equivalent to 0.5 to 2 pounds of sodium
bicarbonate per gallon of 60 percent EVO shipped is anticipated.

Based on observed dissolved oxygen concentrations in groundwater following the third ISCO
injection, the ERD injections may be initiated with injection of only a sodium lactate solution to
more rapidly consume residual dissolved oxygen and generate reducing groundwater.
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Approximately 50 to 150 gallons of a 1 to 5 percent sodium lactate solution may be injected into
select injection wells to precondition the aquifer. The anticipated EVO dose rate, based on the
Property-specific soil and groundwater characteristics, CVOC concentrations, and standard
industry practices for EVO application, is initially set at 5 percent; however, actual solutions to
be injected may range from 2 to 10 percent EVO. Based on an expected 15-ft radius of
influence, a 15-foot injection well screen length, and the goal of injecting enough EVO solution
to displace 7 to 10 percent of the pore volume, the total target injection volume for each well will
be approximately 2,500 gallons. Site conditions (e.g., required injection pressures, hydraulic
conductivity) may not allow this volume of EVO to be injected in all wells.

As noted above, bioaugmentation (addition of dechlorinating bacteria) will also conducted
concurrent with the EVO injections. The bioaugmentation cultures (e.g., KB-1 or SDC-9) are
anaerobic bacterium, and exposure to oxygen has been demonstrated to reduce activity and
viability. Therefore, the culture solution will be kept in the shipping vessels, under anoxic
conditions, until they are injected. To minimize exposure to oxygen, a small volume of
anaerobic water will be injected immediately before and immediately after injection of the
bacterial culture (approximately 10 to 15 gallons before and after). Specific bioaugmentation
dosage are anticipated to be between 0.5 and 1.5 liters per well; however, higher concentrations
of bioaugmentation may be applied to targeted areas based on groundwater conditions following
ISCO injections. To optimize delivery of the dechlorinating bacteria, the bioaugmentation
solution will also be injected in the middle of EVO injection as follows:

e Inject approximately 1/2 to 2/3 of the EVO solution;

e Inject the bioaugmentation culture (i.e., 10 gallons anoxic water, bioaugmentation culture,
10 gallons anoxic water); and

¢ Inject remaining carbon substrate solution per injection point. This final injection of
EVO solution will help distribute the dechlorinating bacteria into the water bearing zones.

It is important to note that the above approach may be changed based on field conditions,
observations, and monitoring conducted during the three rounds of ISCO injections. For
example, if injection wells in a portion of a treatment zone will not readily take 2,500 gallons of
EVO, the concentration of EVO in the solution may be increased and the volume of solution
injected reduced so that a similar quantity of carbon substrate can be injected in a smaller
volume.

4.9 Performance Groundwater Monitoring

4.9.1 Groundwater Level Measurements

Groundwater levels will be measured using the following procedures:

1. Open the well monument, remove any standing water and debris (i.e., sediment,
vegetation, or refuse) prior to removing the well cap;
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2. Open the well by carefully removing the cap. Allow the riser to vent if under pressure or
vacuum. Record the time at which the well is initially vented to the atmosphere (i.e., time
of well cap removal). Document initial conditions (i.e., well over-pressurized or under-
pressurized relative to the atmosphere) on the Water Level Data Form (Appendix A).

3. After opening and venting the well, measure the initial water level to the nearest 0.01 foot
from the surveyed location, using an electronic water level probe.

4. Measure the water level at the surveyed measuring point (“MP”’) on the north side of the
top of the PVC casing.

5. Duplicate the water level measurement in each well in the field to ensure that the reading
is accurate. Record all results (times, measured values, etc.) on the Water Level Data
Form.

6. Rinse the portion of the water level probe that contacted water with distilled water
between each well to avoid cross contamination.

7. Replace the well cap upon completing the water level measurement.

8. Ifneeded, check the time needed for water level equilibration after cap removal by
measuring the water level in a well, allowing the well to vent for a more extended period
(at least 1 hour), and measuring the water level a second time. Record all results on the
Water Level Data Form.

9. Upon completion of the water level measurements, replace and tightly seal each of the
surface monuments.

4.9.2 Groundwater Sampling

Appendix E of the Work Plan provides the well logs for existing monitoring wells for
determining the pump intake depth, and Appendix A of this SAP provides sample field forms.

Sampling Preparation. Prior to the initiation of any sampling activities, all of the necessary
field equipment and documentation materials (e.g. field sampling forms) will be prepared. A
summary of the sampling tools and equipment to be used during the sampling activities are listed
in Table 8.

Laboratory supplied sample bottles will be inspected for proper preservative (Table 3). The
depth to water will be measured prior to sampling using the procedures outlined above.

Low-Flow Purging. For monitoring wells with water levels less than 20 feet below the top of
casing, a peristaltic sampling pump fitted with disposable polyethylene and silicon (at the pump
head only) tubing will be used to collect samples. New (disposable) polyethylene tubing will be
slowly lowered into the well until the intake is placed at the mid-point of the well screen (see
Table 2). For monitoring wells with water levels greater than 20 feet below the top of casing, a
clean stainless steel bladder pump with dedicated polyethylene tubing attached to the pump head
will be used to collect samples. The bladder pump and attached tubing will be slowly lowered
into the well until the pump intake is at the mid-point of the well screen. The monitoring well
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will be purged with the bladder pump fitted with dedicated polyethylene tubing which extends
from the pump head to the discharge.

The start time will be recorded on a Groundwater Sampling Form (Appendix A), and the pump
will be started. Pumping rates will be measured with a stopwatch and graduated cylinder,
graduated cup, or volatile organic analysis (“VOA”) vial, depending on flow rate. Low flow
purging will be conducted at a pumping rate less than 500 milliliters per minute (“mL/min”).

During purging, the water level will be measured approximately every 3 to 5 minutes, until a
steady water level is determined. If possible, a drawdown of 0.3 feet or less will be maintained
in the well. The water level in the well will be maintained above the intake at all times. If the
well yield is sufficiently poor that the water level drops to the level of the intake, the pump will
be stopped until the water level recovers to near the pre-pumping level. The process will then be
repeated until the field parameters have stabilized. All measured water levels and pumping rate
changes will be recorded on a Groundwater Sampling Form.

Field Parameter Measurements. All meters will be calibrated at the start of each work period,
and meters will be recalibrated, as necessary, during or after the work period. Calibration
procedures (including time, standards used, and calibration results) will be noted in the field
notes. Field indicator parameters will be measured approximately every 3 to 5 minutes during
purging. Field parameters will include pH, specific conductance, temperature, dissolved oxygen
(“DQO”), and oxidation-reduction potential (“ORP”’). Measurements will be recorded to the
following standards:

pH to +£0.01 units;

Specific conductance to £1 micromho;
Temperature to +0.1°C;

DO to £0.1 milligrams per liter (“mg/L”); and
ORP to £1 millivolts.

Samples will not be collected until these parameters have stabilized for three consecutive
readings to the following criteria:

pH to +0.1 pH unit;
Conductivity to +3 percent;
Temperature to +3 percent; and
DO to +10 percent.

ORP measurements will not be used to determine stability. If field parameters do not stabilize
after 1 hour of pumping, a sample will be collected. Well purging data will be recorded on a
Groundwater Sampling Form.

Sample Collection. Upon completion of purging, samples will be collected from the discharge
end of the pump tubing. The same pump rate used at the end of well purging will be used during
sample collection. Groundwater samples will be submitted for the laboratory analyses presented
in Table 3 using the methods described in Section 2.6. VOA vials will be filled by allowing the
sample water to pour down the inside of the vials and without splashing onto the base. The
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containers will be filled to eliminate any headspace and the seal/lid will be secured. All sample
containers will be prepared and provided by the analytical laboratory (Table 3).

After collection of the sample from each well, the pump will be disconnected from the tubing,
the well cap will be replaced, and the well cap or monument locked. Decontamination and purge
water will be handled in accordance to the residuals management procedures outlined in

Section 4.16.

Field Quality Assurance. Field QA samples will be collected as described in Section 4.11.
Field QA samples will consist of field duplicates, equipment rinsate blanks, and transport (trip)
blanks as summarized in Table 7. Laboratory QA/QC protocols are defined in the QAPP
(Appendix M of the Work Plan).

4.9.3 Soil Vapor Sampling

Soil vapor samples will be collected using the following procedures:

1. Perform a shut-in test to test for leaks in above-ground sampling equipment (flow
controller, pressure gauge, sampling manifold and fittings). PES will apply a vacuum to
the equipment (using a syringe or peristaltic pump) and confirm the sampling equipment
does not lose more than one inch of Mercury (Hg) per minute. If a leak is identified, the
fittings will be re-tightened and the shut-in test repeated;

2. Calculate the purge volume based on the casing inside diameter and length, and the sand
pack and dry bentonite pore volumes. Approximately three pore volumes will be
purged at a rate below to 200 mL/min using either a peristaltic pump, syringe, or a field
meter pump;

3. Monitor biodegradation parameters (oxygen, carbon dioxide, and methane) and VOCs
using field gas meters during the purging;

4. Install a plastic shroud sealed at the surface with a weighted chain or sand-filled hose;

5. Perform leak testing during purging and sampling using an inert tracer gas (ultra-high
purity helium) and a field helium gas meter. The helium will be maintained at a
concentration of approximately 20 percent within the shroud. If helium is detected
during purging at a concentration greater than 10 percent of the shroud concentration,
the vapor probe surface will be re-sealed with quick-setting concrete, allowed to set for
20 minutes, and the leak test repeated;

6. Collect soil vapor samples in laboratory provided batch-certified summa canisters. The
samples will be collected at 200 mL/min. The canister valve will be closed while the
canister remains under negative pressure; and

7. Submit the samples to ESC for VOC analysis by EPA Method TO-15.
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4.10 Horizontal Positioning and Vertical Control

The locations of the new performance monitoring wells will be surveyed after the initial well
installations. Per current Ecology guidelines, the horizontal coordinates will reference the
Washington State Plane System North Zone (“NAD 83”), and the vertical coordinates will
reference the North American Vertical Datum of 1988 (“NAVD 88”). The elevations of the
monitoring well rim (north side), top of casing (north side), and the adjacent ground surface will
be surveyed. Each sampling location will be photographed for documentation of the sample
location.

4.11 Field Quality Assurance

Field QA samples will be used to evaluate the efficiency of field decontamination and processing
procedures. Laboratory QA/QC protocols are defined in the QAPP (Appendix M of the Work
Plan). Field QA samples will consist of field duplicates, equipment rinsate blanks, and/or
transport (trip) blanks as summarized in Table 7. All field QA samples will be documented in
the field notes and verified by the QA/QC manager or designee. Details of the field duplicate
samples will be kept in the field notes only so that the laboratory is blind to the origin of the
sample.

4.11.1 Field Duplicates

Field duplicates will be collected to evaluate the variability of the sample concentrations due to
sample processing. Field duplicate samples will be collected along with the original sample as a
split from one sample and analyzed for the identical chemical analyte list as the media from
which they were collected. Field duplicate samples of each matrix sampled will be collected at a
frequency of one duplicate per 20 samples.

4.11.2 Equipment Blanks

An equipment blank (also known as a rinsate blank or field blank) is a sample of reagent grade or
distilled water poured into or over or pumped through the sampling device, collected in a sample
container, and transported to the laboratory for analysis. Equipment blanks will be used to assess
the effectiveness of equipment decontamination procedures. One equipment blank will be
collected for every 20 project samples being collected using non-dedicated equipment.
Equipment blanks will be collected immediately after the equipment has been decontaminated.
The blank will be analyzed for all laboratory analyses requested for the environmental samples
collected at the location that the blank is collected. If an analyte is detected in an equipment
blank sample, the affected results will be qualified during the data review per EPA's National
Functional Guidelines for Inorganic (EPA, 2017a) or Organic (EPA, 2017b) Data Review.

4.11.3 Transport Blanks (Trip Blanks)

A transport blank (also known as a trip blank) consists of a VOC sample vial filled in the
laboratory with reagent grade water, transported to the sampling site, handled under the same
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conditions as an environmental sample, and returned to the laboratory for analysis. Transport
blanks are not opened in the field. Transport blanks are prepared only when volatile samples are
collected and are analyzed only for volatile analytes. Transport blanks are used to assess the
potential introduction of contaminants from sample containers or during the transportation and
storage procedures. One transport blank will be submitted for every 20 project samples or one
per each shipment of samples to the laboratory, whichever is less. Transport Blank samples will
be analyzed for the volatile constituents to be analyzed in the project sample collected at that
location (i.e., BTEX, VOCs, and/or GRO). If an analyte is detected in a transport blank, the data
will be qualified during the data review per EPA's National Functional Guidelines for Organic
Data Review(EPA, 2017b).

4.12 Field Documentation

All documents generated during the field effort are controlled documents that become part of
the project file. Field team members will keep a daily record of significant events,
observations, and measurements on the appropriate field forms. ~ All field activities will be
recorded on field notes maintained by the Field Coordinator (“FC”) or his designee for each
activity. Field forms will be the main source of field documentation for all field activities.
The on-site field representative will record on the field forms information pertinent to the
investigation program. The sampling documentation will contain information on each
sample collected, and will include at a minimum the following information:

e Project name;
e Field personnel on site;
e Facility visitors;
e Weather conditions;
e Field observations;
¢ Notes on maps and/or drawings;
e Date and time sample collected;
e Sampling method and description of activities;
e Identification or serial numbers of instruments or equipment used;
e Deviations from the Work Plan, SAP, and QAPP; and
e Conferences associated with field sampling activities.
In general, sufficient information will be recorded during sampling so that reconstruction of the

event can occur without relying on the memory of the field personnel. Example field forms are
provided in Appendix A.

To assist field sampling activities, sample collection checklists may be prepared prior to a
sampling event. The checklist will include location designations, types of samples to be
collected, QC samples to be collected, and any specific instructions about the field event.
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4.13 Sampling Procedure Alterations

Any deviations from the general sampling procedures presented here will be documented and
brought to the attention of the PES project manager. The sampling alteration will be document
on a Sampling Alteration Checklist (Appendix A).

4.14 Sample Labeling, Shipping, and Chain-of-Custody

All environmental samples collected during the project will be labeled, stored, and shipped using
standard PES protocols. These protocols are summarized below.

4.14.1 Sample Labeling

Sample container labels will be completed immediately before or immediately following sample
collection. Container labels will include the following information:

¢ Project name;

e Sample number;

e Initials of collector;

e Date and time of collection; and

¢ Analysis requested.

4.14.2 Sample Transportation

Soil samples will be transported to the analytical laboratory using the following procedures:

e Sample containers will be transported with ice in a cooler or other suitable shipping
container;

e Ice or “blue ice” will be placed into each shipping container with the samples;

e All sample shipments will be accompanied by a COC form. The completed form will
be sealed in a plastic bag;

e The name and address of the analytical laboratory will be placed on each shipping
container prior to transportation; and

e Coolers sent to out-of-town laboratories will be shipped for overnight delivery.

4.14.3 Chain-Of-Custody

Once a sample is collected, it will remain in the custody of the sampler or other environmental
contractor personnel until shipment to the laboratory. Upon transfer of sample possession to
subsequent custodians, a COC form will be signed by the persons transferring custody of the
sample container. Upon receipt of samples at the laboratory, the condition of the samples will be
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recorded by the receiver. COC records will be included in the analytical report prepared by the
laboratory.

4.14.4 Sample Log-in

Upon receipt of samples (which will be accompanied by a completed chain-of-custody record
detailing requested analyses), the Laboratory Coordinator(s) or his/her delegate will:
o Verify all paperwork, chain-of-custody records, and similar documentation;

e Log-in samples, assign unique laboratory sample numbers, and attach the numbers to
the sample container(s);

e Open a project file and enter data into the file;
e Store samples in a refrigerated sample bank; and

e Email a record of the sample receipt and log-in form to the PES Project Manager noting
any problems with the samples.

4.15 Decontamination

Decontamination procedures will be performed consistent with the procedures described in this
section. All non-disposable sampling equipment will be decontaminated prior to initial use,
between sampling locations, and at the completion of the site-specific sampling.

The following decontamination procedure will be used for non-dedicated and non-disposable
sampling equipment:

e Tap water rinse;
e Non-phosphatic detergent (e.g., Liquinox) and tap water wash;
e Tap water rinse; and

e Distilled water rinse.

Water level probes will be decontaminated by rinsing with distilled or de-ionized water.
Decontamination of personnel involved in sampling activities will be accomplished as described
in the project-specific health and safety plan (Appendix N of the Work Plan).

4.16 Residuals Management

The following procedures will be used for the drilling and sampling residuals, including soil,
well development water, groundwater sampling purge water, and decontamination water:

e Soil generated during drilling will be placed in 55-gallon drums or waste bins and
securely stored on the Property. Upon completion of drilling, a representative sample
will be collected and analyzed for disposal characterization. Based on the results, the soil
will be profiled and disposed of at an appropriate facility;
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e Development water, purge water and decontamination water generated during the
investigation activities will be placed in 55-gallon drums or rental tanks and securely
stored on the Property. A representative sample collected and analyzed for disposal
characterization. Based on the results, the water will be profiled and disposed of at an
appropriate facility;

e Disposable clothing and equipment will be placed in plastic bags and disposed of as solid
waste; and

e Soil and water samples will be collected from the residual containers and analyzed for the
parameters specified by the disposal facility.

4.17 Health and Safety

A project-specific health and safety plan (“HASP”) is provided in Appendix N of the Work Plan.
The HASP was prepared consistent with the requirements of the Washington State Division of
Occupational Safety and Health Hazardous Waste Operations Regulation (WAC 296-843). The
HASP includes a description of the project team, the scope of work, site control, a site hazard
information, site hazard control, air monitoring, and emergency response. Information about the
nearest hospital, including a map, is also provided.
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Table 1

Interim Action Performance Monitoring Well Soil Samples
Former American Linen Supply
700 Dexter Avenue North, Seattle, Washington

PES Environmental, Inc.

Estimated| Estimated| Estimated Soil Samples Collected for Soil Sample
Well Boring Screen Screen Analysis During Drilling Analyses
Number | Depth Depth | Elevation |Number Sampling Interval VOCs|GRO| Other
Mw-142| 50 | 40t050 | 2t0-8 | o | SmPleswill becollected |y
in adjacent deeper boring
MW-143 80 70t0 80 |-28t0-38 8 1/10 ft starting at 10 ftbgs| X - X
Mw-144| 50 | 40t050 | 5105 | o | SemPleswillbecollected j o
in adjacent deeper boring
MW-145 80 70t0 80 [-25t0-35 8 1/10 ft starting at 10 fthgs| X - X
MW-146| 50 | 40to50 | 12102 | o | S¥mpleswillbecollected |y
in adjacent deeper boring
MW-147 80 70t0 80 |-18to-28 8 1/10 ft starting at 10 fthgs| X - X
MW-148 80 70t0 80 |-26to0-36 8 1/10 ft starting at 10 fthgs| X - X
Mw-149| 45 | 351045 | 0to-10 | o | Samplesalreadycollected |
in the vicinity
MW-150| 60 | 50t060 |-15t0-25| o | Samplesalreadycollected | 1 f
in the vicinity
Mw-151| 45 | 35t045 | 5to5 | o |Samplesalreadycollected|
in the vicinity
MW-152 60 50to 60 |[-10to-20 7 1/10 ft starting at 5 ft bgs X -
1/10 ft to 90 ft starting at
MW-153 130 120 to 130( -69 to -79 11 10 ft bgs; also at 110, 130 | X - X
ft bgs
Mw-154| 35 | 251035 | 271017 | o | SemPleswillbecollected o
in adjacent deeper boring
Mw-155| 30 | 201030 | 241014 | o | SemPleswillbecollected o
in adjacent deeper boring
Mw-156| 50 | 40t050 | -6t0-16 | o | SemPleswill becollected o
in adjacent deeper boring
Mw-157| 80 | 70t080 |-26t0-36| o | SemPleswillbecollected o
in adjacent deeper boring
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Interim Action Performance Monitoring Well Soil Samples

Table 1

Former American Linen Supply
700 Dexter Avenue North, Seattle, Washington

PES Environmental, Inc.

Estimated| Estimated| Estimated Soil Samples Collected for Soil Sample
Well Boring Screen Screen Analysis During Drilling Analyses
Number | Depth Depth | Elevation |Number Sampling Interval VOCs|GRO| Other
MW-158 100 90 to 100 | -46 to -56 9 1/10 ft starting at 20 ftbgs| X X X
MW-159| 30 | 20t030 | 24t014 | 2 | 2ttopandbottomofwell e
screen
MW-160 130 120 to 130( -77 to -87 13 1/10 ft starting at 10 ftbgs| X - X
MW-161 130 120 to 130( -77 to -87 13 1/10 ft starting at 10 ftbgs| X - X
Notes:
1. Depths in feet below ground surface, depths approximate for planned explorations
2. Elevations in feet relative to the North American Vertical Datum of 1988 (NAVD 88)
3. VOCs = volatile organic compounds
4. GRO = gasoline range organics
5. X = parameters analyzed
. — = not applicable or not analyzed
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Table 2

Interim Action Groundwater and Soil Vapor Monitoring
Former American Linen Supply
700 Dexter Avenue North, Seattle, Washington

Monitoring Phase
Baseline After Quarterly Quarterly
Monitoring Screen Before Each On- After After
Well Depth On-Property | Property ISCO Perimeter Well
Number Site Location (ft bgs) Injections | Injection® Injectionb Injection®
Existing Shallow Zone Monitoring Wells
F13 Property 10-40 V,G - NA NA
F5 Property 10-40 V, G - NA NA
F9 Property 10-40 V,G - NA NA
G12 Property 10-40 V, G - NA NA
J15 Property 10-40 V,G - NA NA
J5 Property 10-40 V, G - NA NA
K8 Property 10-40 V,G - NA NA
M15 Property 10-40 V, G - NA NA
MWwW121 8th Ave N ROW 15-25 V, G - V, G V, G
MW125 Valley Street ROW 15-30 V, G - V, G V, G
MW-214 Valley Street ROW 7-17 \% - - -
MW-8 800 Aloha St Parcel 45-19 \% - - -
MW-9 8th Ave N ROW 7-22 V, G - V, G V, G
N7 Property 10-40 V, G - NA NA
R-MW2 Property 5-15 V, G - NA NA
R-MW3 Property 7-17 V, G - NA NA
R-MW5 Dexter Ave N ROW 15-30 V, G - V, G V, G
R-MW6 8th Ave N ROW 12-22 V, G - V, G V, G
SCL-MW101| Alley Between 8th & 9th Ave 5-15 \% - - -
SCL-MW105| Alley Between 8th & 9th Ave 20-30 \% - - -
SCS-2 Seattle City Light Parking Lot 11-21 \% - - -
SMW-3 Valley Street ROW 10-20 \Y — — —
Proposed Shallow Zone Monitoring Wells
MW-154 Roy St ROW, near MW106 25-35 V, G - V, G V, G
MW-155 Roy St ROW, near MW105 20-30 V, G - V, G V, G
MW-159 8th Ave N ROW, near SV02 20-30 V, G — V, G V, G
Existing Intermediate A Zone Monitoring Wells
BB-8 Roy Street ROW 30-40 V, G, GC - V, G, GC V, G, GC
GEI-1 630 Westlake Ave N 26.8-36.8 \% - - -
MW107 8th Ave N ROW 35-45 V, G, GC - V, G, GC V, G, GC
MW108 Alley Between 8th & 9th Ave 40-50 \% - \ \%
MW109 [ Alley Between 8th & 9th Ave 35-45 \% - \ \%
MW110 Alley Between 8th & 9th Ave 35-45 \% - \ \%
MW115 9th Ave N ROW 35-45 \% - - -
MW116 9th Ave N ROW 35-45 \% - \ \%
MW119 9th Ave N ROW S of Roy St 35-45 \% - \ \%
MW120 8th Ave N ROW 40-50 V, G, GC - V, G, GC V, G, GC
MW131 Property 44-54 V, G, GC V, G NA NA
Proposed Intermediate A Zone Monitoring Wells
MW-142 8th Ave N ROW 40-50 V, G, GC - V, G, GC V, G, GC
MW-144 8th Ave N ROW 40-50 V, G, GC - V, G, GC V, G, GC
MW-146 Roy Street ROW 40-50 V, G, GC - V, G, GC V, G, GC
MW-149 Property 35-45 V, G, GC V, G NA N
MW-151 Property 35-45 V, G, GC V, G NA NA
MW-156 8th Ave N, near MW-9 40-50 V, G, GC - V, G, GC V, G, GC
Existing Intermediate B Zone Monitoring Wells
MW111 Alley Between 8th & 9th Ave 70-80 \% - \ \%
MW112 Dexter Ave N ROW 75-85 V, G, GC - V, G, GC V, G, GC
MW126 Alley Between 8th & 9th Ave 85-95 \% - \ \%
MW130 Property 70-80 V, G, GC V, G NA NA
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Table 2

Interim Action Groundwater and Soil Vapor Monitoring
Former American Linen Supply
700 Dexter Avenue North, Seattle, Washington

PES Environmental, Inc.

Monitoring Phase

Baseline After Quarterly Quarterly
Monitoring Screen Before Each On- After After
Well Depth On-Property | Property ISCO Perimeter Well
Number Site Location (ft bgs) Injections | Injection® Injectionb Injection®
W-MW-01 8th Ave N ROW 70-80 V, G, GC V,G V, G, GC V, G, GC
W-MW-02 8th Ave N ROW 70-80 V, G, GC V, G V, G, GC V, G, GC
MW-132 Property 70-80 V, G, GC V, G NA NA
MW-134 Property 80-90 V, G, GC V, G NA NA
MW-135 Property 70-80 V, G, GC V, G NA NA
MW-136 Property 85-95 V, G, GC V, G NA NA
MW-139 Property 70-80 V, G, GC V, G NA NA
Proposed Intermediate B Zone Monitoring Wells
MW-143 8th Ave N ROW 70-80 V, G, GC - V, G, GC V, G, GC
MW-145 8th Ave N ROW 70-80 V, G, GC - V, G, GC V, G, GC
MW-147 Roy Street ROW 70-80 V, G, GC - V, G, GC V, G, GC
MW-148 Roy Street ROW 70-80 V, G, GC - V, G, GC V, G, GC
MW-150 Property 50-60 V, G, GC V,G N N
MW-152 Property 50-60 V, G, GC V, G NA NA
MW-157 8th Ave N, near MW-9 70-80 V, G, GC - V, G, GC V, G, GC
Existing Deep Zone Monitoring Wells
FMW-129 SDOT property S of Roy St 84-89 V - \Y V
FMW-131 630 Westlake Ave N 63-73 \% - - -
FMW-3D 625 Boren Ave N 59-69 \% - - -
GEI-2 630 Westlake Ave N 50.5-60.5 \% - - -
MW102 Valley Street ROW 115-125 V, G, GC - V, G, GC V, G, GC
MW103 Alley Between 8th & 9th Ave [ 103.5-113.5 \% - \ \%
MW104 8th Ave N ROW 119-129 V, G, GC V,G V, G, GC V, G, GC
MW105 Roy Street ROW 130-140 V, G, GC - V, G, GC V, G, GC
MW106 West of Roy St 130-140 V, G, GC - V, G, GC V, G, GC
MW113 9th Ave N ROW 70-80 \% - - -
MW122 Alley Between 8th & 9th Ave | 105-119 \% - - -
MW123 Westalke Ave N ROW 70-80 \% - - -
MWwW124 Valley Street ROW 110-120 V, G, GC - - -
MW128 Westlake Ave N ROW 60-70 \% - - -
MW-133 Property 129-139 V, G, GC V,G NA NA
MW-137 Property 105-115 V, G, GC V, G NA NA
MW-138 Dexter Ave N ROW 105-115 V, G, GC V,G V, G, GC V, G, GC
MW-140 Roy Street ROW 130-140 V, G, GC V, G V, G, GC V, G, GC
MW-141 Property 95-105 V, G, GC V,G NA NA
Proposed Deep Zone Monitoring Wells
MW-153 Roy St ROW W of MW106 120-130 V, G, GC - V, G, GC V, G, GC
MW-158 8th Ave N, near MW-9 90-100 V, G, GC - V, G, GC V, G, GC
MW-160 8th Ave N, N of MW104 120-130 V, G, GC - V, G, GC V, G, GC
MW-161 8th Ave N, S of MW107 120-130 V, G, GC - V, G, GC V, G, GC
Treatment Zone A Injection Wells
IW-4A Property 35-50 \% - - -
IW-7A Property 35-50 V - - -
IW-9A Property 35-50 \% - - -
IW-18A Property 35-50 \% - - -
IW-22A Property 35-50 \% - - -
IW-37A Property 35-50 \% - - -
IW-41A Property 47-62 \% - - -
IW-42A Property 47-62 \% - - -
IW-45A Property 47-62 \% - - -
IW-46A Property 35-50 \% - - -
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Table 2

Interim Action Groundwater and Soil Vapor Monitoring
Former American Linen Supply
700 Dexter Avenue North, Seattle, Washington

PES Environmental, Inc.

Monitoring Phase
Baseline After Quarterly Quarterly
Monitoring Screen Before Each On- After After
Well Depth On-Property | Property ISCO Perimeter Well
Number Site Location (ft bgs) Injections | Injection® Injectionb Injection®
IW-48A Property 35-50 \% — — —
Treatment Zone B Injection Wells
IW-3B Property 50-65 \% - - -
IW-6B Property 50-65 \% - - -
IW-8B Property 50-65 \% - - -
IW-17B Property 50-65 \% - - -
IW-21B Property 50-65 \% - - -
IW-22B Property 50-65 \% - - -
IW-24B Property 50-65 \% - - -
IW-28B Property 50-65 \% - - -
IW-33B Property 50-65 \% - - -
IW-37B Property 50-65 \% - - -
IW-45B Property 50-65 V - - -
IW-47B Property 62-77 \% - - -
IW-49B Property 50-65 \Y - - -
IW-51B Property 50-65 V — — —
Treatment Zone C Injection Wells
IW-1C Property 65-80 V - - -
IW-4C Property 65-80 \Y - - -
IW-8C Property 65-80 V - - -
IW-9C Property 65-80 \Y - - -
IW-13C Property 65-80 V - - -
IW-15C Property 65-80 \Y - - -
IW-19C Property 65-80 V - - -
IW-20C Property 65-80 Vv - - -
Treatment Zone D Injection Wells
IW-1D Property 80-95 \Y4 - - -
IW-3D Property 80-95 V - - -
IW-4D Property 80-95 \Y4 - - -
IW-6D Property 80-95 V - - -
IW-8D Property 80-95 \Y - - -
IW-9D Property 80-95 V - - -
IW-11D Property 80-95 Vv — - -
Perimeter Injection Wells®
PRB-Al Property 35-50 NA NA V, G, GC -
PRB-A5 Property 35-50 NA NA V, G, GC -
PRB-A12 Property 35-50 NA NA V, G, GC -
PRB-A14 Property 35-50 NA NA V, G, GC -
PRB-A17 Property 35-50 NA NA V, G, GC -
PRB-A21 Property 35-50 NA NA V, G, GC -
PRB-A24 Property 35-50 NA NA V, G, GC -
PRB-B1 Property 50-65 NA NA V, G, GC -
PRB-B4 Property 50-65 NA NA V, G, GC -
PRB-B11 Property 50-65 NA NA V, G, GC -
PRB-B13 Property 50-65 NA NA V, G, GC -
PRB-B16 Property 50-65 NA NA V, G, GC -
PRB-B20 Property 50-65 NA NA V, G, GC -
PRB-B24 Property 50-65 NA NA V, G, GC -
PRB-C1 Property 65-80 NA NA V, G, GC -
PRB-C5 Property 65-80 NA NA V, G, GC -
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Table 2

Interim Action Groundwater and Soil Vapor Monitoring
Former American Linen Supply
700 Dexter Avenue North, Seattle, Washington

PES Environmental, Inc.

ft bgs = feet below ground surface, depths approximate for planned explorations
V = samples analyzed for VOCs (EPA Method 8260 for groundwater, TO-15 for soil vapor)
G = samples analyzed for GRO (Method NWTPH-Gx)
GC = samples analyzed for geochemical parameters (alkalinity, chloride, dissolved gases (methane, ethane, and
ethene), nitrate, sulfate, total metals (ferric iron, ferrous iron, and manganese), and total organic carbon), see
SAP for lab methods
All sampled wells monitored for groundwater levels and field parameters (dissolved oxygen, pH, oxidation-reduction
potential, specific conductance, and temperature) during sampling
— = well not sampled
NA = not applicable since well previously decommissioned or not yet installed
TBD = to be determined

# Three events in 2018 after injection of MFR and one event in 2018 after injection of EVO
b Six sampling rounds in 2018 and 2019 beginning after completion of the third on-Property ISCO injection; the final
sampling round will include six sets of co-located nested perimeter injection wells that will be sampled to document
baseline conditions in the perimeter injection well network after completion of dewatering and prior to injection in the
perimeter wells, with the samples analyzed for VOCs, GRO, and geochemical parameters
© Four events beginning approximtely 3 months after perimeter well injection in early 2020; six sets of co-located nested
perimeter injection wells will be visually monitored for the presence of EVO, with a sample collected for analysis of
total organic carbon if EVO not observed in a well
9 Select perimeter injection wells will be sampled in the last quarterly monitoring event prior to conducting the EVO
injections into the perimeter injection wells. Screen depths are approximate and will be determined prior to installation
based on surveyed ground surface elevation to cover appropriate treatment zone.

Monitoring Phase
Baseline After Quarterly Quarterly
Monitoring Screen Before Each On- After After

Well Depth On-Property | Property ISCO Perimeter Well
Number Site Location (ft bgs) Injections | Injection® Injectionb Injection®
PRB-C12 Property 65-80 NA NA V, G, GC -
PRB-C14 Property 65-80 NA NA V, G, GC -
PRB-C17 Property 65-80 NA NA V, G, GC -
PRB-C21 Property 65-80 NA NA V, G, GC -
PRB-C24 Property 65-80 NA NA V, G, GC -
PRB-D1 Property 80-95 NA NA V, G, GC -
PRB-D4 Property 80-95 NA NA V, G, GC -
PRB-D11 Property 80-95 NA NA V, G, GC -
PRB-D13 Property 80-95 NA NA V, G, GC -
PRB-D16 Property 80-95 NA NA V, G, GC -
PRB-D20 Property 80-95 NA NA V, G, GC -
PRB-D24 Property 80-95 NA NA V, G, GC -
Soil VVapor Probes

SV01 8th Ave N, near MW121 11.75-12.25 \Y - \Y \Y

SV02 8th Ave N, near MW-159 11.25-11.75 \Y/ - \Y/ \Y/

SVO03 8th Ave N, south of MW-145 | 12.25-12.75 V - \Y V
Notes:
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Table 3

Sample Containers, Preservatives, and Holding Times
Former American Linen Supply

700 Dexter Avenue North, Seattle, Washington

PES Environmental, Inc.

Container” Maximum

Analysis Method® Type | Size Preservative Holding Time
Soil Samples
VOCs 8260C Glass 80z./4 x40 ml 4+ 2°C, methanol; NaHSO, 14 days
Gasoline Range Organics Ecology NWTPH-Gx Glass 80z./3x40 ml 4 +2°C, methanol 14 days
foc and TOC Walkley-Black Method Glass 8 0z. 4+2°C 28 days
Groundwater Samples
VOCs 8260C Glass 3 x40 mL 4+2°C,HCltopH<?2 14 days
Gasoline Range Organics Ecology NWTPH-Gx Glass 3 x40 mL 4+2°C,HCltopH<2 14 days
Alkalinity 2320 B-2011 Poly 1 liter 4+2°C 28 days
Chloride, Sulfate 9056A Poly 25