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Figure 1.1
Vicinity Map

Notes:
·  Map created using Esri Street Map.
· Coordinate grid presented in NAD 1983 HARN
  State Plane Coordinate System, Washington
  North Zone, in units of Survey Feet.
  Map Projection =  Lambert Conformal Conic.
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Figure 2.1
Site Map
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  · Tax parcel boundaries based on King County
     tax parcel data.
  · City boundary data provided by King County.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle
    and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.2
Miller Creek

Watershed Map
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Notes:
  · Tax parcel boundaries based on King County
     tax parcel data.
  · City boundaries, Miller Creek alignment, and
    drainage basin GIS data provided by King
    County.
  · Aerial image provided by National Agriculture
    Imagery Program (NAIP) and dated 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Historical Site Uses and Operations
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Date: 8/29/2014

Notes:
1. Locations of former residences and former structures
    associated with auto wrecking and barrel cleaning
    activities were digitized using reference aerial photos
    dated 1936, 1946, 1980, and 1985 (Appendix A).
  · Approximate location of Potential Drum Cleanout Pond 
    based on 1946 aerial photograph (Appendix A).
  · Approximate location of the 1987 excavation and sump
    removal by Golder Associates was derived from figures
    appearing in Golder, 1987.
  · Approximate Extent of Investigation by GeoSciences
    Management, Inc. supplied by AECOM.
  · Approximate locations for features associated with the
    former Sunnydale Substation are based on Figure 4,
    Pinnacle Geosciences, 2009.
  · Tax parcel boundaries based on King County tax
    parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone,
    in units of Survey Feet. Map Projection =  Lambert
    Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.4
Lora Lake Apartments Layout
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I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 2.4 Lora Lake Apartments Parcel Layout.mxd
8/29/2014

Notes:
1. All buildings and structures were demolished as
    part of the 2009 interim action.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and
    dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.
Abbreviatons:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.5
FAA Runway Protection and Approach Transition Zones
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Path: I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 2.5 FAA Runway Protection and Approach Transition Zones.mxd
Date: 8/29/2014

Notes:
1. Runway Protection Zones based on Port of Seattle data.
2. The Controlled Activity Area is the zone outside of and
    adjacent to the Extended Object Free Area (XOFA) in
    which land use is restricted by the FAA and excludes the
    construction of residences and public gathering places
    such as shopping centers, offices or hospitals.  (FAA 2008).
3. The XOFA must be kept clear of objects including structures,
    equipment, and terrain, except for those objects necessary
    for air navigation or aircraft ground-maneuvering purposes.
    (FAA 2008). 
  · STIA = Seattle-Tacoma International Airport.
  · Locations of fences were digitized based on aerial image
    cited below and Google Earth Street View.
  · Aerial image provided by Port of Seattle and dated March
    20, 2011.  The location of the STIA 3rd Runway Approach
    Lighting System was digitized from this aerial photo.
  · Tax parcel boundaries based on King County tax parcel data.
  · Coordinate grid presented in NAD 1983 HARN State Plane
    Coordinate System, Washington North Zone, in units of
    survey feet. Map Projection =  Lambert Conformal Conic.
Abbreviations:
  · FAA = Federal Aviation Administration
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
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Figure 2.6a
Geologic Map of the Des Moines

7.5' Quadrangle, Washington

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Accompanying legend for the Geologic Map of Des Moines, Washington,
   appears in Figure 2.6b.
 · This map was originally published at a scale of 1:24,000.  For this figure,
   the map has been reformatted to satisfy report figure size standards,
   resulting in a presentation scale of 1:42,000.
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Scale in Miles ³Map Reference:
Booth, D.B. and Waldron, H.H., 2004, Geologic Map of the Des Moines 7.5'
Quadrangle, Washington, Draft Copy:  U.S. Geological Survey Miscellaneous
Field Studies, Scale 1:24,000, 1 sheet.
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Figure 2.6b
Des Moines 7.5' Quadrangle Geology

Map Legend

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

GEOLOGIC MAP OF THE DES MOINES 7.5'
QUADRANGLE, KING COUNTY, WASHINGTON

By
Derek B. Booth and Howard H. Waldron

2004

Notes:
 · Refer to Figure 2.6a, Geologic Map of the Des
   Moines 7.5' Quadrangle, Washington, for the map
   reference information pertaining to this legend.
 · The correlations and descriptions of map units that
   are presented in this figure are reproduced in the 
   maximum size possible within the space constraints
   imposed by the 11" X 17" document format.  To view
   this document in its native, full-size pdf format, please
   visit http://pubs.usgs.gov/sim/2004/2855/ and view
   or download the file named "des_moines_map.pdf".

 



Figure  2.7
All Site  Soil Boring and

Monitoring We ll Locations

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Figure 2.8
Site Topography

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Figure 2.9
Loca tions of Geologic Cross Sections

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\M XD\T6030\Figure 2.9 Loca tions of Geologic a nd Hydrogeologic Cross Sections.m xd
8/29/2014

296

294

29
0

270

272

290

270

272

270

274

286282

30
6

30
2

29028
8

332

330

278

280

316

268

270

272

274

27
0

326

270
270

266

30
0302

278

280

328

326

280

270

27
0

28
2

270
270

286

316

282

316318

312

268

298

268

28
8

26
8

288

31
0

298

29
4

292

286

27
6

282280
278

31
0

294

29
2

314

270

308

324

286

286 284

290

308

28
6

28
2

282

27
6

27
8

280

280

282

308

33
0

328

286

284

284

294

30
0

28
6

278

300

284

334

306

274

318

324

308

326

28
0

284
282

272

280

278

27
0

27
8280

312

26
8

288

304

272

328

272

296
33
2

280

302

27
8

292

28
6

27
2

290

272

27
0

280

276

304

27
6

302

326

314

310

306
300

300

298

296

296 294

316

316

318

320

270

27
0

272

27
4

274

274

27
6

276

276

282

284

284

284

288

326

332

334
328

32
4

330

32
8

32
8

328

326

326

32
6

328

32
6

288

28
6

308

302

292

272

272

308

280

33
2

31
0

308

306

30
6

304

302

300

298

292

292

290

290

302

316

318

32
2

322

270

270

272

272

272

274

274

274

27
4

276

278

280

286

286

286

28
8

288

270

328330

332

334

336

324

290

29
0

284

284

28
0

268

294

280

312

31
0

310

310

308

308

304

30
4

304

302

300

29
8

29
6

294

290

31
8322

270

274

274

276

276

276

276

27
6

282

282

282

282

284

286

288

328

342

324

288
286

280

278

268

26
8

268

280

! (

! (

! (

! (

! (

!<

!?

!?

!?

"/
"/

"/

"/

"/

! (

! (

! (

! (

! (

! (

! (

! (

! (

")¢

")¢

")¢

")¢

")¢

")¢

")¢

")¢ ")¢

")¢

")¢")¢

"¢)

")¢

"¢)
")¢

")¢

")¢

")¢

!<

!<

!<

!<

8TH
 AV
E 
SO
UT
H

SOU TH 150TH
 STREET

SR 518

DE
S M
OIN
ES
 M E
M O
RIA
L D
RIV
E

PORT OF
SEATTLE

PROPERTY

LORA LAKE
APARTMENTS

PARCEL

LORA LAKE
PARCEL

1982 DREDGED MATERIAL
CONTAINMENT AREA

L o r a
L a k e

PORT OF
SEATTLE

PROPERTY

A

A'

B

B'

C'

C

3RDRW B52

LORA LAKE
WATER LEVEL
MEASUREMENT
LOCATION

MC-SED2

A MW877

A MW38

A SB939

LL-SED-01

LL-SED-02
LL-SED-03

LL-SED-05

PSB-1

PSB-3

PSB-4

PSB-5

PSB-8

PSB-14
PSB-15

PSB-17

PSB-25

SSB-7

SSB-1 PSB-23

PSB-13

PSB-20

PSB-16

MW-2

MW-5
MW-15

MW-13

MW-12

MW-9

MW-10

LL-12

LL-SB3

LL-SB4

LL-SB5

1,271,500 1,272,000 1,272,500 1,273,000 1,273,500

17
4,0
00

17
4,0
00

17
4,5
00

17
4,5
00

17
5,0
00

17
5,0
00

¹
0 150 300

Sca le in Feet

"/

"/

"/

"/

! (

! (")¢

")¢

")¢

")¢")¢

")¢

308306304

306

304

302

302

300

300

308LL-10

LLP-4

LLP-8

LLP-2

PSB-9A

PSB-11

PSB-27

PSB-26

MW-1

MW-16

Area
Enlarged

B B'
A A'

Legend

! (

2007 GeoScience M a na gem ent Groundwa ter
M onitoring W ell Loca tion

! (
2008 AECOM   Groundwa ter M onitoring
W ell Loca tion

! (

2008 AECOM  Supplem enta l Groundwa ter
M onitoring W ell Loca tion

! (

2010–2011 RI Groundwa ter M onitoring
W ell Loca tion

"/
2007 GeoScience M a na gem ent Soil Boring
Loca tion

"/ 2008 AECOM  Soil Boring Loca tion

!? 2010–2011 RI Ha nd Auger Loca tion

ED 2010–2011 RI Test Pit Loca tion

")¢ 2010–2011 RI Prim a ry Soil Boring Loca tion

"¢)
2010–2011 RI Seconda ry Soil Boring
Loca tion

!< 2010–2011 RI W a ter Level M ea surem ent
Loca tion
Hydrogeologic Cross Section Loca tion a nd Designa tion
Geologic Cross Section Loca tion a nd Designa tion

!< Sedim ent Sa m ple Loca tion
Topogra phic Contour (in Feet NAV D88)
Approxim a te Extent of 1982 Dredged
M a teria l Conta inm ent Area
Ta x Pa rcels

Notes:
  · Topogra phic contours derived from  Ba re-Ea rth Return LiDAR
     da ta  provided b y the Puget Sound LiDAR Consortium .
     Topogra phic contours presented in units of Feet rela tive to
     North Am erica n V ertica l Da tum  1988.
  · Ta x pa rcel b ounda ries b a sed on King County ta x pa rcel da ta .
  ·  Aeria l im a ge provided b y Port of Sea ttle a nd da ted M a rch
     20, 2011.
  ·  Coordina te grid presented in NAD 1983 HARN Sta te Pla ne
     Coordina te System , W a shington North Zone, in units of
     Survey Feet. M a p Projection =  La m b ert Conform a l Conic.
Ab b revia tions:
  ·  HARN = High Accura cy Reference Network
  ·  LiDAR = Light Detection a nd Ra nging
  ·  NAD = North Am erica n Da tum

320

 









  

 

\\merry\data\projects\POS-LLA\Task 4040 - Public Comment and Final RIFS\FINAL RIFS\3 FIGURES\LLA PRD RIFS F2.13 082312.docx 

 

 
Remedial Investigation/Feasibility Study

Port of Seattle 
Lora Lake Apartments Site 

Burien, Washington 

Figure 2.13 
Groundwater and Surface Water 

Hydrographs 

 

0

1

2

3

4

5

6

7

8

9

10

250

255

260

265

270

275

280

285

290

295

300

2009 2010

D
ai

ly
 P

re
ci

p
it

at
io

n
 (

in
ch

es
)

G
ro

u
n

d
w

at
er

/S
u

rf
ac

e 
W

at
er

 E
le

va
ti

o
n

 (
ft

 N
A

V
D

88
)

Shallow Wells

MW-1

MW-2

MW-3

MW-4

MW-5

MW-6

MW-7

MW-8

MW-9

MW-10

MW-11

MW-12

MW-13

MW-14

Deep Wells

MW-15

MW-16

MW-17

Surface Water

Lora Lake Station

HP A1-1

MC-SED1

MC-SED2

MC-SED3

 

 



! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (
! (

! (

! (

! (

! (

! (

PORT OF
SEATTLE

PROPERTY

PORT OF
SEATTLE

PROPERTY

SR 518

DE
S M
O IN
ES
 ME
MO
RIA
L D
RIV
E

CIT
Y  O
F S
EA
TA
C R
IGH
T O
F W
AY

LORA LAKE
APARTMENTS

PARCEL

LORA LAKE
PARCEL

L o r a  L a k e

1982 DREDGED MATERIAL
CONTAINMENT AREA

S. 150TH STREET

8TH
 AV
E S
O U
TH 294

292
290

288

286

268

270

284

276

272
274

27
8

26
8

270276

278

29
0 28
8 28

6
28

4

28
4

282
280

27
8

27
6

27
4

27
2

27
0

26
8

272

278

28
2

28
0

28
2

28
0

274
MW-1
287.29'

MW-10
273.92'

MW-11
276.49'

MW-12
281.93'

MW-13
280.81'

MW-14
284.79'

MW-2
296.16'

MW-3
285.47'

MW-4
281.09'

MW-5
277.55'

MW-6
280.12'

MW-7
276.657'

MW-8
272.79'

MW-9
273.79'

MW-15

MW-16

MW-17

1,272,000 1,272,500 1,273,000 1,273,500

17
4,0
00

17
4,0
00

17
4,5
00

17
4,5
00

17
5,0
00

17
5,0
00

I:\GIS\Projects\PO S_ LLA\MX D\T6030\Figure 2.14 Groun dwa ter Poten tiom etric Surfa c e Map - Dry Season .m xd
8/29/2014

¹
0 125 25062.5

Sc a le in  Feet

Figure 2.14
Groun dwater Poten tiom etric
Surfa c e Map—Dry Season

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

276.49'

Legend

! (

Loc a tion  a n d Design a tion  of Mon itorin g Well
used to Gen erate Dry Season  (August 2010)
Poten tiom etric  Surfa c e Con tours

! ( Deep Mon itorin g Well Loc a tion  a n d Design a tion 1
! Groun dwa ter Eleva tion  in  feet NAVD88

Poten tiom etric  Surfa c e Con tour in  feet NAVD882
Ta x Parc els
Approxim a te Exten t of 1982 Dredged
Materia l Con ta in m en t Area

Notes:
1.  Mon itorin g Wells MW-15, MW-16, a n d MW-17 were in sta lled
     in  2010 a n d a c c ess deeper portion s of the region a l a quifer.
     Groun dwa ter eleva tion s for these wells were n ot used to
     derive the Dry Season  Groun dwa ter Con tours presen ted in
     this m a p. 
2.  Poten tiom etric surfa c e c on tours developed b y Aspec t
     En viron m en ta l, LLC.
  ·  Aeria l im a ge provided b y Port of Sea ttle a n d da ted Ma rc h
     20, 2011.
  · Ta x parc el b oun da ries b a sed on  Kin g Coun ty ta x parc el da ta .
  · Coordin a te grid presen ted in  NAD 1983 HARN State Pla n e
    Coordin a te System , Washin gton  North Zon e, in  un its of Survey
    Feet. Map Projec tion  =  La m b ert Con form a l Con ic .
Ab b reviation s:
  · HARN = High Ac c ura c y Referen c e Network
  · NAD = North Am eric a n  Datum
  · NAVD88 = North Am eric a n  Vertic a l Da tum  of 1988

284

MW-16

MW-3

285.47'

 



! (

! (

! (

! (

! (

! (

! (

! (

! (

! (

! (
! (

! (

! (

! (

! (

! (

PORT OF
SEATTLE

PROPERTY PORT OF
SEATTLE

PROPERTY

SR 518

DE
S M
OIN
ES
 ME
MO
RIA
L D
RIV
E CIT

Y O
F S
EA
TA
C R
IGH
T O
F W
AY

LORA LAKE
APARTMENTS

PARCEL

LORA LAKE
PARCEL

L o r a  L a k e

1982 DREDGED MATERIAL
CONTAINMENT AREA

S. 150TH STREET

8TH
 AV
E S
OU
TH

294

292

290

288

268

270

286

280

272

278

28
0

26
8

270

278

282

29
0 28

8

28
6

284
282

28
0

27
6

27
4

27
2

27
0

26
8

274

28
4

28
6

28
4

282

276

29
2

28
8

278

27
8

276
274

272

MW -15

MW -16

MW -17

MW-1
290.56'

MW-10
274.91'

MW-11
277.9'

MW-12
285.18'

MW-13
284.45'

MW-14
287.59'

MW-2
294.78'

MW-3
288.04'

MW-4
283.26'

MW-5
279.36'

MW-6
285.81'

MW-7
280.307'

MW-8
277.28'

MW-9
274.76'

1,272,000 1,272,500 1,273,000 1,273,500

17
4,0
00

17
4,0
00

17
4,5
00

17
4,5
00

17
5,0
00

17
5,0
00

I:\GIS\Projects\POS_LLA\MX D\T6030\Figure 2.15 Groundwa ter Eleva tion Ma p - W et Sea son.m xd
8/29/2014

¹
0 125 25062.5

Sca le in Feet

Figure 2.15
Groundwa ter Potentiom etric
Surfa ce Ma p— W et Sea son

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend

! (

Loca tion a nd Designa tion of Monitoring W ell used
to Genera te W et Sea son (Ja nua ry 2011) Potentiom etric
Surfa ce Contours

! ( Deep Monitoring W ell Loca tion a nd Designa tion1
! Groundwa ter Eleva tion in feet N AVD88

Potentiom etric Surfa ce Contour in feet N AVD882
Ta x Pa rcels
Approxim a te Extent of 1982 Dredged
Ma teria l Conta inm ent Area

N otes:
1.  Monitoring W ells MW -15, MW -16, a nd MW -17 were insta lled in 2010
     a nd a ccess deeper portions of the regiona l a quifer.  Groundwa ter
     eleva tions for these wells were not used to derive the W et Sea son
     Groundwa ter Contours presented in this m a p. 
2.  Potentiom etric surfa ce contours developed b y Aspect Environm enta l,
     LLC.
  ·  Aeria l im a ge provided b y Port of Sea ttle a nd da ted Ma rch 20, 2011.
  · Ta x pa rcel b ounda ries b a sed on King County ta x pa rcel da ta .
  · Coordina te grid presented in N AD 1983 HARN  Sta te Pla ne
    Coordina te System , W a shington N orth Zone, in units of Survey
    Feet. Ma p Projection =  La m b ert Conform a l Conic.
Ab b revia tions:
  · HARN  = High Accura cy Reference N etowrk
  · N AD = N orth Am erica n Da tum
  · N AVD88 = N orth Am erica n Vertica l Da tum  of 1988

283.26'
284

MW -16

MW-3

 



Figure 2.16
Lora Lake and Miller Creek Features
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Figure 3.1
Historical Investigation Locations and Operations Areas
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Figure  3.4
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Figure  3.5
2010–2011 RI Lora Lake  P arc e l Sam pling Locations

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Figure 3.6
Bathymetric Contours of Lora Lake
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Notes:
 · Tax parcel boundaries based on King County
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   dated March 20, 2011.
 · Coordinate grid presented in NAD 1983 HARN
   State Plane Coordinate System, Washington
   North Zone, in units of Survey Feet. Map
   Projection =  Lambert Conformal Conic.
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Fig ure  3.7
1982 Dre dg e d Ma te ria l Conta inm e nt Are a
Te st Pit and Monitoring  We ll Loca tions

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Figure 4.1
M axim um  Arsenic Concentrations

Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

!(

!(

!(

!(

!(

!(

!!

!

((

(

LLP-03
12 U

LLP-04
11 U

LLP-05
11 U

PSB-09
5 U PSB-26

5 U

PSB-27
10 U LL-01

4.39 J

PSB-11
7

Area
Enlarged

Legend
Max Arsenic in Soil in mg/kg
!( 0–20
!( > 20
!(

Locations where Arsenic was Not
Detected in Soil
Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County tax
    parcel data.
 · Coordinate grid presented in NAD 1983 HARN
   State Plane Coordinate System , Washington
   North Z one, in units of Survey Feet. 
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
Qualifiers:
 · J = Contam inant of concern was detected but the
   result is qualified.
 · U = Contam inant of concern was not detected at
   a level greater than or equal to the specified
   concentration.
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Figure 4.2
M axim um  Lead Concentrations

Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
  · Aerial im age provided by Port of Seattle and dated M arch
    20, 2011.
  · Tax parcel boundaries based on King County tax parcel
    data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
Qualifiers:
  · J = Contam inant of concern was detected but the result
    is qualified.
  · U = Contam inant of concern was not detected at levels
    greater than or equal to the specified concentration.
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Figure 4.3
M axim um  Gasoline Range TPH
Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
 · Aerial im age provided by Port of Seattle and dated M arch
   20, 2011.
 · Tax parcel boundaries based on King County tax parcel
   data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J = Contam inant of concern was detected but the result
     is qualified.
  · U = Contam inant of concern was not detected at a
     level greater than or equal to the specified concentration.
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Figure 4.4
M axim um  Diesel Range TPH

Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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  · Aerial im age provided by Port of Seattle and dated M arch
    20, 2011.
  · Tax parcel boundaries based on King County tax parcel
    data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J = Contam inant of concern was detected but the result
    is qualified.
  · U = Contam inant of concern was not detected at a level
    greater than or equal to the specified concentration.
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Figure 4.5
M axim um  Heavy Oil Range TPH
Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
  · Aerial im age provided by Port of Seattle and dated M arch
    20, 2011.
  · Tax parcel boundaries based on King County tax parcel
    data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Referencee Network
  · m g/k g = M illigram s per k ilogram
  · NAD = North Am erican Datum
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J = Contam inant of concern was detected but the result
    is qualified.
  · U = Contam inant of concern was not detected at a
    level greater than or equal to the specified concentration.

Legend
Max Heavy Oil Range TPH in Soil in mg/kg
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!( 500–1,000
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Location where Heavy Oil Range TPH 
was Not Detected in Soil
Approxim ate Extent of 1982 Dredged
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Tax Parcels
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Figure 4.6
M axim um  Carcinogenic Polycyclic Arom atic
Hydrocarbon Concentrations Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Detected in Soil
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Notes:
  · Aerial im age provided by Port of Seattle and dated
    M arch 20, 2011.
  · Tax parcel boundaries based on King County tax
     parcel data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · cPAH = Carcinogenic polycyclic arom atic hydrocarbon
  · HARN = High Accuracy Reference Network
  · µ g/k g = M icrogram s per k ilogram
  · NAD = North Am erican Datum
Qualifiers:
  · J = Contam inant of concern was detected but the
    result is qualified.
  · U = Contam inant of concern was not detected at a
    level greater than or equal to the specified
    concentration.
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Figure 4.7
Ma xim um  Penta chlorophenol

Concentra tions Detected in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington
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Notes:
  · Aeria l im a ge provided b y Port of Sea ttle a nd da ted Ma rch
    20, 2011.
  · Ta x pa rcel b ounda ries b a sed on King County ta x pa rcel da ta .
   · Coordina te grid presented in NAD 1983 HARN Sta te
    Pla ne Coordina te System , Wa shington North Zone, in units
    of Survey Feet.
    Ma p Projection =  La m b ert Conform a l Conic.
Ab b revia tions:
  · HARN = High Accura cy Reference Network
  · µg/kg = Microgra m s per kilogra m
  · NAD = North Am erica n Da tum
  · PCP = Penta chlorophenol
Qua lifiers:
  · J = Conta m ina nt of concern wa s detected b ut the result
    is qua lified.
  · U = Conta m ina nt of concern wa s not detected a t a  level 
    grea ter tha n or equa l to the specified concentra tion.

Legend
Max PCP in Soil in µg/kg
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Figure 4.8
Maximum Volatile Organic Compound

Concentrations in Soil

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial image provided by Port of Seattle and dated
   March 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System, Washington North Zone, in
   units of Survey Feet.
   Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · HARN = High Accuracy Reference Network
  · µg/kg = Micrograms per kilogram
  · NAD = North American Datum
  · PCE = Tetrachloroethene
  · TCE = Trichloroethene

Legend

! ( Monitoring Well Location

"/
2007 GeoScience Management Soil
Boring Location

"/ 2008 AECOM Soil Boring Location

!

>
2010–2011 Floyd|Snider Primary Soil
Boring Location

Analyte Result Unit Depth (ft)
Toluene 1.0 µg/kg 1.5–2
m,p-Xylene 0.25 µg/kg 0–0.5

MW-2

Analyte Result Unit Depth (ft)
Ethylbenzene 0.46 µg/kg 0–0.5
Toluene 3.1 µg/kg 0–0.5
m,p-Xylene 1.6 µg/kg 0–0.5
o-Xylene 0.54 µg/kg 0–0.5

LL12

Analyte Result Unit Depth (ft)
Toluene 0.86 µg/kg 0–0.5
m,p-Xylene 0.35 µg/kg 1.5–2

LL11

Analyte Result Unit Depth (ft)
Ethylbenzene 0.31 µg/kg 2–4
Toluene 2.3 µg/kg 2–4
m,p-Xylene 0.88 µg/kg 2–4
o-Xylene 0.17 µg/kg 0–0.5 

2–4

LL08

Analyte Result Unit Depth (ft)
Ethylbenzene 0.34 µg/kg 1.5–2
Toluene 2.6 µg/kg 1.5–2
m,p-Xylene 1.1 µg/kg 1.5–2
o-Xylene 0.26 µg/kg 1.5–2

LL07

Analyte Result Unit Depth (ft)
Toluene 1.8 µg/kg 0–0.5
m,p-Xylene 0.54 µg/kg 0–0.5

LL01

Analyte Result Unit Depth (ft)
Toluene 0.53 µg/kg 1.5–2

LL09

Analyte Result Unit Depth (ft)
Toluene 1.1 µg/kg 1.5–2
m,p-Xylene 0.51 µg/kg 1.5–2

LL10

Analyte Result Unit Depth (ft)
Toluene 0.66 µg/kg 0–0.5

MW-6

Analyte Result Unit Depth (ft)
Benzene 1.7 µg/kg 0–0.5
Toluene 1.5 µg/kg 0–0.5
m,p-Xylene 0.73 µg/kg 0–0.5
o-Xylene 0.43 µg/kg 0–0.5

MW-5

Analyte Result Unit Depth (ft)
Toluene 0.3 µg/kg 0–0.5

MW-4
Analyte Result Unit Depth (ft)
Toluene 0.89 µg/kg 1.5–2
m,p-Xylene 0.53 µg/kg 1.5–2
o-Xylene 0.25 µg/kg 1.5–2

MW-3

Analyte Result Unit Depth (ft)
Ethylbenzene 1,400 µg/kg 14.5
Toluene 620 µg/kg 14.5
Xylenes 12,500 µg/kg 14.5

LLP-4

Analyte Result Unit Depth (ft)
PCE 0.9 µg/kg 5.5–7.5

MW-12

Analyte Result Unit Depth (ft)
Ethylbenzene 10 µg/kg 4–6
Toluene 240 µg/kg 4–6
o-Xylene 19 µg/kg 0–0.5

PSB-21

Analyte Result Unit Depth (ft)
o-Xylene 1,400 µg/kg 2–4

PSB-20

Analyte Result Unit Depth (ft)
o-Xylene 210 µg/kg 19–20

PSB-18

Analyte Result Unit Depth (ft)
Ethylbenzene 1 µg/kg 13–15
Toluene 15 µg/kg 13–15
m,p-Xylene 3.7 µg/kg 13–15
o-Xylene 1.4 µg/kg 13–15

PSB-16

Analyte Result Unit Depth (ft)
PCE 0.8 µg/kg 1.5–2
TCE 0.8 µg/kg 1.5–2

PSB-11
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Figure 4.9
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil at Any Depth

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max Dioxin/Furan TEQ Conc. in Soil in pg/g
!( 0–13
!( 13–100
!( 100–1,000
!( 1,000–10,000
!( > 10,000

Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels

Notes:
  · Aerial im age provided by Port of Seattle and dated
    M arch 20, 2011.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System , Washington North Z one, in
    units of Survey Feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
   result is qualified.
  · JN = Contam inant of concern was analyz ed for and
    tentatively identified but the associated num erical value
    is an estim ated quantity.
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Figure 4.10
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil 0 to 0.5 foot bgs

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · bgs = Below ground surface
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
   result is qualified.
  · JN = Contam inant of concern was analyz ed for and
   tentatively identified but the associated num erical
   value is an estim ated quantity.

Legend
M ax Dioxin/furan TEQ Conc. in Soil in pg/g
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Figure 4.11
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil 0.5 to 2 feet bgs

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · bgs = Below ground surface
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
    result is qualified.
  · JN = Contam inant of concern was analyz ed for and
    tentatively identified but the associated num erical value
    is an estim ated quantity.

Legend
Max Dioxin/furan TEQ Conc. in Soil in pg/g
!( 0 - 13
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!( 100–1,000
!( 1,000–10,000
!( > 10,000

Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels
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Figure 4.12
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Soil 2 to 4 feet bgs

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County tax
   parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one, in
   units of Survey Feet.
   M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · bgs = Below ground surface
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/g = Picogram s per gram
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
    result is qualified.
  · JN = Contam inant of concern was analyz ed for and
    tentatively identified but the associated num erical value
    is an estim ated quantity.

Legend
Max Dioxin/furan TEQ Conc. in Soil in pg/g
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Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
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Figure 4.13
Ma ximum Arsenic Concentra tions

Detected in Groundwa ter 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

N otes:
1. Results for loca tion MW-1 represent tota l, ra ther
    tha n dissolved a rsenic.  Refer to Section 4.2.2.1
    for a dditiona l informa tion.
  · Aeria l ima ge provided by Port of Sea ttle a nd da ted
    Ma rch 20, 2011.
  · Ta x pa rcel bounda ries ba sed on King County ta x
    pa rcel da ta .
  · Coordina te grid presented in N AD 1983 HARN  Sta te
    Pla ne Coordina te System, Wa shington N orth Z one, in
    units of Survey Feet.
    Ma p Projection =  La mbert Conforma l Conic.
Abbrevia tions:
  · bgs = Below ground surfa ce
  · HARN  = High Accura cy Reference N etwork
  · µg/L = Microgra ms per liter
  · N AD = N orth America n Da tum
  · TEQ = Toxic equiva lency quotient
Qua lifier:
  · U = Conta mina nt of concern wa s not detected a t
    a  level grea ter tha n or equa l to the specified
    concentra tion.

Legend
Maximum Arsenic Conc. in µg/L
!( 0–5
!( > 5
!(

Loca tion where Arsenic wa s N ot
Detected in Groundwa ter
Approxima te Extent of 1982 Dredged
Ma teria l Conta inment Area
Ta x Pa rcels
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Figure 4.14
Ma xim um  cPAH TEQ Concentra tions
Detected in Groundwa ter 2010– 2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max cPAH TEQ Conc. in GW in µg/L

!(
Loca tion where cPAH TEQ wa s Detected
in GW a nd Concentra tion in µg/L 

!(

Loca tion where cPAH TEQ wa s not Detected
in GW a t Concentra tion Grea ter tha n or Equa l
to the Indica ted Concentra tion in µg/L
Approxim a te Extent of 1982 Dredged
Ma teria l Conta inm ent Area
Ta x Pa rcels

Notes:
 · Aeria l im a ge provided b y Port of Sea ttle a nd da ted Ma rch 20,
   2011.
 · Ta x pa rcel b ounda ries b a sed on King County ta x pa rcel da ta .
 · Coordina te grid presented in NAD 1983 HARN Sta te Pla ne
   Coordina te System , Wa shington North Zone, in units of survey
   feet. Ma p Projection = La m b ert Conform a l Conic.
Ab b revia tions:
  · b gs = Below ground surfa ce
  · cPAH = Ca rcinogenic polycyclic a rom a tic hydroca rb on
  · GW = Groundwa ter
  · HARN = High Accura cy Reference Network
  · µg/L = Microgra m s per liter
  · NAD = North Am erica n Da tum
  · TEQ = Toxic equiva lency quotient
Qua lifiers:
 · J = Conta m ina nt of concern wa s detected b ut the result is
   qua lified.
 · U = Conta m ina nt of concern wa s not detected a t a  level
   grea ter tha n or equa l to the specified concentra tion.
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Figure 4.15
M axim um  Pentachlorophenol Concentrations

Detected in Groundwater 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max PCP Conc. in GW in µg/L
!( 0–1
!( > 1
!(

Location where PCP was Not
Detected in Groundwater
Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels

Notes:
 · Aerial im age provided by Port of Seattle and dated
   M arch 20, 2011.
 · Tax parcel boundaries based on King County
    tax parcel data.
 · Coordinate grid presented in NAD 1983 HARN State
   Plane Coordinate System , Washington North Z one,
   in units of survey feet. M ap Projection =  Lam bert
   Conform al Conic.
Abbreviations:
  · GW = Groundwater
  · HARN = High Accuracy Reference Network
  · µ g/L = M icrogram s per liter
  · NAD = North Am erican Datum   
  · PCP = Pentachlorophenol
Qualifier:
 · J = Contam inant of concern was detected but the result is
   qualified.
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Figure 4.16
Volatile Organic Compound Concentrations

in Groundwater 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
 · Aerial Image provided by Port of Seattle and dated
   March 20, 2011.
 · Tax parcel boundaries based on King County tax
   parcel data.
 · Coordinate grid presented in NAD 1983 HARN
   State Plane Coordinate System, Washington
   North Zone, in units of survey feet.
   Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · DCA = Dichloroethane
  · DCE = Dichloroethene
  · HARN = High Accuracy Reference Network
  · µg/L = Micrograms per liter
  · NAD = North American Datum
  · PCE = Tetrachloroethene
  · TCE = Trichloroethene

Legend

! ( Monitoring Well Location

Tax Parcels

Analyte Sample event Result Unit
PCE Summer 2010 0.035 µg/L

MW-13

Analyte Sample event Result Unit
PCE Winter 2011 0.025 µg/L
TCE Summer 2010 0.17 µg/L
cis-1,2-DCE Winter 2011 0.26 µg/L
trans-1,2-DCE Summer 2010 0.11 µg/L
1,2-DCA Summer 2010 0.038 µg/L
Ethylbenzene Winter 2011 3.1 µg/L
m,p-Xylene Winter 2011 5.6 µg/L
o-Xylene Winter 2011 9.2 µg/L

MW-1

Analyte Sample event Result Unit
Ethylbenzene Spring 2011 1.1 µg/L

MW-6

Analyte Sample event Result Unit
cis-1,2-DCE Summer 2010 0.028 µg/L
1,2-DCA Summer 2010 0.07 µg/L

MW-5
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Figure 4.17
M axim um  Dioxin/Furan TEQ Concentrations

Detected in Groundwater 2010–2011

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Maximum Dioxin/furan TEQ in GW in pg/L
!( 0–6.7
!( > 6.7
!(

Location where Dioxin/Furan TEQ was
not Detected in GW
Approxim ate Extent of 1982 Dredged
M aterial Containm ent Area
Tax Parcels

Notes:
  · Aerial im age provided by Port of Seattle and dated
    M arch 20, 2011.
  · Tax parcel boundaries based on King County tax
    parcel data.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System , Washington
    North Z one, in units of survey feet.
    M ap Projection =  Lam bert Conform al Conic.
Abbreviations:
  · GW = Groundwater
  · HARN = High Accuracy Reference Network
  · NAD = North Am erican Datum
  · pg/L = Picogram s per liter
  · TEQ = Toxic equivalency quotient
Qualifiers:
  · J = Contam inant of concern was detected but the
   result is qualified.
  · U = Contam inant of concern was not detected at
   a level greater than or equal to the specified
   concentration.

 



Figure 4.18
Detected Preliminary Contaminants of Concern

Concentrations in Lora Lake and Miller Creek
Surface Sediments

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Miller Creek
Notes:
1. Rock berm location digitized based on 1985 aerial
    photo of parcel.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington North
    Zone, in units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · cm = Centimeter
  · HARN = High Accuracy Reference Network
  · µg/kg = Micrograms per kilogram
  · mg/kg = Milligrams per kilogram
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient

Qualifier:
  · J = Contaminant of concern was detected but the
    result is qualified.

Tax Parcels

Analyte Result Unit Depth (cm)
Arsenic 20 mg/kg 0–15
Lead 319 mg/kg 0–15
cPAH TEQ 180 µg/kg 0–15
Pentachlorophenol 50 J µg/kg 0–15
Dioxin/Furan TEQ 193 J pg/g 0–15

LL-SED1

Analyte Result Unit Depth (cm)
Arsenic 50 mg/kg 0–15
Lead 390 mg/kg 0–15
cPAH TEQ 120 µg/kg 0–15
Dioxin/Furan TEQ 217 pg/g 0–15

LL-SED2

Analyte Result Unit Depth (cm)
Arsenic 70 mg/kg 0–15
Lead 361 mg/kg 0–15
cPAH TEQ 62 µg/kg 0–15
Dioxin/Furan TEQ 152 J pg/g 0–15

LL-SED3

LL-SED4
Analyte Result Unit Depth (cm)
Arsenic 40 mg/kg 0–15
Lead 492 mg/kg 0–15
cPAH TEQ 43 µg/kg 0–15
Dioxin/Furan TEQ 149 pg/g 0–15

LL-SED5
Analyte Result Unit Depth (cm)
Arsenic 7 mg/kg 0–15
Lead 48 mg/kg 0–15
cPAH TEQ 48 µg/kg 0–15
Pentachlorophenol 33 µg/kg 0–15
Dioxin/Furan TEQ 7.55 J pg/g 0–15

MC-SED1
Analyte Result Unit Depth (cm)
Arsenic 8 mg/kg 0–10
Lead 12 mg/kg 0–10
Dioxin/Furan TEQ 0.442 J pg/g 0–10

MC-SED2
Analyte Result Unit Depth (cm)
Lead 11 mg/kg 0–10
Dioxin/Furan TEQ 0.435 J pg/g 0–10

MC-SED3
Analyte Result Unit Depth (cm)
Lead 4 mg/kg 0–10
Dioxin/Furan TEQ 0.327 J pg/g 0–10

!( Surface Sediment Sample Location

 



Figure 4.19
Detected Preliminary Contaminants of Concern

Concentrations in Lora Lake Subsurface Sediment

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Miller Creek
Notes:
1. Rock berm location digitized based on 1985 aerial
    photo of parcel.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington North
    Zone, in units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · cPAH = Carcinogenic polycyclic aromatic
    hydrocarbon
  · cm = Centimeter
  · HARN = High Accuracy Reference Network
  · µg/kg = Micrograms per kilogram
  · mg/kg = Milligrams per kilogram
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient

Qualifier:
  · J = Contaminant of concern was detected but the
    result is qualified.

Tax Parcels

!( Subsurface Sediment Sample Location

Northern Extent of Lora Lake Parcel

Analyte Result Unit Depth (cm)
Arsenic 9 mg/kg 0–56
Lead 29 mg/kg 0–56
cPAH TEQ 78 J µg/kg 0–56
Dioxin/Furan TEQ 23.2 J pg/g 0–56

LL-SED1

Analyte Result Unit Depth (cm)
70 mg/kg 0–36
50 mg/kg 141–167

Lead 450 mg/kg 0–36
120 µg/kg 0–36
11 µg/kg 36–141

202 J pg/g 0–36
0.657 J pg/g 36–141
1.58 J pg/g 141–167

Arsenic

cPAH TEQ

Dioxin/Furan TEQ

LL-SED3

Analyte Result Unit Depth (cm)
80 mg/kg 0–56
80 mg/kg 56–112
80 mg/kg 112–168

Lead 380 mg/kg 0–56
cPAH TEQ 580 J µg/kg 0–56

154 J pg/g 0–56
1.3 J pg/g 56–112

0.659 J pg/g 112–168

LL-SED2

Arsenic

Dioxin/Furan TEQ

 



!(

!(

!(

!(

!(

!(

!(

!?

DES
 M

OIN
ES

 M
EM

ORIA
L D

RIV
E

L O R A  L A K E
A P A R T M E N T S

P A R C E L

DISCHARGE CULVERT
TO MILLER CREEK

M i l l e r  C r e e k

ROCK BERM1

STORM DRAIN
OUTFALL LOCATION

L O R A  L A K E
P A R C E L

P O R T  O F
S E A T T L E

P R O P E R T Y L o r a  L a k e

MC-SED1

MC-SED2

MC-SED3

LL-SED1

LL-SED3
LL-SED2

LL-SED4

1,272,000 1,272,500 1,273,000

17
4,

00
0

17
4,

00
0

17
4,

50
0

17
4,

50
0

Figure 4.20
Bioassay Results in Lora Lake and

Miller Creek Surface Sediments

Remedial Investigation/Feasibility Study
Port of Seattle 

Lora Lake Apartments Site
Burien, Washington
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Miller Creek
Notes:
1. Rock berm location digitized based on 1985 aerial
    photo of parcel.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington North
    Zone, in units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · CSL = Cleanup screening level
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
  · SCO = Sediment cleanup objective
  · TEQ = Toxic equivalency quotient

Tax Parcels
!( Sediment Bioassay Sample Location

 

SCO CSL SCO CSL SCO CSL
Pass Pass Pass Pass Pass Pass

LL-SED1
Microtox20-day Chronic Midge 10-day Acute 

SCO CSL SCO CSL SCO CSL

Fail* Fail* Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

20-day Chronic Midge 10-day Acute Microtox
LL-SED2

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

20-day Chronic Midge 10-day Acute Microtox
LL-SED3

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass

10-day Acute 

*Failed mortality test, but passed growth test.

LL-SED4
Microtox20-day Chronic Midge

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

MC-SED1
20-day Chronic Midge 10-day Acute Microtox

SCO CSL SCO CSL SCO CSL
Pass Pass Pass Pass Pass Pass

20-day Chronic Midge 10-day Acute Microtox
MC-SED2

SCO CSL SCO CSL SCO CSL

Fail* Pass Pass Pass Pass Pass
*Failed mortality test, but passed growth test.

20-day Chronic Midge 10-day Acute Microtox
MC-SED3
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Figure 7.1
COC Cleanup Level Exceedances

in Soil (except Dioxins/Furans)

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
!( Soil does not exceed any cleanup levels1

!( Soil exceeds cleanup level for at least
one COC, except dioxins/furans2

Tax Parcels
Approximate Extent of 1982 Dredged
Material Containment Area

Analyte Result Unit Depth (ft)
Lead 265 J mg/kg 1.5–2

LL-01

Analyte Result Unit Depth (ft)
cPAH TEQ 160 J µg/kg 2–4

LL-08

Analyte Result Unit Depth (ft)
TPH-Heavy Oil Range 9,800 mg/kg 6.5–7

LLP-02

Analyte Result Unit Depth (ft)
TPH-Gasoline Range 1,900 J mg/kg 14.5–15.5
TPH-Diesel Range 6,000 mg/kg 14.5–15.5
TPH-Heavy Oil Range 17,000 mg/kg 14.5–15.5
Pentachlorophenol 3,700 U µg/kg 14.5–15.5
cPAH 760 µg/kg 14.5–15.5

LLP-04

Analyte Result Unit Depth (ft)
TPH-Gasoline Range 1,000 J mg/kg 14–15
TPH-Diesel Range 8,900 J mg/kg 14–15
TPH-Heavy Oil Range 12,000 J mg/kg 14–15
Pentachlorophenol 2,900 UJ µg/kg 14–15
cPAH 880 J µg/kg 14–15

MW-1

Analyte Result Unit Depth (ft)
Lead 370 mg/kg 0–0.5
Pentachlorophenol 15,000 µg/kg 0–0.5
cPAH 150 J µg/kg 0–0.5

MW-4

Analyte Result Unit Depth (ft)
Lead 294 mg/kg 0–0.5
Pentachlorophenol 2,700 µg/kg 0–0.5

240 J µg/kg 0–0.5
140 J µg/kg 11.5–13

MW-5

cPAH

Analyte Result Unit Depth (ft)
304 J mg/kg 1.5–2

2,880 J mg/kg 2–4
TPH-Gasoline Range 150 mg/kg 1.5–2
TPH-Heavy Oil Range 2,700 mg/kg 2–4

150 J µg/kg 1.5–2
270 J µg/kg 2–4

PSB-11

cPAH

Lead

Analyte Result Unit Depth (ft)
TPH-Gasoline Range 440 U mg/kg 2–4
cPAH 350 µg/kg 0–0.5

PSB-20

Notes:
1. Refer to Table 6.4 for all soil cleanup levels.
2. Dioxin/furan TEQ soil exceedances are
    presented in Figure 7.3.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · COC = Contaminant of concern
  · cPAH = Carcinogenic polycyclic aromatic hydrocarbon
  · ft = Feet
  · µg/kg = Micrograms per kilogram
  · mg/kg = Milligrams per kilogram
  · TEQ = Toxic equivalency quotient
  · TPH = Total petroleum hydrocarbons

Qualifiers:
  · J = Contaminant of concern was detected but the
    result is qualified.
  · U = Contaminant of concern was not detected at
    a level greater than or equal to the specified
    concentration.
  · UJ = Contaminant of concern was not detected with
     an estimated concentration.
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Figure 7.2
COC Cleanup Level Exceedances in Groundwater

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Notes:
  · Refer to Table 6.2 for all groundwater cleanup levels.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of survey feet.
    Map Projection = Lambert Conformal Conic.

Abbreviations:
  · COC = Contaminant of concern
  · cPAH = Carcinogenic polycyclic aromatic hydrocarbon
  · HARN = High Accuracy Reference Network
  · µg/L= Micrograms per liter
  · mg/L = Milligrams per liter
  · NAD = North American Datum
  · pg/L = Picograms per liter
  · TEQ = Toxic equivalency quotient

Qualifiers:
  · J = Contaminant of concern was detected but the
    result is qualified.
  · UJ = Contaminant of concern was not detected with
    an estimated concentration.

Analytes Result Unit
Arsenic 5.4 µg/L

1.4 µg/L
1.4 µg/L

Pentachlorophenol

MW-5

 

Legend
!( Groundwater does not exceed

any cleanup levels
!( Groundwater exceeds cleanup

level for at least one COC

Tax Parcels

Approximate Extent of 1982 Dredged
Material Containment Area

Analytes Result Unit
5.6 µg/L

11.9 µg/L

14.2 µg/L
18.8 J pg/L
38.3 J pg/L
24.2 J pg/L

TPH–Heavy oil 
range 0.53 mg/L

MW-01

Arsenic

Dioxin/Furan TEQ
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Figure 7.3
Maximum Dioxin/Furan TEQ Concentrations

Detected in Soil at Any Depth

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

Legend
Max Dioxin/Furan TEQ Conc. in Soil in pg/g
!( Soil does not exceed cleanup level1

!( Soil exceeds cleanup level

Tax Parcels

Approximate Extent of 1982 Dredged
Material Containment Area

Notes:
1. Dioxin/furan Cleanup Levels:
    Lora Lake Apartments Parcel = 13 pg/g
    (MTCA Method B--Standard, Non-carcinogen)
    Lora Lake Parcel = 5.2 pg/g
    (WSDOE 2010)
    1982 Dredged Material Containment Area = 1,700 pg/g
    (MTCA Method C--Standard, Carcinogen,
    Industrial Land Use)
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · ft = Feet
  · HARN = High Accuracy Reference Network
  · MTCA = Model Toxics Control Act
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient

Qualifiers:
  · J = Contaminant of concern was detected but the
     result is qualified.
  · JN = Contaminant of concern was analyzed for and
     tentatively identified but the associated numerical value
     is an estimated quantity

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 30.2 JN pg/g 0–0.5

MW-2

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 58.7 J pg/g 0–0.5

PSB-03

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 194 J pg/g 0–0.5

PSB-04

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 21.5 J pg/g 1.5–2

PSB-02

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 33.8 JN pg/g 1.5–2

LL-07

Analyte Result Unit Depth (ft)
43.7 J pg/g 1.5–2
650 J pg/g 2–4

LL-08

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 56 pg/g 1.5

DP-3

Analyte Result Unit Depth (ft)
96.3 J pg/g 0–0.5
702 J pg/g 1.5–2

PSB-06

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 209 J pg/g 0–0.5

PSB-18

Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 13.2 J pg/g 0–0.5

LL-SB2

Analyte Result Unit Depth (ft)
135 J pg/g 0–1
16.1 J pg/g 1–2

PSB-19

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
132 J pg/g 0–0.5
38.4 J pg/g 1.5–2
41.7 J pg/g 2–4
87.4 J pg/g 4–7
81.3 J pg/g 7–9
31.1 J pg/g 12- 14

PSB-14

Dioxin/Furan TEQ

Analyte Result Unit Depth (ft)
205 J pg/g 0–0.5
13.2 J pg/g 1–2
16.6 J pg/g 2–4
33.3 J pg/g 4–6
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Analyte Result Unit Depth (ft)
Dioxin/Furan TEQ 5.59 J pg/g 0–0.5
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52.4 J pg/g 2 - 4
328 J pg/g 4 - 6
134 J pg/g 13 - 15
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Result Depth (ft. bgs)

Dioxin/Furan

Analyte Unit
Dioxin/Furan 15.2 J pg/g 1.5 – 2
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Result Depth (ft. bgs)
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Figure 7.4
Histogram for Dioxin/Furan Concentrations

in Soil at Lora Lake Apartments Parcel
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Notes:
CUL = Cleanup level
MTCA = Model Toxics Control Act
pg/g = Picograms per gram
TEQ = Toxic equivalency quotient
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Figure 7.5
Histograms for cPAH and PCP Concentrations

in Soil at Lora Lake Apartments Parcel
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Notes:
cPAH = Carcinogenic polycyclic aromatic hydrocarbon
CUL = Cleanup level
μg/kg = Micrograms per kilogram
MTCA = Model Toxics Control Act
PCP = Pentachlorophenol
TEQ = Toxic equivalency quotient
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Figure 7.6
Histogram for Lead Concentrations in
Soil at Lora Lake Apartments Parcel
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Figure 7.7
Histograms for Gasoline Range TPH and Heavy Oil Range TPH

Concentrations in Soil at Lora Lake Apartments Parcel
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Notes:
CUL = Cleanup level
mg/kg = Milligrams per kilogram
MTCA = Model Toxics Control Act
TPH = Total petroleum hydrocarbons
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Figure 7.10
Lora Lake Apartments Parcel and Lora Lake Parcel

Dioxin/Furan Soil Interval Histograms
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1 There is a total of 44 samples from 

0 to 0.5 foot bgs.
2 There is a total of 43 samples from 

1.5 to 2 feet bgs.
3 There is a total of 25 samples from 

2 to 4 feet bgs.
4. There is a total of 28 samples from 

deeper than 4 feet bgs.
· The dioxin/furan TEQ concentra-

tions are based on non-detected 
values equal to one-half the 
detection limit.

· The hatched pattern shows the 
number of samples in the Central 
and Eastern Source Areas that 
exceed 30 pg/g for the dioxin/furan 
TEQ.

Abbreviations:
bgs = Below ground surface
pg/g = Picograms per gram
TEQ = Toxic equivalency quotient

Hatching Indicates the Number of 
Samples in the Central and 
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Figure 10.1
Lora Lake Apartments Parcel

Cleanup Areas
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Burien, Washington
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Notes:
  · Cleanup Area A encompasses areas with a maximum
    dioxin/furan TEQ concentration greater than
    1,000 pg/g at any depth.
  · Cleanup Area B encompasses areas with a maximum
    dioxin/furan TEQ concentration greater than 100 pg/g,
    but less than 1,000 pg/g at any depth.
  · Cleanup Area C encompasses areas with a maximum
    dioxin/furan TEQ concentration greater than 11 pg/g,
    but less than 100 pg/g at any depth.
  · Locations of fences were digitized based on aerial
    image cited below and Google Earth Street View.
  · Aerial image provided by Port of Seattle and dated
    March 20, 2011.
  · Tax parcel boundaries based on King County tax
    parcel data.
  · Coordinate grid presented in NAD 1983 HARN State
    Plane Coordinate System, Washington North Zone, in
    units of survey feet.
    Map Projection = Lambert Conformal Conic.
Abbreviations:
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic Equivalent

 



Figure 12.1
Alternative 2 Ex cavation Ex tent
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Lora Lake Apartments Site
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    B - S tandard, Non-carcinogen).  Concentrations
    that ex ceed this cleanup level are indicated in Bold.
  · Ex cavation ex tents are conceptual. Final ex tents will
    be determ ined during design.
  · Tax  parcel boundaries based on King County tax
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  · Aerial im age provided by Port of S eattle and dated
    March 20, 2011.
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    Map Projection = Lam bert Conform al Conic.
Abbreviations:
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Figure 12.2 
Excavation Volume by  

Soil Concentration 
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Notes:
1 The 100 pg/g and 1,000 pg/g remedial action levels used for Alternatives 2, 3, and 4 were selected by picking 

points on the curve where the majority of contaminant mass would be excavated, without the volume being 
disproportionately high. 

2 The dioxin/furan mass concentration points shown are the average concentrations for a contaminant area at a 
particular depth. For example, the concentrations were averaged in the Central Source Area in the 0.5 to 
2 feet bgs depth interval (1,810 pg/g and 21,200 pg/g) to get an average concentration of 11,500 pg/g. 



Figure 12.3
Alternative 3 Ex cavation Ex tent
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Notes:
1. Diox in/furan cleanup level for the Lora Lake
    Apartm ents Parcel = 13 pg/g (MTCA Method
    B - S tandard, Non-carcinogen).  Concentrations
     that ex ceed this cleanup level are indicated in Bold.
  · Ex cavation ex tents are conceptual. Final ex tents will
    be determ ined during design.
  · Tax  parcel boundaries based on King County tax
     parcel data.
  · Locations of fences were digitized based on aerial
     im age cited below and Google Earth S treet V iew.
  · Aerial im age provided by Port of S eattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HAR N S tate
    Plane Coordinate S ystem , W ashington North Z one,
     in units of survey feet.
    Map Projection = Lam bert Conform al Conic.
Abbreviations:
  · cPAH = Carcinogenic polycyclic arom atic hydrocarbon
  · HAR N = High Accuracy R eference Network
  · MTCA = Model Tox ics Control Act
  · NAD = North Am erican Datum
  · PCP = Pentachlorophenol
  · pg/g = Picogram s per gram
  · TEQ = Tox ic equivalent
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J  = Contam inant of concern was detected but the
     result is qualified
  · J N = Contam inant of concern was analyzed for and
     tentatively identified but the associated num erical
     value is an estim ated quantity
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    and ex cludes the construction of residences and
    public gathering places such as shopping centers,
    offices or hospitals (FAA 2008).
 3. The X OFA m ust be kept clear of objects including
     structures, equipm ent, and terrain, ex cept for those
     objects necessary for air navigation or aircraft ground-
     m aneuvering purposes. (FAA 2008). 
 4. The location of the S TIA 3rd R unway Approach
     Lighting S ystem was digitized from  the aerial im age
     presented in this figure. This im age was provided
     by the Port of S eattle and is dated March 20, 2011.
5. Diox in/Furan cleanup level for the Lora Lake

    Apartm ents Parcel = 13 pg/g (MTCA Method
    B - S tandard, Non-carcinogen).  Concentrations
    that ex ceed this cleanup level are indicated in Bold.
  · Contam inated soil between 13 pg/g and 100 pg/g
    would be consolidated on Port-owned property to m ini-
    m ize institutional controls. Potential consolidation
    areas include the R unway Protection Z one on the
    Lora Lake Apartm ents Parcel and the Dredged
    Material Containm ent Area.
  · Ex cavation ex tents are conceptual. Final ex tents will
    be determ ined during design.
  · Tax  parcel boundaries based on King County tax
    parcel data.
  · Locations of fences were digitized based on im age
    cited in Note 4 and Google Earth S treet V iew.
  · Coordinate grid presented in NAD 1983 HAR N S tate
    Plane Coordinate S ystem , W ashington North Z one,
    in units of survey feet.
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    Map Projection = Lam bert Conform al Conic.
Abbreviations:
  · cPAH = Carcinogenic polycyclic arom atic hydrocarbon.
  · FAA = Federal Aviation Adm inistration.
  · MTCA = Model Tox ics Control Act
  · PCP = Pentachlorophenol
  · pg/g = Picogram s per gram
  · S TIA = S eattle-Tacom a International Airport
  · TEQ = Tox ic equivalency quotient
  · TPH = Total petroleum hydrocarbons
Qualifiers:
  · J  = Contam inant of concern was detected but the
    result is qualified.
  · J N = Contam inant of concern was analyzed for and
    tentatively identified but the associated num erical
    value is an estim ated quantity.
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Figure 12.5
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Notes:
1. Diox in/Furan cleanup level for the Lora Lake
    Apartm ents Parcel = 13 pg/g (MTCA Method
    B - S tandard, Non-carcinogen).  Concentrations
    that ex ceed this cleanup level are indicated in Bold.
  · Ex cavation ex tents are conceptual. Final ex tents will
    be determ ined during design.
  · Tax  parcel boundaries based on King County tax
    parcel data.
  · Locations of fences were digitized based on aerial
     im age cited below and Google Earth S treet V iew.
  · Aerial im age provided by Port of S eattle and dated
    March 20, 2011.
  · Coordinate grid presented in NAD 1983 HAR N S tate
    Plane Coordinate S ystem , W ashington North Z one,
    in units of survey feet.
    Map Projection = Lam bert Conform al Conic.
Abbreviaions:
  · cPAH = Carcinogenic polycyclic arom atic hydrocarbon
  · HAR N = High Accuracy R eference Network
  · MTCA = Model Tox ics Control Act
  · NAD = North Am erican Datum
  · PCP = Pentachlorophenol
  · pg/g = Picogram s per gram
  · TEQ = Tox ic equivalency quotient
  · TPH = Total petroleum hydrocarbons
Qualifiers: 
  · J  = Contam inant of concern was detected but the
    result is qualified.
  · J N = Contam inant of concern was analyzed for and
    tentatively identified but the associated num erical
    value is an estim ated quantity.

 



Figure 14.1
Proposed Preferred Remedial Alternative

Remedy Components

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 14.1 Proposed Preferred Remedial Alternative Components.mxd
12/11/2014

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

SR 518

DES M
OINES MEMORIAL D

RIVE

8TH
 AV

E 
SO

UT
H

L o r a
L a k e

SOUTH 150TH STREET

LORA LAKE
APARTMENTS

PARCEL

Ea
ste

rn 
So

urc
e A

rea

Central
Source
Area

Western
Source
Area

Excavation Depth
- 10 feet

Excavation Depth
- 20 feet

Excavation Depth
- 1 foot

Excavation Depth
- 4 feet

Excavation Depth
- 10 feet

Excavation Depth
- 1 foot

Excavation Depth
- 2 feet

Excavation Depth
- 1 foot

1,272,000 1,272,500 1,273,000

17
4,5

00

17
4,5

00

17
5,0

00

17
5,0

00

¹
0 100 200

Scale in Feet

Legend
Remedy Components

Stormwater Drainage System
Segments to be Removed
Stormwater Pipe (Main)
Stormwater Pipe (Secondary)

Stormwater Detention Tank

! ! ! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! ! Soil Capping and InstitutionalControls

Source Area

Excavation and Off-site SoilDisposal

Approximate Location of Fences

Notes:
1. Runway Protection Zones based on Port of Seattle
    data.
2. The Controlled Activity Area is the zone outside of
    and adjacent to the Extended Object Free Area
    (XOFA) in which land use is restricted by the FAA
    and excludes the construction of residences and
    public gathering places such as shopping centers,
    offices or hospitals (FAA 2008).
3. The XOFA must be kept clear of objects including
    structures, equipment, and terrain, except for those
    objects necessary for air navigation or aircraft ground-
    maneuvering purposes. (FAA 2008). 
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle
    and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of survey feet.
    Map Projection = Lambert Conformal Conic.
Abbreviations:
  · FAA = Federal Aviation Administration
  · HARN = High Accuracy Reference Network
  · NAD = North American Datum

Tax Parcels

Stormwater Pipe (Off-site)

Cleanup Area Boundaries

Runway Protection Zones1

Extended Object Free Area3

Controlled Activity Area2

 



Figure 16.1
Lora Lake Parcel

Cleanup Areas

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 16.1 Lora Lake Parcel Cleanup Areas.mxd
9/2/2014

LORA LAKE APARTMENTS
PARCEL

DES
 M

OIN
ES

 M
EM

ORIA
L D

RIV
E

L o r a
L a k e

LORA LAKE
PARCEL

PORT OF
SEATTLE

PROPERTY

LL
 P

ar
ce

l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL
 P

ar
ce

l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL Parcel Sediment
Cleanup Area

1,272,500 1,273,000 1,273,500

17
4,

00
0

17
4,

00
0

17
4,

50
0

17
4,

50
0

¹
0 100 200

Scale in Feet

300

Legend

LL Parcel Shallow Soil Cleanup Area

LL Sediment Cleanup Area

Undefined Extent of Contamination

Extent of Contamination

Approximate Location of Fences

Tax Parcels
Notes:
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle
    and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · HARN = High Accuracy Reference Network
  · LL = Lora Lake
  · NAD = North American Datum



Figure 18.1
Alternative 2 Remedy Components

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 18.1 Alternative 2 Remedy Components.mxd
9/2/2014

! !

! ! !

! ! ! ! !

! ! ! ! ! ! !

! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! !

! ! ! ! ! !

! ! !

!

! !

! ! ! !

! ! ! ! ! !

! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! ! !

! ! ! ! ! ! ! !

! ! ! ! !

!(

!(

!(

!(

!(

!(

LORA LAKE
PARCEL

LORA LAKE APARTMENTS
PARCEL

Sediment Sand
Cap Thickness 
2 feet

Trucks Enter Site with Sand Cap Material;
Approximately 8,900 Cubic Yards

DES 
M

OIN
ES

 M
EMORIA

L D
RIV

E

L o r a
L a k e

PORT OF
SEATTLE

PROPERTY
LL

 P
ar

ce
l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL
 P

ar
ce

l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL Parcel Sediment
Cleanup Area

Approximate Extent of Construction
Access Road and Equipment
Staging Area

Excavation Depth
2 feet

Excavation Depth
0.5 feet

LL-SB1
1.95 J

LL-SB2
13.2 J

LL-SB3
5.2 J

LL-SB4
5.59 J

LL-SB5
22.7 J

LL-SB6
40.4 J

1,272,500 1,273,000 1,273,500

17
4,

00
0

17
4,

00
0

17
4,

50
0

17
4,

50
0

¹
0 100 200

Scale in Feet

300

Legend
Max Dioxin/Furan1 TEQ Concentration
at Any Depth in Soil in pg/g

!( 0–5.2

!( > 5.2

Approximate Alternative 2 Proposed 
Sediment Capping and Institutional 
Controls

Approximate Alternative 2 Proposed 
Excavationand Off-site Disposal to 
Support Capping

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! !

! ! ! ! ! ! Approximate Alternative 2 Proposed 
Soil Capping and Institutional Controls

Approximate Undefined Extent of 
Contamination

Approximate Extent of Contamination

Approximate Extent of Construction
Access Road and Equipment Staging
Area

Tax Parcels

Approximate Location of Fences
Notes:
1. Dioxin/Furan cleanup level for the Lora Lake

Apartments Parcel = 5.2 pg/g (Wasington State
Background Concentration). Concentrations that
exceed this cleanup level are indicated in Bold.

· Tax parcel boundaries based on King County
tax parcel data.

· Locations of fences were digitized based on
aerial image cited below and Google Earth
Street View.

· Aerial image provided by Port of Seattle
and dated March 20, 2011.

· Coordinate grid presented in NAD 1983 HARN
State Plane Coordinate System, Washington
North Zone, in units of Survey Feet.
Map Projection =  Lambert Conformal Conic.

Abbreviations:
· HARN = High Accuracy Reference Network
· LL = Lora Lake
· NAD = North American Datum
· pg/g = Picograms per gram
· TEQ = Toxic equivalency quotient



Figure 18.2
Alternative 3 Remedy Components

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 18.2 Alternative 3 Remedy Components.mxd
9/2/2014

!(

!(

!(

!(

!(

!(

LORA LAKE APARTMENTS
PARCEL

Trucks Enter Site with Fill Material;
 Approximately 38,500 Cubic Yards

Fine Grading and Hydroseeding of
New Wetland Following Filling

LL Parcel Sediment
Cleanup Area

DES 
M

OIN
ES

 M
EMORIA

L D
RIV

E

L o r a
L a k e

LORA LAKE
PARCEL

PORT OF
SEATTLE

PROPERTY
LL

 P
ar

ce
l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL
 P

ar
ce

l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

Approximate Extent of Construction
Access Road and Equipment
Staging Area

Excavation Depth
2 feet

Excavation Depth
0.5 feet

Excavation Depth
2 feet

Excavation Depth
4 feet

Open Water Filling to 
Rehabilitate the Wetland

LL-SB1
1.95 J

LL-SB2
13.2 J

LL-SB3
5.2 J

LL-SB4
5.59 J

LL-SB5
22.7 J

LL-SB6
40.4 J

1,272,500 1,273,000 1,273,500

17
4,

00
0

17
4,

00
0

17
4,

50
0

17
4,

50
0

¹
0 100 200

Scale in Feet

300

Legend
Max Dioxin/Furan1 TEQ Concentration
at Any Depth in Soil in pg/g

!( 0–5.2

!( > 5.2

Alternative 3 Proposed Lake
Filling Extent

Approximate Alternative 3 Proposed 
Excavation Extent

Approximate Undefined Extent of 
Contamination

Approximate Extent of Contamination

Approximate Extent of Construction
Access Road and Equipment Staging
Area

Tax Parcels

Approximate Location of Fences
Notes:
1. Dioxin/Furan cleanup level for the Lora Lake
    Apartments Parcel = 5.2 pg/g (Wasington State 
    Background Concentration). Concentrations that 
    exceed this cleanup level are indicated in Bold.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle
    and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · HARN = High Accuracy Reference Network
  · LL = Lora Lake
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient



Figure 18.3
Alternative 4 Remedy Components

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 18.3 Alternative 4 Remedy Components.mxd
9/2/2014

!(

!(

!(

!(

!(

!(

1982 DREDGED MATERIAL
CONTAINMENT AREA

(Dredged Material
Dewatering and 

Management Area)

LORA LAKE APARTMENTS
PARCEL

Trucks Enter Site with Sand Cap Material;
 Approximately 8,900 Cubic Yards

Trucks Leave Site with Dredge Spoils;
Approximately 14,000 Cubic Yards

Post Dredge Sediment 
Sand Cap Thickness 
2 Feet

Approximate Location of 
Hydraulic Dredge Spoils and 
Return Water Conveyance

DES
 M

OIN
ES

 M
EM

ORIA
L D

RIV
E

L o r a
L a k e

LORA LAKE
PARCEL

PORT OF
SEATTLE

PROPERTY

LL
 P

ar
ce

l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL Parcel Sediment
Cleanup Area

LL
 P

ar
ce

l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a Approximate Extent of Construction
Access Road and Equipment
Staging Area

Excavation Depth
2 feet

Excavation Depth
0.5 feet

Excavation Depth
2 feet

Excavation Depth
4 feet

Dredge Depth
3 feet

LL-SB1
1.95 J

LL-SB2
13.2 J

LL-SB3
5.2 J

LL-SB4
5.59 J

LL-SB5
22.7 J

LL-SB6
40.4 J

1,272,500 1,273,000 1,273,500

17
4,

00
0

17
4,

00
0

17
4,

50
0

17
4,

50
0

¹
0 100 200

Scale in Feet

300

Legend
Max Dioxin/Furan1 TEQ Concentration
at Any Depth in Soil in pg/g

!( 0–5.2

!( > 5.2

Approximate Alternative 4 Proposed
Excavation Extent

Approximate Alternative 4 Proposed
Dredging and Sediment Capping Extent

Approximate Undefined Extent of
Contamination

Approximate Extent of Contamination

Approximate Location of 
Hydraulic Dredge Spoils 
and Return Water Conveyance

Approximate Extent of Construction
Access Road and Equipment Staging
Area

Approximate Extent of 1982 Dredged
Material Containment Area

Tax Parcels

Approximate Location of Fences
Notes:
1. Dioxin/Furan cleanup level for the Lora Lake
    Apartments Parcel = 5.2 pg/g (Wasington State 
    Background Concentration). Concentrations that 
    exceed this cleanup level are indicated in Bold.
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle
    and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · HARN = High Accuracy Reference Network
  · LL = Lora Lake
  · NAD = North American Datum
  · pg/g = Picograms per gram
  · TEQ = Toxic equivalency quotient



Figure 20.1
Proposed Preferred Remedial

Alternative Remedy Components

Remedial Investigation/Feasibility Study
Port of Seattle

Lora Lake Apartments Site
Burien, Washington

I:\GIS\Projects\POS_LLA\MXD\T6030\Figure 20.1 Proposed Preferred Remedial Alternative Components.mxd
9/2/2014

LORA LAKE APARTMENTS
PARCEL

Approximate Extent of Construction 
Access Road and Equipment 
Staging Area

Trucks Enter Site with Fill Material;
 Approximately 38,500 Cubic Yards

Fine Grading and Hydroseeding of
New Wetland Following Filling

DES
 M

OIN
ES

 M
EM

ORIA
L D

RIV
E

L o r a
L a k e

LORA LAKE
PARCEL

PORT OF
SEATTLE

PROPERTY
LL

 P
ar

ce
l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL
 P

ar
ce

l

Sh
all

ow
 S

oil

Clea
nu

p A
re

a

LL Parcel Sediment
Cleanup Area

Excavation Depth
2 feet

Excavation Depth
0.5 feet

Excavation Depth
2 feet

Excavation Depth
4 feet

Open Water Filling 
to Rehabilitate the
Wetland

1,272,500 1,273,000 1,273,500

17
4,

00
0

17
4,

00
0

17
4,

50
0

17
4,

50
0

¹
0 100 200

Scale in Feet

Notes:
  · Tax parcel boundaries based on King County
     tax parcel data.
  · Locations of fences were digitized based on
    aerial image cited below and Google Earth
    Street View.
  · Aerial image provided by Port of Seattle
    and dated March 20, 2011.
  · Coordinate grid presented in NAD 1983 HARN
    State Plane Coordinate System, Washington
    North Zone, in units of Survey Feet.
    Map Projection =  Lambert Conformal Conic.

Abbreviations:
  · HARN = High Accuracy Reference Network
  · LL = Lora Lake
  · NAD = North American Datum

Legend
Remedy Components

Approximate Undefined Extent of
Contamination

Approximate Extent of Contamination

Approximate Extent of Construction
Access Road and Equipment Staging
Area

Tax Parcels

Approximate Location of Fences

Open Water Filling to Rehabilitate
the Wetland - Approximate Extent
and Institutional Controls

Excavation and Off-site Soil
Disposal


	Port of Seattle Lora Lake Apartment Site Remedial Investigation/Feasibility Study 
	Figures
	Figure 1.1 Vicinity Map
	Figure 2.1 Site Map
	Figure 2.2 Miller Creek Watershed Map
	Figure 2.3 Historical Site Uses and Operations
	Figure 2.4 Lora Lake Apartments Layout
	Figure 2.5 FAA Runway Protection and Approach Transition Zones
	Figure 2.6a Geologic Map of the Des Moines7.5' Quadrangle, Washington
	Figure 2.6b Des Moines 7.5' Quadrangle Geology Map Legend
	Figure 2.7 All Site Soil Boring andMonitoring We ll Loc ations
	Figure 2.8 Site Topography
	Figure 2.9 Locations of Geologic Cross Sections
	Figure 2.10 Hydrogeologic Cross Section A-A'
	Figure 2.11 Geologic Cross Section B-B'
	Figure 2.12 Geologic Cross Section C-C'
	Figure 2.13 Groundwater and Surface Water Hydrographs
	Figure 2.14 Groundwater Potentiometric Surface Map—Dry Season
	Figure 2.15 Groundwater Potentiometric Surface Map—Wet Season
	Figure 2.16 Lora Lake and Miller Creek Features
	Figure 3.1 Historical Investigation Locations and Operations Areas
	Figure 3.2 Stormwater Interim Action Sampling Locations
	Figure 3.3 Stormwater Drainage System Upgradient Area
	Figure 3.4 2010–2011 RI Lora Lake Apartments Parcel Soil Sampling Locations
	Figure 3.5 2010–2011 RI Lora Lake Parcel Sampling Locations
	Figure 3.6 Bathymetric Contours of Lora Lake
	Fig ure 3.7 1982 Dredged Material Containment Area Test Pit and Monitoring Well Locations
	Figure 4.1 Maximum Arsenic Concentrations Detected in Soil
	Figure 4.2 Maximum Lead Concentrations Detected in Soil
	Figure 4.3 Maximum Gasoline Range TPH Concentrations Detected in Soil
	Figure 4.4 Maximum Diesel Range TPH Concentrations Detected in Soil
	Figure 4.5 Maximum Heavy Oil Range TPH Concentrations Detected in Soil
	Figure 4.6 Maximum Carcinogenic Polycyclic Aromatic Hydrocarbon Concentrations Detected in Soil
	Figure 4.7 Maximum Pentachlorophenol Concentrations Detected in Soil
	Figure 4.8 Maximum Volatile Organic CompoundConcentrations in Soil
	Figure 4.9 Maximum Dioxin/Furan TEQ Concentrations Detected in Soil at Any Depth
	Figure 4.10 Maximum Dioxin/Furan TEQ Concentrations Detected in Soil 0 to 0.5 foot bgs
	Figure 4.11 Maximum Dioxin/Furan TEQ Concentrations Detected in Soil 0.5 to 2 feet bgs
	Figure 4.12 Maximum Dioxin/Furan TEQ Concentrations Detected in Soil 2 to 4 feet bgs
	Figure 4.13 Maximum Arsenic Concentrations Detected in Groundwater 2010–2011
	Figure 4.14 Maximum cPAH TEQ Concentrations Detected in Groundwater 2010–2011
	Figure 4.15 Maximum Pentachlorophenol Concentrations Detected in Groundwater 2010–2011
	Figure 4.16 Volatile Organic Compound Concentrationsin Groundwater 2010–2011
	Figure 4.17 Maximum Dioxin/Furan TEQ Concentrations Detected in Groundwater 2010–2011
	Figure 4.18 Detected Preliminary Contaminants of Concern Concentrations in Lora Lake and Miller Creek Surface Sediments
	Figure 4.19 Detected Preliminary Contaminants of Concern Concentrations in Lora Lake Subsurface Sediment
	Figure 4.20 Bioassay Results in Lora Lake and Miller Creek Surface Sediments
	Figure 7.1 COC Cleanup Level Exceedancesin Soil (except Dioxins/Furans)
	Figure 7.2 COC Cleanup Level Exceedances in Groundwater
	Figure 7.3 Maximum Dioxin/Furan TEQ Concentrations Detected in Soil at Any Depth
	Figure 7.4 Histogram for Dioxin/Furan Concentrationsin Soil at Lora Lake Apartments Parcel
	Figure 7.5 Histograms for cPAH and PCP Concentrations in Soil at Lora Lake Apartments Parcel
	Figure 7.6 Histogram for Lead Concentrations in Soil at Lora Lake Apartments Parcel
	Figure 7.7 Histograms for Gasoline Range TPH and Heavy Oil Range TPH Concentrations in Soil at Lora Lake Apartments Parcel
	Figure 7.8 Conceptual Cross Section B-B' Dioxin/Furan TEQs Exceeding Cleanup Level in Site Soil and Sediments
	Figure 7.9 Conceptual Cross Section C-C' Dioxin/Furan TEQs Exceeding Cleanup Level in Site Soil
	Figure 7.10 Lora Lake Apartments Parcel and Lora Lake Parcel Dioxin/Furan Soil Interval Histograms
	Figure 8.1 Lora Lake Apartments Site Conceptual Site Model
	Figure 10.1 Lora Lake Apartments Parcel Cleanup Areas
	Figure 12.1 Alternative 2 Excavation Extent
	Figure 12.2 Excavation Volume by Soil Concentration
	Figure 12.3 Alternative 3 Excavation Extent
	Figure 12.4 Alternative 4 Excavation Extent
	Figure 12.5 Alternative 5 Excavation Extent
	Figure 14.1 Proposed Preferred Remedial Alternative Remedy Components
	Figure 16.1 Lora Lake ParcelCleanup Areas
	Figure 18.1 Alternative 2 Remedy Components
	Figure 18.2 Alternative 3 Remedy Components
	Figure 18.3 Alternative 4 Remedy Components
	Figure 20.1 Proposed Preferred RemedialAlternative Remedy Components





