References
GIS Data Sources

Exhibits 3 thru 10

NRCS (Natural Resources Conservation Service, United States Department of Agriculture).
2005 Soils. Soil Survey Geographic (SSURGO) Database for King, County. May 2005.

Washington State Department of Transportation (WSDOT).
2006 —2007. 1-405 Staff; project limits.

Exhibits 11 thru 18

Washington State Department of Natural Resources (WSDNR), Geology and Earth Resources Division.
2003  Surface Geology.

WSDOT.
2006 — 2007. 1-405 Staff; project limits.

Exhibits 19 thru 26

King County Standard GIS Data Disk, extract June 2006:
1997  Coal Mine Hazards

1997  Erosion Hazards.
2003 Landslide Hazard Areas.
Puget Sound LiDAR Consortium, LiDAR,
2002  http://pugetsoundlidar. ess. washington. edu/About PSLC. htm

2006  Steep Slopes. Adapted by GeoEngineers, Inc. using the Puget Sound LiDAR Consortium
data.

WSDNR, Geology and Earth Resources Division.
2004 Liquefaction.

WSDOT.
2006 —2007. 1-405 Staff; project limits.

Exhibits 27 thru 34

King County Standard GIS Data Disk, extract:
2006  Seismic Hazard Areas. June 2006

WSDNR, Geology and Earth Resources Division.
2003  Surface Geology.

2007. Soft Ground Areas. Adapted by GeoEngineers, Inc. using the WSDNR Geology data.
WSDOT.
2006 —2007. 1-405 Staff; project limits and area of disturbed soil.

Base Data
All GIS exhibits contain one or more of the following as base layers:

Geographic Data Technology, Inc. (GDT).
2005 GDT — Dynamap Transportation. April 2005.
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King County Standard GIS Data Disk, extract June 2006:
2004 Cities with annexations.

2005 Open Water.

2006  Parks in King County. Data updated by I-405 staff to match data from cities of Renton and
Tukwila.

2005 Streams and Rivers. Data updated by [-405 staff to match fieldwork, 2002 LiDAR, and
orthorectified aerial photography.

2005  Trails in King County. Data updated by 1-405 staff to match fieldwork, 2002 LiDAR and
orthorectified aerial photography.

United States Geological Survey (USGS).
2002  Color Aerial Photography. June 2002. http://edc.usgs. gov/products/aerial/hiresortho.html

Washington State Department of Transportation (WSDOT).
2001  Aerial photography program. March 2001.

1997  Spatial Data Catalog, Railroads.

Text References

Bates L, Robert and Jackson A., Julia,
1984  “Dictionary of Geologic Terms, Third Edition.” Anchor Books, New York.

GeoEngineers Inc.
2005 “Geotechnical Baseline Report, [-405 Renton Nickel Improvement Project, Renton and
Tukwila, Washington.” October 14, 2005

Golder Associates
2005 “Soils, Geology, and Groundwater Discipline Report, I-405, Renton Nickel Improvement
Project.” October 20, 2005.

Washington State Department of Transportation (WSDOT)
2006  Geotechnical Design Manual, M 46-03. December 2006.

2006  Bridge Design Manual. November 17, 2006.

Yount, J.C., Dembroff, G.R., and Barats, G.M.
1985 Map Showing Depth to Bedrock in the Seattle 30’ by 60’ Quadrangle, Washington.
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Exhibit 3: Soil Units, Sheet 1

Soils Units
- So (Snohomish silt loam)
- Pc (Pilchuck loamy fine sand) Tu (Tukwila muck)
- Pu (Puget silty clay loam) Ur (Urban land)

Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)

[ Rh (Riverwash)

Sk (Seattle muck)

AgC (Alderwood gravelly sandy loam) BeD (Beausite gravelly sandy loam) PITS
AgD (Alderwood gravelly sandy loam) - EvC (Everett gravelly sandy loam)
- AKF (Alderwood and Kitsap soils)
- AmC (Arents, Alderwood material)
- An (Arents, Everett material)

BeC (Beausite gravelly sandy loam)

EvD (Everett gravelly sandy loam)
InC (Indianola loamy fine sand)
InD (Indianola loamy fine sand)

Ng (Newberg silty loam)
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Exhibit 4: Soil Units, Sheet 2

': Project Area
Water Body
Stream - Open Channel
Stream - Pipe

~~
+—+  Railroad ﬂ

Soils Units

- AgC (Alderwood gravelly sandy loam) - BeD (Beausite gravelly sandy loam) - PITS - So (Snohomish silt loam)
- AgD (Alderwood gravelly sandy loam) - EvC (Everett gravelly sandy loam) - Pc (Pilchuck loamy fine sand) Tu (Tukwila muck)
- AKF (Alderwood and Kitsap soils) - EvD (Everett gravelly sandy loam) - Pu (Puget silty clay loam) - Ur (Urban land)

- AmC (Arents, Alderwood material) - InC (Indianola loamy fine sand) Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)
- An (Arents, Everett material) - InD (Indianola loamy fine sand) - Rh (Riverwash)

- BeC (Beausite gravelly sandy loam) - Ng (Newberg silty loam) - Sk (Seattle muck)

Trail

Other Roads

Local Road

Freeway

Municipality

TRIP_GEO_SOILS.mxd Updated: 10-5-07

1-405, Tukwila to Renton Improvement Project (I-5 to SR 169 — Phase 2)

Geology and Soils Technical Memorandum
July 2007

Page 23



Exhibit 5: Soil Units, Sheet 3

Soils Units
- AgC (Alderwood gravelly sandy loam) - BeD (Beausite gravelly sandy loam) PITS - So (Snohomish silt loam)
AgD (Alderwood gravelly sandy loam) - EvC (Everett gravelly sandy loam) - Pc (Pilchuck loamy fine sand) Tu (Tukwila muck)
EvD (Everett gravelly sandy loam) - Pu (Puget silty clay loam) Ur (Urban land)

- AKF (Alderwood and Kitsap soils)
- AmC (Arents, Alderwood material)
- An (Arents, Everett material)

BeC (Beausite gravelly sandy loam)

InC (Indianola loamy fine sand) Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)

InD (Indianola loamy fine sand) - Rh (Riverwash)

Ng (Newberg silty loam) Sk (Seattle muck)

4‘_’_'“

~ ms eavipul

dale—Angswﬁ “

~ Oakes

‘: Project Area N~ Trail
N
Water Body —— Other Roads %
W- E
Stream - Open Channel —— Local Road !
Stream - Pipe —— Freeway
257 TR 0 250 500
-—— Railroad tyr?  Municipality ———
Feet

TRIP_GEO_SOILS.mxd Updated: 10-5-07
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Exhibit 6: Soil Units, Sheet 4

Soils Units
- AgC (Alderwood gravelly sandy loam) - BeD (Beausite gravelly sandy loam) - PITS
|| AgD (Alderwood gravelly sandy loam)
I AKF (Alderwood and Kitsap soils)
I AC (Arents, Alderwood material)
- An (Arents, Everett material)

- BeC (Beausite gravelly sandy loam)

I EvC (Everett gravelly sandy loam)

EvD (Everett gravelly sandy loam)
- InC (Indianola loamy fine sand)
- InD (Indianola loamy fine sand)
- Ng (Newberg silty loam)

B — - -

-

Southern
Project

‘: Project Area N~ Trail
Water Body ~— Other Roads
Stream - Open Channel ~—  Local Road
Stream - Pipe —— Freeway
+—+  Railroad ﬂ Municipality

- So (Snohomish silt loam)
I Tu (Tukwila muck)
- Pu (Puget silty clay loam) - Ur (Urban land)

Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)
[ Rrh (Riverwash)
- Sk (Seattle muck)

Pilchuck loamy fine sand)

(
(

TRIP_GEO_SOILS.mxd Updated: 10-5-07
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Exhibit 7: Soil Units, Sheet 5

Soils Units

- AgC (Alderwood gravelly sandy loam) - BeD (Beausite gravelly sandy loam) - PITS - So (Snohomish silt loam)
- AgD (Alderwood gravelly sandy loam) - EvC (Everett gravelly sandy loam) - Pc (Pilchuck loamy fine sand) Tu (Tukwila muck)
- AKF (Alderwood and Kitsap soils) EvD (Everett gravelly sandy loam) - Pu (Puget silty clay loam) - Ur (Urban land)

- AmC (Arents, Alderwood material) - InC (Indianola loamy fine sand) Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)
- An (Arents, Everett material) - InD (Indianola loamy fine sand) - Rh (Riverwash)

- BeC (Beausite gravelly sandy loam) - Ng (Newberg silty loam) - Sk (Seattle muck)

MP 2541

': Project Area N~ Trail
Water Body —— Other Roads
Stream - Open Channel —— Local Road
Stream - Pipe —— Freeway
+— Railroad ﬂ Municipality
TRIP_GEO_SOILS.mxd Updated: 10-5-07
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Exhibit 8: Soil Units, Sheet 6

Soils Units
- AgC (Alderwood gravelly sandy loam) - BeD (Beausite gravelly sandy loam)
AgD (Alderwood gravelly sandy loam) - EvC (Everett gravelly sandy loam)
- AKF (Alderwood and Kitsap soils) EvD (Everett gravelly sandy loam)
- AmC (Arents, Alderwood material)
- An (Arents, Everett material)

BeC (Beausite gravelly sandy loam)

PITS

InC (Indianola loamy fine sand)
InD (Indianola loamy fine sand)

Ng (Newberg silty loam)

- Pc (Pilchuck loamy fine sand)
- Pu (Puget silty clay loam)
Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)

[ Rh (Riverwash)

Sk (Seattle muck)

- So (Snohomish silt loam)
Tu (Tukwila muck)
Ur (Urban land)
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Exhibit 9: Soil Units, Sheet 7

Soils Units

‘: Project Area
Water Body
Stream - Open Channel
Stream - Pipe

a0

+—+  Railroad

- AgC (Alderwood gravelly sandy loam) - BeD (Beausite gravelly sandy loam) - PITS - So (Snohomish silt loam)
- AgD (Alderwood gravelly sandy loam) - EvC (Everett gravelly sandy loam) - Pc (Pilchuck loamy fine sand) Tu (Tukwila muck)
- AKF (Alderwood and Kitsap soils) - EvD (Everett gravelly sandy loam) - Pu (Puget silty clay loam) - Ur (Urban land)

- AmC (Arents, Alderwood material) - InC (Indianola loamy fine sand) Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)
- An (Arents, Everett material) - InD (Indianola loamy fine sand) - Rh (Riverwash)

- BeC (Beausite gravelly sandy loam) - Ng (Newberg silty loam)

Trail

Other Roads
Local Road
Freeway

Municipality

TRIP_GEO_SOILS.mxd Updated: 10-5-07

- Sk (Seattle muck)
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Exhibit 10: Soil Units, Sheet 8

Soils Units
- AgC (Alderwood gravelly sandy loam) - BeD (Beausite gravelly sandy loam) PITS - So (Snohomish silt loam)
AgD (Alderwood gravelly sandy loam) - EvC (Everett gravelly sandy loam) - Pc (Pilchuck loamy fine sand) Tu (Tukwila muck)
- AKF (Alderwood and Kitsap soils) EvD (Everett gravelly sandy loam) - Pu (Puget silty clay loam) Ur (Urban land)
- AmC (Arents, Alderwood material) InC (Indianola loamy fine sand) Py (Puyallup fine sandy loam) - Wo (Woodinville silt loam)
- An (Arents, Everett material) InD (Indianola loamy fine sand) - Rh (Riverwash)
BeC (Beausite gravelly sandy loam) Ng (Newberg silty loam) Sk (Seattle muck)

Project '

~ (Northern 7
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W E
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o 0 250 500
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Feet
TRIP_GEO_SOILS.mxd Updated: 10-5-07
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Exhibit 11: Surface Geologic Units, Sheet 1

Surficial Geologic Units

Ec(2r) (Renton Formation)

- Evc(t) (Tukwila Formation)
- Oian (intrusive andesite)

Qgt

': Project Area
Water Body
Stream - Open Channel
Stream - Pipe

i

Railroad

Western
Project
Limit
518
47///
Qgo

Qa (alluvium)

Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age)

- Qgo (continental glacial outwash, Fraser-age)

- Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)

[ agtin
- Qls (mass-wasting deposits, mostly landslides)

Qp (peat deposits)
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TRIP_GEO_GEOLOGY.mxd Updated: 10-5-07
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Exhibit 12: Surface Geologic Units, Sheet 2

Surficial Geologic Units
Ec(2r) (Renton Formation) Qa (alluvium) Qgt (till)
Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age) QlIs (mass-wasting deposits, mostly landslides)
Evc(t) (Tukwila Formation) Qgo (continental glacial outwash, Fraser-age) Qp (peat deposits)
Oian (intrusive andesite) Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)
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Exhibit 13: Surface Geologic Units, Sheet 3

Surficial Geologic Units

Ec(2r) (Renton Formation) Qa (alluvium)

Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age)
Qgo (continental glacial outwash, Fraser-age)

Evc(t) (Tukwila Formation)
Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)

Oian (intrusive andesite)

Qgt (till)
QlIs (mass-wasting deposits, mostly landslides)

Qp (peat deposits)

Evc(t)

Oakesda|e Ave sw
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Exhibit 14: Surface Geologic Units, Sheet 4

Surficial Geologic Units

Ec(2r) (Renton Formation)

- Evc(t) (Tukwila Formation)
- Oian (intrusive andesite)

Southern
Project
Limit

f : Project Area
Water Body
Stream - Open Channel
Stream - Pipe

+—+  Railroad

Qa (alluvium)

Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age)

- Qgo (continental glacial outwash, Fraser-age)

- Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)

o Trail
—— Other Roads
—— Local Road

—— Freeway
£33 Municipality

TRIP_GEO_GEOLOGY.mxd Updated: 10-5-07

[ agtin

- Qls (mass-wasting deposits, mostly landslides)

- Qp (peat deposits)
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Exhibit 15: Surface Geologic Units, Sheet 5

Surficial Geologic Units

Ec(2r) (Renton Formation)

- Qa (alluvium)

- Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age)

[ Eve(t) (Tukwila Formation)
- Oian (intrusive andesite)

-
J

Project Area

Water Body

Stream - Open Channel
Stream - Pipe

i

Railroad

- Qgo (continental glacial outwash, Fraser-age)
- Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)

Trail
Other Roads
Local Road

Freeway

-l I

Municipality

TRIP_GEO_GEOLOGY.mxd Updated: 10-5-07
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- Qls (mass-wasting deposits, mostly landslides)

- Qp (peat deposits)
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Exhibit 16: Surface Geologic Units, Sheet 6

Surficial Geologic Units
Ec(2r) (Renton Formation) Qa (alluvium) Qgt (till)
Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age) QlIs (mass-wasting deposits, mostly landslides)
Evc(t) (Tukwila Formation) Qgo (continental glacial outwash, Fraser-age) Qp (peat deposits)
Oian (intrusive andesite) Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)
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Exhibit 17: Surface Geologic Units, Sheet 7

Surficial Geologic Units

Ec(2r) (Renton Formation) Qa (alluvium) - Qgt (till)
Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age) - QlIs (mass-wasting deposits, mostly landslides)
- Evc(t) (Tukwila Formation) - Qgo (continental glacial outwash, Fraser-age) Qp (peat deposits)

- Oian (intrusive andesite) - Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)

f : Project Area N~ Trail
Water Body ~— Other Roads
Stream - Open Channel —— Local Road
Stream - Pipe —— Freeway
0
+— Railroad ﬂ Municipality
TRIP_GEO_GEOLOGY.mxd Updated: 10-5-07
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Exhibit 18: Surface Geologic Units, Sheet 8

Surficial Geologic Units

Ec(2r) (Renton Formation) Qa (alluvium) - Qgt (till)

Ec(2t) (Tiger Mountain Formation) - Qgl (glaciolacustrine deposits, Fraser-age) - Qls (mass-wasting deposits, mostly landslides)
- Evc(t) (Tukwila Formation) - Qgo (continental glacial outwash, Fraser-age) Qp (peat deposits)

Oian (intrusive andesite) - Qgpc (continental glacial drift, pre-Fraser, and nonglacial deposits)
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Exhibit 19: Geologic Hazard Areas, Sheet 1
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Exhibit 20: Geologic Hazard Areas, Sheet 2
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Exhibit 21: Geologic Hazard Areas, Sheet 3

l'_\ Project Area Water Body
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Exhibit 22: Geologic Hazard Areas, Sheet 4
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