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Skagit County, Washington

LEGEND

FIG. 2

1. Historical explorations provided by General Design Memorandum 
    Levee Improvements Vol. 2 of 2 July 1979; Preliminary Geotechnical 
    Evaluation City of Burlington and Dike District 12 Levee Certification;  
    and Geotechnical Investigation and Levee Analysis City of Burlington and 
    Dike District 12 Levee Certification.
2. Pump station, levee relief well, levee centerline and gravity drain features 
    provided by GIS from the USACE Seattle District.
3. Geology from the Washington State Department of Natural Resources, GIS data Surface Geology, 
    available: http://www.dnr.wa.gov/ResearchScience/Topics/GeosciencesData/Pages/gis_data.aspx, 
    accessed 2009.
4. In Figure 4, geologic units are displayed within a 3,500 ft buffer of the Skagit 
    River and the surrounding levees.
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GEOLOGIC UNITS
( Figure 4)

( Figures 3 and 4)
HISTORICAL EXPLORATIONS & PROJECT FEATURES

NOTES

Qga - advance continental glacial outwash, Fraser-age
mostly Vashon Stade in western WA; unnamed in eastern WA
Qgas - advance continental glacial outwash, sand, Fraser-age
mostly Vashon Stade in western WA; unnamed in eastern WA

Qgd - continental glacial drift, Fraser-age

Qgdm(e) - glaciomarine drift, Fraser-age
Everson Glaciomarine Drift

Qgo - continental glacial outwash, Fraser-age
mostly Vashon Stade in western WA; unnamed in eastern WA
Qgo(e) - continental glacial outwash, Fraser-age
Everson Interstade, outwash deposits of

Qgom(e) - continental glacial outwash, marine, Fraser-age
Everson Glaciomarine Drift, outwash, marine

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

Qgt - continental glacial till, Fraser-age
mostly Vashon Stade in western WA; unnamed in eastern WA

Qls - mass-wasting deposits, mostly landslides

Qoa - alluvium, older

Qoa(s) - alluvium, older, sand facies

Qp - peat deposits

Qta - talus deposits

Qvl(k) - lahars, Kennedy Creek assemblage

wtr - water

Qf - artificial fill, including modified land

Qaf - alluvial fan deposits

Qad - alpine glacial drift, Fraser-age

Qa(s) - alluvium, sand

Qa(c) - alluvium, clay and silt

Qa - alluvium

Qc(o) - continental sedimentary deposits or rocks
Olympia-age nonglacial sediments

Oigd(md) - granodiorite

OEn(b) - nearshore sedimentary rocks

OEc(b) - continental sedimentary deposits or rocks

Evr - rhyolite flows

Ec(c) - continental sedimentary deposits 
or rocks, Chuckanut Formation

Ec(cb) - continental sedimentary deposits 
or rocks, Bellingham Bay Member 

Ec(b) - continental sedimentary deposits 
or rocks, Barlow Pass Volcanics

TRPMu(n) - ultrabasic rocks
Napeequa unit, Chelan Mountains terrane
TRhm(cc) - heterogeneous metamorphic rocks
Cas. Riv. unit, Chelan Mtns. terr., Cas. Riv. Schist
TRiq(m) - quartz diorite
Marblemount Meta-Quartz Diorite, Chelan Mts. terrane

MZu(h) - ultrabasic rocks
MZPZms(r) - metasedimentary rocks
MZPZigb - gabbro

Kog(c - orthogneiss

Jsh(s) - schist, low grade, 
Shuksan Greenschist

Jph(d) - phyllite, low grade,Darrington Phyllite

TRPMhmc(n) - heterogeneous metamorphic rocks, chert 
bearing Napeequa unit, Chelan Mtns. terr., Napeequa Schist

TKog(s) - orthogneiss, Skagit Gneiss

pDi(y) - intrusive rocks, undivided
Yellow Aster Complex of Misch (1966)

PMDmv(c) - metavolcanic rocks

PMDms(c) - metasedimentary rocks

PMDmb(c) - marble

Golder Associates (CPT, 2009)""

Golder Associates (2009)!<

Landau Associates (2003)!A

USACE (1979)&< Gravity Drain

Historical Dike Failures

Levee

City Boundary

Piezometer/Monitoring Well_̂
Levee Relief Well#*

Pump Station!.

!( Shannon and Wilson (2000)
XXX

!(

Repairs
Factor of Safety is less than 1.4 
for existing levee static slope 
stability (Golder Associates, 2009) Repair Zones

County Boundary
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