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Scope and Mission 
The Seattle-Area Geologic Mapping Project, begun in 1998 and originally scoped to produce 
detailed digital surficial and subsurface geologic maps of Seattle, has now become the Pacific 
Northwest Center for Geologic Mapping Studies (“GeoMapNW”), a grant-funded, collaborative 
research center hosted by the Earth and Space Sciences Department at the University of 
Washington.  The mission of the Center is to provide geologic data and expertise, to conduct 
geologic mapping and research, and to support the geologic research efforts of others throughout 
the Pacific Northwest and beyond.  
 
Current Research 
 Chronology and stratigraphy of Quaternary 

deposits in the Puget Lowland 
 Quaternary deformation in the Puget Lowland 
 Geomorphological studies of landform 

development and landscape evolution 
 Little Ice Age studies and lichenometry in the 

Pacific Northwest  
 

Center Services 
Geologic Maps—Current mapping areas include a 
broad swath of the central Puget Lowland, primarily 
at scales from 1:12,000–1:24,000 (map at right). 
Visit the website for current versions of published, 
in-press, and unpublished geologic mapping for 
viewing, downloading, or printing. 
Geodatabase—The Center is actively compiling a database of subsurface geologic information, 
acquired from public and private sources throughout the region, that currently includes more than 
67,000 logs of individual test pits, borings, and water wells.  The current region is outlined in red 
above.  The database is GIS-linked and accessible via the Internet; the original log copies can be 
viewed and copied at the Center office (contact wisher@u.washington.edu for appointments M-Th, 
9AM-3PM).  As an example, the map below of the SoDo district of Seattle and the West Seattle 

bridge displays the distribution of 
subsurface data (red dots) over the new 
geologic map for this area. 
Derivative Maps—Using the new geologic 
mapping and geodatabase, the center is 
now producing many derivative maps to 
meet specialized needs: for example, 
aquifer susceptibility, distribution of peat, fill 
thickness, depth to glacially-overridden 
material, and depth to bedrock. 
Publications—Both citations and downloads 
of a variety of formal and informal 
publications on the geology of the greater 
Puget Sound region are available from our 
website. 
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DRAFT SCOPE OF WORK 

 
Geologic Mapping and Database for Kirkland 

June 2005 
 
 

This document outlines a draft scope for new detailed geologic mapping and a 
subsurface database for the City of Kirkland (City).  The Pacific Northwest Center for 
Geologic Mapping Studies (GeoMapNW) with the U.S. Geological Survey has been remapping 
much of the Puget Sound urban corridor with this new integrated surface/subsurface geologic 
mapping approach (figure 1).  The improvements in the new geologic mapping compared to the 
old geologic mapping include:  3 to 4 times more geologic units mapped (figure 2), 15 to 25 % 
more sandy material mapped at the surface and the sandy material is widely distributed across the 
landscape (figure 3), 25% less till or fine-grained material at the surface (figure 3), 10% more 
land surface mapped, 3 to 4 times the level of the detail, better delineation of weak ground (figure 
4), data points are shown, and the data are accessible on a web site (image below, next page).   

The new digital map and database will provide the most current compilation of geologic 
data available for use by City of Kirkland personnel, its consultants, and the public for planned 
and future projects thereby potentially improving the quality and efficiency of surface water, 
geotechnical, utility, transportation, and groundwater work.  City employees will have access to 
downhole data, geologic data, and maps at their desktops to facilitate their projects. 

The work described by this scope is divided into 5 tasks:  building a subsurface database, 
preparing a new geologic map, training, meetings, web maintenance and updates. 

 
Task 1. Subsurface Geologic Database   
GeoMapNW will populate a geologic database of subsurface information from geological and 
geotechnical investigations.  The database will be a part of our master database for the region.  
We will acquire, enter, and distribute existing geological data (subsurface explorations and field-
mapped data) compiled from local, state, and federal agencies via a GIS-based database for 
Kirkland.  Subsurface data will be acquired from reasonably available sources including:  the 
City, WSDOT, King County, WA Department of Ecology, other public agencies, and selected 
consulting firms.  Quarterly updates of ArcView shapefile-formatted themes will be provided that 
include geotechnical report areas (polygons) and attributes, exploration locations (points) and 
attributes, and a related table (.dbf file) of subsurface layer data for Kirkland. 
 
Task 2. Geologic Maps 
This task consists of the production and delivery of new digital geologic map coverage for 
Kirkland.  Existing geologic mapping (U.S. Geological Survey, dated 1962) is at a scale of 
1:24,000.  The new map will be produced at 1:12,000 scale (1” = 500’) using the regional 
terminology and stratigraphic framework developed jointly by us and the U. S. Geological 
Survey.  The geologic map will be based on new field mapping and the surficial geologic 
information in the newly populated database.  We will take advantage of as many excavations as 
possible to gain further insights into the geology of the area. 
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Task 3. Training  
Task 3 will cover a workshop on the use of the database, geology, and nomenclature. 
Requests for interaction with the database and assistance with the use of our data deliverables will 
be provided as will training of City staff and its consultants in the use of customized tools for 
viewing exploration log data and drawing of geologic cross sections based on the data included in 
the deliverables.   
 
Task 4. Meetings   
We will meet with the City on a regular basis to address scope, schedule, and budget. 
 
Task 5. Long-Term Maintenance and Web Access 
GeoMapNW will maintain the database and provide web access to the geologic data, along with 
data from our other projects for as many years as support is available.  Our goal is to keep the 
database, access, and geologic map updating available for the next several decades. Following the 
term of this Agreement, we expect that the City will want to maintain its contractual link to the 
School’s database, because it will be continuing to grow with boring log data, field mapping data, 
and geologic research efforts.   
 
Estimated Cost and Schedule 
Without knowing more about the data available or the City’s specific needs, we estimate that the 
cost would be between $125,000 and $150,000 to provide the geologic map, database, and 
training.  This assumes that the City has GIS layers and geotechnical data available for our use.  
This also assumes that the work would be completed in 12 months time within the next 2 years.  It 
is possible to complete this work by expending a set amount of money per year over a set amount 
of years, say $25,000 over 6 years.  In any event a more detailed scope and more accurate cost 
estimate should be developed for consideration when the City is ready to begin the project.  For 
example, the City may want to add permit numbers to the database and geotechnical files and add 
customized layers, such as groundwater data.   
 
Feel free to contact us, Kathy Troost 
or Derek Booth, for more 
information or when the City is 
ready to develop a more detailed 
scope, schedule, and budget.  We 
understand that the City is in a 
planning stage at this time.  Our 
phone numbers are listed on the 
bottom of the previous page.   
 

 

Web interface for accessing 
downhole data. 
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Preliminary Geologic Map of Seattle, 1962 Geologic Map of Seattle, 2004

Prior to this mapping/ 
database project, we relied on 
the 1962 Preliminary 
Geologic Map of Seattle, by 
Waldron and others.  It was a 
black and white paper map 
made decades before we 
knew about the Seattle fault 
and the Cascadia Subduction 
zone.  To compare it with the 
new geologic map, we 
colorized a digitized version 
of the original map and then 
draped it over a digital 
elevation model of the City 
(map on left). 
 
After reviewing more than 
30,000 boreholes, conducting 
field mapping, and re-
mapping old units, we have 
produced the new Geologic 
Map of Seattle (map on 
right).  It shows more detail, 
contains more geologic units, 
and has better 
age/stratigraphic control.  It 
also shows the Seattle Fault 
zone and maps beneath filled 
and graded land.  Note that 
the till (purple) is less 
extensive in the new map and 
that more upland valleys are 
mapped (tans and browns) 
than were mapped in 1962. 

Seattle  
Fault  
Zone

Figure 2           Comparison of Old and New Geologic Maps of Seattle 
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Map Units
Estimated Infiltration Potential

Low

Medium

Mixed, Variable

High

Unmapped

Infiltration Potential, based on 1962 geologic map 
This map shows 25% of the total map area as 
having high infiltration potential (assuming no 
buildings or pavement).  Assessment based on 
qualitative estimation of permeability.

Infiltration Potential, based on 2004 geologic map 
This map shows 43% of the total map area as 
having high infiltrative potential; nearly double that 
of the 1962 map. 

                        Comparison of Preliminary Infiltration Potential 
 

One of the significant 
findings of the new 
geologic mapping is that 
the Vashon till is less 
extensive than previously 
believed. 
 
If we color the sandy units 
red, the silty units green, 
and the mixed units 
orange, we see just how 
discontinuous the till (in 
green) is based on the new 
geologic map (map on 
right). 
 
The 1962 map did not 
provide enough geologic 
information to determine 
an infiltration potential in 
the areas that are shown as 
unmapped (map on left).  
This was improved with  
the new mapping. 

High (sandy soils) 

Medium 

Mixed 

Low (silty, clayey 

Unmapped 
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Figure 3 
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                      Preliminary Seismic Shaking Assessment 

Map Units
Degree of Consolidation

Bedrock

Glacially Overconsolidated

Loose  and Normally Consolidated

Unmapped

The two maps below show the 
most significant materials for 
seismic shaking assessments in 
the Seattle area.  The map on the 
left, using the 1962 geology, 
contains loose to normally 
consolidated deposits over 15% of 
its area (9% of the map is shown 
as modified-containing both 
overridden and loose deposits).  
The new map, lower right, shows 
28% of its total map area as loose 
to normally consolidated, double 
that of the 1962 map. 

Distribution of Potentially Weak Soil, based on 1962 geologic map Distribution of Potentially Weak Soil, based on 2004 geologic map 

Ground Failures from the 
Nisqually Earthquake 
 
After the 2001 Nisqually 
earthquake, ground 
failure observations were 
made in the field based 
on mapped areas of loose 
materials.  Given what 
we know today, we will 
look for evidence of 
liquefaction in more 
areas during future 
seismic events. 

Figure 4 
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