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INTRODUCTION
This Critical Areas Report pertains to the residential development known as the Redmond
Cottages. The site consists of an undeveloped, forested parcel (King County Parcel No.
3426059071) of 10.38 acres located at the intersection of NE 112th Place and 132nd Avenue NE
in Redmond, Washington. It is our understanding that the site development will include
construction of 28 single-family residential homes, construction of five garage buildings,
driveway, rockeries, retaining walls, and landscape areas. The development will essentially
follow the relatively level portion of the site at the crest of the northern, central, and southern
ravines. Infiltration vaults are planned on the northern and southern sides of the site. Site
grading will involve cuts and fills to create building pads for planned residential buildings. Cut
rockery walls and segmental block retaining walls up to 8 feet are planned. Excavations will be
required for the proposed underground infiltration vaults from 15 to 25 feet deep. This Critical
Areas Report addresses geologic hazards associated with the proposed development located at
the top of steep slopes on the property. The location of the proposed development is shown
on the “Vicinity Map," Figure 1.
PURPOSE AND SCOPE
The purpose of this study was to fulfill the critical areas report requirements per Appendix 1E of
the Redmond Zoning Code (RZC).
WRITTEN AUTHORIZATION
Written authorization to proceed with the geotechnical aspects of this Critical Areas Report was
granted by Mr. Aaron Hollingbery, in general accordance with our proposal letter dated March
28, 2017. This Critical Areas Report has been prepared for the exclusive use of Toll Brothers
and their agents for specific application to this project. Within the limitations of scope,
schedule, and budget, our services have been performed in accordance with generally accepted
engineering geology practices in effect in this area at the time our report was prepared. No
other warranty, express or implied, is made.
It must be understood that no recommendations or engineering design can yield a guarantee of
stable slopes. Our observations, findings, and opinions are a means to identify and reduce the
inherent risks to the owner.
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CRITICAL AREAS REPORT
The following sections of this report will be presented as responses to the City of Redmond
Critical Areas Report criteria pertinent to the geotechnical aspects of the proposed project, as
outlined in the RZC. The format will consist of the specific code sections in bold followed by the
report responses to the code items. Any gaps in the listed sequence of code items are due to
sections of the code not applicable to this Critical Areas Report.
APPENDIX 1E
I. GENERAL INFORMATION
A. Name of proposal as shown on City applications.
Rosehill Cottages
B. Name of applicant as shown on City applications.
Toll Brothers
C. Name of organization and individual providing this information.
Kurt D. Merriman, P.E., Stephen A. Siebert, P.E., and Curtis J. Koger, L.G., L.E.G., L.Hg. with
Associated Earth Sciences, Inc. (AESI) prepared this report.
D. List any technical expertise/special qualifications of person(s) providing this information.
The individuals preparing this report have in excess of 25 years geotechnical consulting
experience. Kurt D. Merriman and Stephen A. Siebert are licensed professional engineers and
Curtis J. Koger is a licensed engineering geologist and hydrogeologist in the State of
Washington.
E. Date the information was prepared.
This report was completed on July 18, 2017.
F. Location of proposed activity.
The proposed development is located in King County Tax Parcel No. 3426059071. The property
is located at NE 112th Place, east of 132nd Avenue in Redmond, Washington. The location of the
site is shown on the “Vicinity Map,” Figure 1.
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G. Clearly identify the development proposal being addressed; including City file number and
key project drawing references.
At the time this report was prepared, no file number had been assigned to the project by the
City.
Project Plans:
Reduced copies of the preliminary plans are included in Appendix A.
H. Give a succinct but inclusive description of the site, including acreage and current and past
uses on the property.
The parcel on which the development will be located consists of approximately 10.83 acres
which is primarily forested. The western, upper portion of the property slopes moderately
downward to the east. The eastern, lower portion is divided by a series of deeply incised,
steep-sided ravines oriented in an east-west direction. The site’s ravine slopes and portions of
the eastern ends of the site were inclined over 40 percent and range from 40 to 50 feet in
height based on the supplied topographic data. A Puget Sound Energy power line easement
and Olympic gas pipeline easement are located near the eastern site boundary, east of the
ravines. There is a gravel-covered access way leading to the gas pipeline and electric power line
easements. Access to the site is from the west via 132nd Avenue NE and a narrow strip of land
about 50 feet wide extending eastward from NE 112th Place.
petroleum
I. Aerial photograph with overlays displaying site boundaries and critical areas.
An aerial photograph of the site is shown on Figure 2.
J. A single map showing all critical areas at 1 inch equals 20 feet scale.
A site plan showing the location of the proposed development, disturbance limits, topography,
critical areas, and other site features is included on Figure 3 (attached). The figure is presented
at 1 inch equals 80 feet scale because the site is so large.
K. A statement specifying the accuracy of the report and key project specific assumptions
made and relied upon.
The conclusions and recommendations presented in this report are based, in part, on the
conditions encountered in the explorations completed for our previous January 2007
geotechnical study, June 2015 hydrogeologic-supplemental geotechnical report, June 2017
geotechnical engineering and hydrogeologic report and review of available geologic
information. Because of the nature of exploratory work below ground, extrapolation of
subsurface conditions beyond the field explorations is necessary. Differing subsurface
July 18, 2017
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conditions may be present outside of the area of the field explorations due to the random
nature of deposition and the alteration of topography by past grading and/or filling. The nature
and extent of any variations between the field explorations may not become fully evident until
construction. We recommend that monitoring of subsurface conditions be conducted
periodically by AESI at the time of construction. If variations are observed at that time, it may
be necessary to re-evaluate specific recommendations in this report and make appropriate
changes.
L. Provide a bibliography of published information referenced, including maps and best
available science materials.
The following is a list of references subsequently cited in this report.
1. AESI, 2017, Geotechnical Engineering and Hydrogeologic Report, Toll Brothers, Rosehill
Cottages, Project Number 170101E001/H001.
2. AESI, 2015, Revised Hydrogeologic and Supplemental Geotechnical Report, Wilmoor
Development, Rose Hill Cottages, Project Number KE110304B.
3. AESI, 2007, Subsurface Exploration, Geologic Hazard, and Geotechnical Engineering
Report, Olsson, Bergstrom, Walter Plat, Project Number KE060717A.
4. Minard, James, 1983, Geologic Map of the Kirkland Quadrangle, Washington.
5. Troost, Kathy G. and Wisher, Aaron, 2010, Geologic Map of the City of Kirkland,
Washington.
6. Puget Sound LIDAR Consortium, Redmond, 2014. Grid cell size is 3 feet. WA State Plane
North (FIPS 4601), NAD 83 (HARN) NAVD88 Geoid 03, U.S. Survey feet flown April 2014.
7. United States Department of Agriculture, Natural Resources Conservation Service
on-line Web Soil Survey.
8. Redmond Zoning Code, Appendix 1E.
9. Liesch, B.A., Price, C.E., Walters, K.L., 1963, Geology and Ground Water Resources of
Northwestern King County, Washington, Washington Division of Water Resources,
Water Supply Bulletin No. 20, 251 p.
10. Kowalski, J.W., Schwartz, S.D., Tubbs, D.W., 1989, Geotechnical Properties of Geologic
Materials, Washington Division of Geology and Earth Resources, Bulletin No. 78.
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V. GEOLOGICALLY HAZARDOUS AREAS REPORTING REQUIREMENTS
C1. Geologically hazardous areas map.
A map showing critical areas consisting of designated geologically hazardous areas in and
adjacent to the planned development is shown on Figure 3. Figure 3 also includes the surveyed
topography at 2-foot contour intervals.
C2a. A written geologic hazards characterization.
The planned development is located on the flatter portions of the northern and southern crest
of an east-west trending ravine vegetated by second-growth mixed deciduous/coniferous forest
with moderately thick underbrush.
Geologic Reconnaissance
We conducted a reconnaissance of the slopes in March 2017 and in May 2014 as part of a
previous study. During our recent reconnaissance, we observed a surficial slope failure on the
south facing slope of the ravine along the southern property boundary. We also identified two
overgrown areas which appear to be old surficial failures. The slope failure observed in March
2017 appears to have been triggered by an unusually wet weather pattern this winter in the
Puget Sound region. This type of shallow surficial failure, often referred to as a “skin failure,” is
very common in the Puget Sound region and typically occurs within the looser, weathered zone
that exists on steep slopes containing a core comprised of dense glacially overridden soils. This
type of failure is typically triggered by saturated near-surface soils within the slope or
concentrated surface water flows. The weathered zone is generally 3 to 5 feet thick and failure
within it does not impact overall global slope stability. In our opinion, this type of shallow slope
failure is expected given the wet weather pattern and slope geology.
Recent Shallow Slide on Southern Ravine
AESI visited the site on March 8, 2017 following notification that a recent landslide had
occurred. The slope failure is located near the top of the south facing slope of the ravine on the
south side of the site (Figure 3). We observed the slope failure to have a slight bowl shape and
measured approximately 20 feet across the slope and 30 feet parallel to the slope. The
estimated maximum depth of the failure is about 5 feet from existing ground surface. We
observed that soil from the failure area was transported down the slope into the base of the
ravine and toward the east end of the ravine where it widens. No surface water or ground
water seepage was observed on the slope or in the base of the ravine during our recent site
visit except at the eastern end which is consistent with our observations during our prior site
work in 2014. Soil exposed in the failure area, on the slope, and in the base of the ravine
consisted primarily of fine sand to silty sand. A hard, silt layer was exposed in the base of the
bowl-shaped failure area. The sandy soils and silt observed are consistent with soils
encountered in our previous deep subsurface explorations at the top of the slope interpreted
July 18, 2017
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to be advance outwash. This geologic unit is typically dense to very dense due to being glacially
overridden. The estimated elevation of the silt layer roughly corresponds to the same elevation
as a silt layer encountered in AESI monitoring well MW-1.
Old Shallow Slide on Southern Ravine
On March 24, 2017, we observed no change to the recent shallow slide, but identified an area
about 80 feet to the west up the ravine on the same southern slope that may be a similar
surficial slide. In this area we noted a distinct change in vegetation from the adjacent slope and
undulating topography similar to the recent shallow slide. The area was overgrown with an
understory consisting primarily of ferns while adjacent areas contained some ferns, but
significant coverage with salal and older trees. We estimate that this area may have
experienced a surficial slope failure about 20 years ago based on the estimated age of trees
within the limits of the shallow landslide feature. The age of this failure appears to correspond
to the 1996/1997 period when the Puget Sound area experienced severe snow and rainfall
events that triggered numerous landslides. We observed no tension cracks, reversed slope
benches or emergent zones of seepage on the slope.
Old Shallow Slide on Northern Ravine
On March 24, 2017, we also observed a possible old shallow slide area on the north slope of the
ravine that is located along the northern property boundary. This area had similar
characteristics as the old slide in the southern ravine such as a lack of trees and undulating
topography. It appears to be a smaller slide as there was no evidence of runout at the toe of
the slope in the bottom of the ravine. We observed no tension cracks, reversed slope benches
or emergent zones of seepage on the slope.
Literature Review and Subsurface Exploration
In order to evaluate subsurface conditions at the site, we conducted a review of selected,
available geologic literature, and explorations completed to date at the site.
Review of LiDAR
LiDAR (Light Detection and Ranging) imaging for the site and vicinity were reviewed. There are
no geomorphic indicators of slope instability on and near the site. The older shallow slides
observed during site reconnaissance were not evident on the LiDAR image. The recent slide
post-dates the LiDAR acquisition.
Geologic Mapping and Review of Area Exploration Logs
Review of the regional geologic map titled Geologic Map of the Kirkland Quadrangle,
Washington by James Minard (1983) indicates that the upper portion of the slopes are
underlain by Vashon-age lodgement till. We also reviewed the Geologic Map of the City of
July 18, 2017
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Kirkland by Kathy Troost and Aaron Wisher (2010) which indicates lodgement till west of the
site. Lodgement till consists of a highly compact, unsorted mixture of silt, sand, and gravel that
was deposited directly from basal, debris-laden glacial ice. Due to its compaction by the
massive weight of the glacial ice from which it was deposited, lodgement till exhibits a high
relative density when present in its unweathered, undisturbed state. The Vashon lodgement till
was deposited during the most recent glaciation of the region, known as the Fraser Glaciation,
which took place approximately 12,500 to 15,000 years ago.
Sediments underlying the upper portion of the slope are mapped as Vashon advance outwash.
The Vashon advance outwash consists predominantly of sand and gravel sediments that were
deposited by meltwater streams that emanated from the advancing glacial ice during the
Vashon Stade of the Fraser Glaciation. Because these sediments were overrun by the glacial ice
subsequent to their deposition, they exhibit a high relative density where present in their
unweathered, undisturbed state.
The review of the geologic mapping is consistent with the conditions encountered in
explorations conducted at the site by AESI for the proposed residential development (AESI,
2007, 2015 and 2017).
Subsurface Exploration
Site explorations have been conducted by AESI at the site during multiple phases. An initial
phase was completed in December of 2006 consisting of eight exploration pits. A subsequent
phase was completed between September and December 2014 that consisted of two
exploratory borings completed as monitoring wells, an additional exploration pit and Pilot
Infiltration Testing (PIT). In April 2017 an additional exploratory boring was drilled and
completed as a monitoring well. The various types of materials and sediments encountered in
the explorations, as well as the depths where characteristics of these materials changed, are
indicated on the exploration logs presented in Appendix B.
Topsoil/Forest Duff
A surficial layer of grass and organic topsoil was encountered at the locations of the
explorations completed for this study. Due to the high organic content and varied fines, these
materials are not considered suitable for storm water infiltration.
Fill
Fill soils (those not naturally placed) ranging from sandy silt to silty sand with varying amounts
of gravel and organic content were encountered in exploration EP-1. The depth of existing fill
at this location was near ground surface (below the forest duff and topsoil) to 4 feet below the
surface in EP-1. The fines content of fill can be highly variable and where containing relatively
high fines would be considered moisture-sensitive. The existing fill should not be used for
infiltration of site storm water.
July 18, 2017
SAS/ld - 170101E001-6 - Projects\20170101\KE\WP

ASSOCIATED EARTH SCIENCES, INC.

Page 7

Rosehill Cottages
Redmond, Washington

Critical Areas Report
(Geotechnical Aspects)

Vashon Lodgement Till (Qvt)
Each of the exploration pits except EP-1 and EP-9 encountered native sediments consisting of
medium dense grading to very dense silty sand containing some gravel near the surface (below
the forest duff and topsoil) to the top of the underlying advance outwash deposit at a depth of
approximately 9 feet below the surface in EP-2, approximately 12 feet in EP-5, approximately
5 feet in EP-6, EP-7, and EP-8, and approximately 2.5 feet in PD-2. The lodgement till was also
encountered in EP-3 and EP-4 to the full 12- to 14-foot depths of the pits. Lodgement till was
deposited at the base of an active continental glacier and was compacted by the weight of the
overlying glacial ice. Lodgement till is not suitable for use as a storm water infiltration receptor
due to its high density and high silt content.
Vashon Advance Outwash (Qva)
Exploration pits EP-2, EP-5, EP-6, EP-7, EP-8, EP-9, pit drains PD-1 and PD-2, and monitoring
wells MW-1, MW-2 and MW-3 encountered medium dense to very dense sand with variable
gravel and silt fractions below the lodgement till interpreted to represent advance outwash.
Interbedded layers of silt were encountered within the advance outwash to a depth of about
40 feet. The advance outwash encountered in all of the exploration pits extended to the full
14-foot depths and the full 17-foot depth in EP-9. Advance outwash was also observed
extending to the full 18-foot depth in PD-1 and from 2.5 feet to 19.25 feet below ground
surface (bgs) in PD-2. In MW-1, MW-2 and MW-3 the outwash was encountered near the
surface to depths of 102.5 feet, 67.5 feet and 61.5 feet bgs, respectively. Advance outwash was
deposited by meltwater streams emanating from an advancing continental ice sheet, and was
subsequently glacially overridden and compacted. Unsaturated advance outwash is suitable for
use as a storm water infiltration receptor under most circumstances and with proper
characterization of the receptor and proper infiltration system design.
Olympia Non-Glacial Fine-Grained Deposits (Qob)
Olympia non-glacial fine-grained deposits were encountered in monitoring wells MW-1 and
MW-2 beneath advance outwash deposits. The non-glacial material consisted of gray silt with
varying amounts of fine sand. The sediments collected from MW-1 and MW-2 borings
contained scattered and bedded organic fragments beginning at approximately 102.5 and 67.5
feet bgs. A color change from brownish gray to gray, increased percentage of silt, and the
occurrence of organic fragments indicated a contact between Vashon advance outwash and
Olympia non-glacial sediments at a depth of about 102.5 and 67.5 feet bgs.
The organics were submitted to Beta Analytic for radiocarbon age-dating. Testing results
indicated the organics were between 39,100 and 40,600 years old, confirming the Olympic nonglacial age date.
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Geologic Hazard Areas
Landslide Hazard Areas
The site’s ravine slopes and portions of the eastern ends of the site were inclined over
40 percent based on the supplied topographic data. The City of Redmond Sensitive Area maps
indicate that these slopes are considered both Landslide Hazard and Erosion Hazard Areas.
Some areas of the site had slopes inclined between 15 and 40 percent and have the potential of
being classified as a Landslide Hazard area should they meet all the specific criteria defined in
the RZC Section 21.64.060A.1 (b). The near-surface soil underlying the site consists of dense to
very dense lodgement till overlying medium dense to dense advance outwash sand. We
observed the site and the slopes below the site for indications of slope instability. As discussed
previously, during our March 2017 reconnaissance, we observed a recent surficial slide on the
south facing slope of the ravine along the southern property boundary and other possible older
slide areas to the west of the recent slide and in the ravine along the northern property
boundary. The locations of the Landslide Hazard Areas are shown on Figure 3 shaded in yellow.
All correspond to sloping areas inclined at greater than 40 percent. Areas inclined between
15 and 40 percent on Figure 3 shaded in brown did not meet all the criteria necessary to be
classified as a Landslide Hazard area.
Erosion Hazard Areas
Section 21.64.060 A.1(a) of the RZC defines Erosion Hazard Areas as “lands or areas underlain
by soils identified by the U.S. Department of Agriculture Soil Conservation Service (SCS) as
having ‘severe’ or ‘very severe’ rill and inter-rill erosion hazards. This includes, but is not
limited to, the following groups of soils when they occur on slopes of 15 percent or greater:
Alderwood gravelly sandy loam (AgD) and Everett gravelly sandy loam (EvD).” Review of the
SCS (now known as the Natural Resources Conservation Service) online soil mapping for the
project area indicates that the western upland portion of the site is mapped as Alderwood
gravelly sandy loam (AgB) for 0 to 6 percent slopes and the eastern portion of the site which
contains the steep slopes is mapped as Alderwood gravelly sandy loam (AgD) for 15 to
30 percent slopes. The boundary of the Erosion Hazard Area having slopes greater than
15 percent is identified on Figure 3.
Seismic Hazard Areas
Section 21.64.060 A.1(c) of the RZC defines seismic hazard areas as “lands subject to severe risk
of damage as a result of earthquake-induced ground shaking, slope failure, settlement, soil
liquefaction, or surface faulting.
Earthquakes occur in the Puget Lowland with great regularity. The vast majority of these
events are small and are usually not felt by people. However, large earthquakes do occur as
evidenced by the 1949, 7.2-magnitude event; the 1965, 6.5-magnitude event; and the 2001,
July 18, 2017
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6.8-magnitude event. The 1949 earthquake appears to have been the largest in this area during
recorded history. Evaluation of return rates indicates that an earthquake of a magnitude
between 6.0 and 7.0 is likely every 25 to 40 years in the Puget Sound area.
Generally, there are four types of potential geologic hazards associated with large seismic
events: 1) surficial ground rupture; 2) seismically induced landslides; 3) liquefaction; and
4) ground motion. The potential for each of these hazards to adversely impact the proposed
project is discussed below.
Surficial Ground Rupture

The nearest known fault traces to the project site are the South Whidbey Island Fault Zone
(SWIFZ) located approximately 2 miles to the north, and the Seattle Fault Zone located
approximately 10 miles to the south according to the Washington State Department of Natural
Resources website for natural hazards.
A 2005 study by the U.S. Geological Survey (USGS) (Sherrod et al., 2005, Holocene Fault Scarps
and Shallow Magnetic Anomalies Along the Southern Whidbey Island Fault Zone near
Woodinville, Washington, Open-File Report 2005-1136, March 2005) reported that “strong”
evidence of prehistoric earthquake activity has been observed along two fault strands thought
to be part of the southeastward extension of the SWIFZ. The study suggests as many as nine
earthquake events along the SWIFZ may have occurred within the last 16,400 years. The
recognition of this fault splay is relatively new, and data pertaining to it are limited with the
studies still ongoing. The recurrence interval of movement along this fault system is still
unknown, although it is hypothesized to be in excess of one thousand years.
Studies of the Seattle Fault Zone by the USGS (e.g., Johnson et al. 1994, Origin and Evolution of
the Seattle Fault and Seattle Basin, Washington, Geology, v. 22, pp. 71-74 and Johnson et al.,
1999, Active Tectonics of the Seattle Fault and Central Puget Sound Washington - Implications
for Earthquake Hazards, Geological Society of America Bulletin, July 1999, v. 111, n. 7, pp. 10421053) have provided evidence of surficial ground rupture along a northern splay of the Seattle
Fault. According to the USGS studies, the latest movement of this fault was about 1,100 years
ago when about 20 feet of surficial displacement took place. This displacement can presently
be seen in the form of raised, wave-cut beach terraces along Alki Point in West Seattle and
Restoration Point at the south end of Bainbridge Island. The recurrence interval of movement
along this fault system is still unknown, although it is hypothesized to be in excess of several
thousand years.
Based on the distance between the site and the traces of these faults and the suspected long
recurrence interval, the risk of surficial ground rupture along the Seattle Fault Zone and the
SWIFZ is considered to be low during the expected life of the proposed structures and no
mitigations are recommended.

July 18, 2017
SAS/ld - 170101E001-6 - Projects\20170101\KE\WP

ASSOCIATED EARTH SCIENCES, INC.

Page 10

Rosehill Cottages
Redmond, Washington

Critical Areas Report
(Geotechnical Aspects)

Seismically Induced Landslides

It is our opinion that the risks of seismically induced, deep-seated landslides and surficial debris
flow-type failures are similar to the risks under static conditions.
Liquefaction

The encountered stratigraphy across the site has a low potential for liquefaction due to a lack of
shallow ground water conditions and the high density of the glacially consolidated sediments in
the vicinity of the structures. Therefore, no liquefaction mitigation efforts are required, in our
opinion.
Ground Motion

It is our opinion that any earthquake damage to the proposed structures, when founded on
suitable bearing strata will be caused by the intensity and acceleration associated with a
specific seismic event. Structural design of the buildings should follow 2015 International
Building Code (IBC) standards using Site Class “C” as defined in Table 20.3-1 of American Society
of Civil Engineers (ASCE) 7 – Minimum Design Loads for Buildings and Other Structures.
Characterization of Ground Water Conditions
With the exception of exploration pit EP-3, ground water was not encountered in the
exploration pits excavated at the site in December of 2006. The ground water flow
encountered in exploration pit EP-3 was very slight and was approximately 3 feet below the
ground surface. This minor seepage was from the interflow zone formed in the weathered till
horizon above the very low-permeability unweathered lodgement till. Minor amounts of
perched ground water are expected scattered across the site in the late winter and spring.
Perched interflow ground water occurs when surface water infiltrates down through relatively
permeable soils, such as fill or the weathered portions of the lodgement till, and becomes
trapped or “perched” atop a comparatively impermeable barrier, such as the unweathered
portions of the lodgement till.
Monitoring wells MW-1 and MW-2 were previously completed on the north and south side of
the ravine that bisects the site. MW-3 is located within the footprint of the proposed Northern
Vault about 60 feet northeast of MW-1, and MW-2 is located approximately 350 feet east along
a gravel road at the approximate location of the Southern Vaults. Ground water was
encountered in MW-1 at the time of drilling on September 30, 2014 at approximately 95 feet
bgs. The well was allowed to equilibrate overnight after well completion on September 30, and
ground water was measured on October 1, 2014 in MW-1 at 93.4 feet bgs. Ground water was
encountered in MW-2 at the time of drilling on October 1, 2014 at approximately 55 feet bgs.
The well was measured at the end of well construction at 54.1 feet bgs. Ground water was
measured again after well development at approximately 93.4 feet bgs in MW-1 and at 54.2 feet
July 18, 2017
SAS/ld - 170101E001-6 - Projects\20170101\KE\WP

ASSOCIATED EARTH SCIENCES, INC.

Page 11

Rosehill Cottages
Redmond, Washington

Critical Areas Report
(Geotechnical Aspects)

bgs in MW-2 on October 6, 2014. Ground water was not encountered in MW-3 at the time of
drilling on April 19, 2017. A summary of observed ground water in MW-1, MW-2, and MW-3 is
presented in Table 1.
Table 1
Summary of Observed Ground Water

Monitoring Well
MW-1
MW-2
MW-3

Ground Surface
Elevation (ft)
305.7
263.9
302.7

Depth to
Ground Water

Ground Water
Elevation

93.4 (1)(3)
54.1 (1)(3)
Not Observed (2)

212.3 (1)(3)
209.8 (1)(3)
N/A (2)

(1) Measurement taken on October 1, 2014.
(2) Measurement at time of drilling on April 19, 2017.
(3) Ground water monitoring performed between September 30, 2014 and February 26, 2015. See Appendix D
for hydrograph.

C2b. A written analysis of proposed clearing, grading, and construction activities.
Review of project plans indicate clearing at the top of the slope will occur over about 2½ acres
to facilitate the new development comprised of 28 single-family residential homes,
construction of five garage buildings, driveway, rockeries, retaining walls, and landscape areas.
Site grading will involve cuts and fills to create building pads for planned residential buildings.
Cut rockery walls and segmental block retaining walls up to 8 feet are planned. Excavations will
be required for the proposed underground infiltration vaults from 15 to 25 feet deep.
C3. Critical landslide hazard areas.
C3a-c. Site history, site reconnaissance, subsurface exploration.
A brief site history, and the findings of our site reconnaissance and subsurface exploration, are
described in the preceding sections of this report.
C3d. Detailed slope stability analysis.
Our geologic research, site reconnaissance, and site explorations indicate that the subject site is
underlain by glacially consolidated till and outwash sediments. No emergent seepage was
observed during our reconnaissance of the on-site slopes
We evaluated slope stability at six locations across the site using the computer software
program Slope/W Version 5.20. We developed cross sections of the slopes using a topographic
survey of the site developed by CORE Design. The locations of the cross sections AA-AA’
through FF-FF’ are shown on Figure 3. These locations were selected based on several factors
including proximity to the steep slopes of planned infiltration vaults or other proposed
structures such as cottages or garages, and areas of new fill, rockeries, or retaining walls. We
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modeled the loading from proposed cottages and garages assuming a uniform pressure of
1,000 pounds per square foot (psf). The effects of seismic accelerations on the slope during a
potential earthquake were also evaluated using a pseudostatic lateral acceleration value
of 0.26g.
Soil parameters used for our stability analyses are summarized in Table 2. These parameters
were derived based on the soils encountered in our borings, established published
correlations1, direct shear testing of remolded samples, and previous experience in similar soils
in the Puget Sound area. We selected a friction angle ranging from 34 to 38 degrees and
cohesion of 200 psf for the glacially overridden soils which represent mid-range values of the
published information.
Table 2
Summary of Soil Parameters for Stability Analysis

Soil Unit
Advance Outwash (sandy silt)
Advance Outwash (silty sand)
Lodgement Till

Friction
Angle
(degrees)
32
34 to 38
38

Cohesion
(psf)
500
200
200

Unit Weight
(pcf)
120
130
140

psf = pounds per square foot
pcf = pounds per cubic foot

The elevation of the water table assumed for the stability analysis is based on the levels
observed in monitoring wells MW-1 and MW-2 located at the north and south sides of the site,
respectively. The estimated elevation of the ground water in MW-1 was about 210 feet above
mean sea level (amsl) and about 207 feet amsl in MW-2 on October 6, 2014. The mounding
analysis at the North Vault assumed a water table located 1 foot above the elevation of the silty
interbeds within the advance outwash unit between about 33 and 40 feet bgs (approximately
269.7 and 262.7 feet amsl). Slope stability at the North Vault was modeled with a perched
ground water table developing on the silt layer due to infiltration from stormwater as a worstcase scenario. The vault will actually be constructed with pit drains that extend through the silt
layer to improve vertical flow into the advance outwash and will limit development of a
perched layer. No silty interbeds were encountered in MW-2 and the deep regional water table
was assumed for slope stability analyses on the south side of the site. In both cases, because
the regional water table is so deep the predicted rise from the ground water mounding due to
infiltration has no effect on the stability analyses.
Our stability analysis indicates minimum safety factors greater than 1.5 for the static loading
case and greater than 1.1 for the seismic loading case for critical deep seated failure surfaces at
Kowalski, J.W., Schwarz, S.D., and Tubbs, D.W., Geotechnical Properties of Geologic Materials, Engineering
Geology in Washington, Volume I, Bulletin 78, 1989.

1
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the locations evaluated. Our stability analyses focused on failure surfaces located at the edge
of the recommended 15-foot buffer from the top of the steep slopes. A summary of our
stability analysis results is presented in Table 3 and details are included in Appendix C.
Table 3
Summary of Slope Stability Results

Location
Cross Section AA-AA’ (Slope south of Northern Infiltration Vault below planned Cottages
#9 and #10)
Cross Section BB-BB’ (Slope south of Southern Infiltration Vault)
Cross Section CC-CC’ (Slope south of planned Cottage #22)
Cross Section DD-DD’ (Slope north of planned Cottage #4)
Cross Section EE-EE’ (Slope east of planned Cottage #6 and area of new fill)
Cross Section FF-FF’ (Slope north of planned Cottage #28)

Minimum
Static
Factor of
Safety
1.7

Minimum
Seismic
Factor of
Safety
1.1

1.8
1.9
1.8
2.9
2.3

1.1
1.2
1.1
1.6
1.4

C3e. Recommend detailed surface water management controls during construction and
operation.
Under existing and anticipated site conditions, there is a moderate potential for erosion to
occur in sloping areas. The potential for increased erosion during and after construction can be
mitigated by following best management practices (BMPs) required by the City of Redmond and
the recommendations listed below.
1. All storm water from impermeable surfaces should be tightlined into an approved storm
water drainage system or temporary storage facilities.
2. No storm water should be allowed to discharge onto or near the top of the steep slopes
that are on the site.
3. If possible, construction should proceed during the drier periods of the year and
disturbed areas should be revegetated as soon as possible.
4. Clearing beyond the areas to be developed should be avoided. Disturbed areas should
be revegetated as soon as possible. Vegetation cover should be maintained outside the
work areas.
5. Temporary silt fences should be provided along the lower margins of cleared/disturbed
areas.
6. Check dams should be provided along any swale or temporary ditches.

July 18, 2017
SAS/ld - 170101E001-6 - Projects\20170101\KE\WP

ASSOCIATED EARTH SCIENCES, INC.

Page 14

Rosehill Cottages
Redmond, Washington

Critical Areas Report
(Geotechnical Aspects)

7. Temporary sediment catchment facilities should be cleaned out and maintained
periodically, as necessary, to maintain their capacity and function.
8. Soils that will be reused around the site should be stored in such a manner as to reduce
erosion from the stockpile. Protective measures may include, but are not necessarily
limited to, covering with plastic sheeting or the use of straw bales/silt fences around pile
perimeters. Soil should not be stockpiled either temporarily or permanently on any
slope that is steeper than 30 percent.
9. Temporary construction entrances should be constructed with quarry spalls or
equivalent according to City of Redmond regulations.
C3f. Establish recommendations for site monitoring and inspection during construction.
We recommend that AESI be onsite on a part-time to full-time basis during site grading,
placement of structural fill and utility trench backfilling to provide compaction testing. We
recommend AESI be onsite on a part-time basis to monitor foundation excavation, subsurface
drainage, retaining wall and rockery construction. We recommend that erosion control
monitoring be conducted at the time of our other site visits and during/following any significant
rainfall events. For the purposes of erosion control monitoring, any rainfall event resulting in
approximately ½ inch or more precipitation in a 24-hour period would be considered a
significant rainfall event.
C3g. Recommended minimum steep slope buffer.
Single-family residences, garages, and storm water infiltration vaults will be located near the
top of the steep (greater than 40 percent) slopes forming the east-west trending ravines. A
minimum 15-foot buffer is recommended from the top of the steep slopes for the planned
structures. In our opinion, the potential for future slide events can be significantly reduced by
installation of standard surface and subsurface drainage at the top of the slope and permanent
erosion control measures associated with site development. No site features such as decks
with embedded posts, patios, sheds, in-ground irrigation are permitted within the 15-foot
buffer. A reduced buffer is not required in all areas of the site. We understand that the
reduced buffer has been included to allow flexibility in site usage.
C4. Critical Erosion Hazard Areas
C4a-c. Site history, reconnaissance, surface water management, erosion, and sediment
control.
These issues were discussed in previous sections of this report.
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Development Plans

APPENDIX B
Exploration Logs

Geologic & Monitoring Well Construction Log
Well Number

KE110304B

MW-1

Cottages

S
T

Graphic
Symbol

Boretec1, Inc. / Track Rig
140# / 30"

WELL CONSTRUCTION

5

2-inch I.D. PVC casing: 0.27
to 91.7 feet

10

15

Forest Duff
Vashon Advance Outwash
22
26
29

Very dense, slightly moist, light brown, fine SAND, trace to some
medium sand, trace gravel, trace silt (SP).

10
13
19

Dense, slightly moist, brownish gray, fine SAND, trace to some
medium sand, trace gravel, trace silt (SP).

15
17
32

Dense, moist, brownish gray with slight orange staining, fine SAND,
trace to some silt; nonstratified (SP-SM).

12
24
23

Dense, moist, brownish gray, silty fine SAND, trace to some medium
sand, trace gravel; nonstratified (SM).

15
17
22

Dense, moist, brownish gray with slight orange staining, fine SAND,
trace to some silt, trace gravel; nonstratified (SP-SM).

12
13
21

Dense, moist, brownish gray with orange staining, silty fine SAND,
trace medium sand, trace gravel; laminated (SM).

42
50/6"

20

25

NWWELL- B 110304B.GPJ BORING.GDT 5/25/17

30

35

1 of 3
Redmond, WA
305.71
9/29/14,9/30/14
8 inches

DESCRIPTION

Flush mount monument
Concrete seal 0 to 1 feet

Bentonite chips 1 to 89 feet

Sheet

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Blows/
6"

Water Level

Depth
(ft)

Project Name
Rose Hill
Elevation (Top of Well Casing)
Water Level Elevation
Drilling/Equipment
Hammer Weight/Drop

Project Number

Very dense, moist, brownish gray, fine SAND, some silt, trace
gravel; laminated (SP-SM).

13
20
20

Dense, moist, brownish gray with orange staining, sandy SILT, trace
gravel; faint laminations (ML).

14
22
29

Very dense, moist, brownish gray with scattered orange staining,
silty SAND to sandy SILT, trace gravel; nonstratified (ML-SM).

28
28
29

Very dense, moist, brownish gray, silty fine SAND, some medium
sand, trace gravel; nonstratified (SM).

4
5
3

Loose, moist, brownish gray with reddish orange staining, very silty
SAND; nonstratified (SM).

22
32
45

Very dense, moist, brownish gray with reddish orange staining,
sandy SILT, trace gravel; laminated (ML).

29
50/6"

Very dense, moist, brownish gray with minor orange staining, SILT,
trace fine sand, trace gravel; laminated (ML).

28
50/5"

Very dense, moist, brownish gray, sandy SILT, trace gravel;
laminated (ML).

21
23
25

Dense, moist, light brown, fine SAND, trace to some medium sand,
trace gravel, trace silt; nonstratified (SP).

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level (10/6/14)

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

ACMB

Approved by: CJK

Geologic & Monitoring Well Construction Log
Well Number

KE110304B

MW-1

Cottages

45

S
T

Graphic
Symbol

Boretec1, Inc. / Track Rig
140# / 30"

WELL CONSTRUCTION

60

65

70

40
50/6"

As above.

29
33
37

As above.

As above, fine SAND.

Very dense, moist, brownish gray, fine SAND, trace silt; nonstratified
(SP).

26
50/6"

Very dense, moist, tan with black and orange beds (< 1/4 inch thick),
fine SAND, trace silt; nonstratified (SP).

22
42
50/5"

Very dense, moist, tan with scattered orange staining, silty fine
SAND; nonstratified (SM).

29
50/6"

As above.

29
50/6"

As above.

22
50/6"

Very dense, moist, tan with orange laminations, fine SAND, some silt
(SP-SM).

22
50/6"

Very dense, moist, brownish gray, sandy SILT; laminated (ML).

50/5"
NWWELL- B 110304B.GPJ BORING.GDT 5/25/17

As above, fine SAND, trace to some medium sand.

31
50/6"

50/6"

75

DESCRIPTION
Very dense, moist, light brown, fine to medium SAND, some silt,
trace coarse sand; nonstratified (SP-SM).

24
32
42

55

2 of 3
Redmond, WA
305.71
9/29/14,9/30/14
8 inches

35
50/5"

40
45
50/5"

50

Sheet

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Blows/
6"

Water Level

Depth
(ft)

Project Name
Rose Hill
Elevation (Top of Well Casing)
Water Level Elevation
Drilling/Equipment
Hammer Weight/Drop

Project Number

42
22
50/5"
50/6"

Very dense, moist, light gray, fine SAND, some silt, trace medium to
coarse sand; nonstratified (SP-SM).
As above, brownish gray.

Very dense, moist, brownish gray with red orange staining, SILT,
trace to some fine sand; nonstratified (ML).
Very dense, moist, brownish gray with red orange staining, silty fine
SAND; nonstratified (SM).

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level (10/6/14)

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

ACMB

Approved by: CJK

Geologic & Monitoring Well Construction Log
Well Number

KE110304B

MW-1

Cottages

S
T

Graphic
Symbol

WELL CONSTRUCTION

50/6"

50/6"

50/6"

85

50/6"

90

Sand pack 89 to 105.5 feet
2-inch I.D. PVC well screen:
0.010-inch slot width, 91.7 to
101.7 feet

50/6"

50/6"

50/6"

95

50/5"

50/6"

100
4 inch screwed pointed end
cap

105
Well tag BHX-382

Sheet

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Boretec1, Inc. / Track Rig
140# / 30"
Blows/
6"

Water Level

Depth
(ft)

Project Name
Rose Hill
Elevation (Top of Well Casing)
Water Level Elevation
Drilling/Equipment
Hammer Weight/Drop

Project Number

50/6"

46
50/6"

3 of 3
Redmond, WA
305.71
9/29/14,9/30/14
8 inches

DESCRIPTION
Very dense, moist, brownish gray with reddish orange staining, silty
fine SAND; nonstratified (SM).
Very dense, moist, brownish gray with orange staining, fine SAND,
some silt, some medium sand, trace gravel; nonstratified (SP-SM).
Very dense, moist, brownish gray with orange staining, fine SAND,
some medium to coarse sand, trace to some gravel, trace silt;
nonstratified (SP).
Very dense, moist, brownish gray with orange staining, medium to
coarse SAND, some fine sand, some gravel, trace silt; nonstratified
(SP).
Very dense, moist, brownish gray with orange staining, fine SAND,
trace silt; nonstratified (SP).
As above, medium SAND, some gravel.

Very dense, wet, brownish gray, fine SAND, some medium to coarse
sand, trace to some silt (SP-SM).
As above, trace medium to coarse sand, trace silt.

As above.

Olympia Fine-Grained Deposits
Very dense, wet, gray, SILT, trace fine sand, trace organics;
laminated (ML).
As above, some fine sand.

Boring terminated at 105.5 feet.
Well completed at 102 feet on 9/30/14.
14

Composite sample (102.5' / 105'): 39,200 bp C age date

NWWELL- B 110304B.GPJ BORING.GDT 5/25/17

110

115

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level (10/6/14)

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

ACMB

Approved by: CJK

Geologic & Monitoring Well Construction Log
Well Number

KE110304B

MW-2

Cottages

S
T

Graphic
Symbol

Boretec1, Inc. / Track Rig
140# / 30"

WELL CONSTRUCTION

5

2-inch I.D. PVC casing: 0.44
to 56.7 feet

10

15

20

Forest Duff / Topsoil
Vashon Advance Outwash
18
22
27

Dense, slightly moist, brownish gray, fine SAND, some gravel, trace
to some silt; nonstratified (SP-SM).

33
32
44

Dense, slightly moist, brownish gray, silty fine SAND, trace to some
gravel; nonstratified (SM).

18
24
18

Dense, moist, brownish gray, fine SAND, trace coarse sand, trace to
some silt; nonstratified (SP-SM).

14
28
28

Very dense, moist, brownish gray, fine SAND, trace to some medium
sand, trace silt; nonstratified (SP).

24
33
42

As above, trace gravel.

26
50/5"

Very dense, moist, brownish gray, fine SAND, trace medium sand,
trace silt; nonstratified (SP).

21
26
50/6"

Very dense, moist, brownish gray with scattered orange staining, fine
SAND, trace silt; nonstratified (SP).

21
29
40
50/6"

25

NWWELL- B 110304B.GPJ BORING.GDT 5/25/17

30

35

1 of 2
Redmond, WA
263.93
10/1/14,10/1/14
8 inches

DESCRIPTION

Flush mount monument
Concrete seal 0 to 1 feet

Bentonite chips 1 to 55 feet

Sheet

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Blows/
6"

Water Level

Depth
(ft)

Project Name
Rose Hill
Elevation (Top of Well Casing)
Water Level Elevation
Drilling/Equipment
Hammer Weight/Drop

Project Number

Very dense, moist, brownish gray with orange laminations, fine
SAND, some silt, trace medium to coarse sand (SP-SM).
Very dense, moist, brownish gray, fine SAND, trace silt; laminated
(SP).

20
50/6"

As above, scattered orange staining.

24
50/5"

Very dense, moist, brownish gray with slight orange staining, fine
SAND, some silt; laminated (SP-SM).

27
50/6"

Very dense, moist, brownish gray, silty fine SAND, trace medium to
coarse sand; nonstratified (SM).

25
50/6"

As above, slight orange staining.

23
27
42

Very dense, moist, brownish gray with slight orange staining, fine
SAND, trace to some silt; very silty sand interbed (1/2 inch thick)
(SP-SM).

25
24
28

Very dense, moist, brownish gray with reddish orange staining, fine
SAND, trace to some silt, trace gravel (SP-SM).

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level (10/6/14)

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

ACMB

Approved by: CJK

Geologic & Monitoring Well Construction Log

55
Sand pack 55 to 67 feet
2-inch I.D. PVC well screen:
0.010-inch slot width, 56.7 to
66.7 feet

65
4 inch screwed pointed end
cap

NWWELL- B 110304B.GPJ BORING.GDT 5/25/17

Sand pack / native slough 67
to 77.5

S
T

Graphic
Symbol

WELL CONSTRUCTION

Sheet

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Boretec1, Inc. / Track Rig
140# / 30"

50

70

MW-2

Cottages

45

60

Well Number

KE110304B

Blows/
6"

Water Level

Depth
(ft)

Project Name
Rose Hill
Elevation (Top of Well Casing)
Water Level Elevation
Drilling/Equipment
Hammer Weight/Drop

Project Number

2 of 2
Redmond, WA
263.93
10/1/14,10/1/14
8 inches

DESCRIPTION

24
36
40

Very dense, moist, brownish gray, silty fine SAND, some medium
sand, trace gravel; very silty sand interbed (~ 2 inches thick) (SM).

44
50/5"

Very dense, moist, brownish gray with reddish orange staining, fine
to coarse SAND, trace silt, trace gravel (SP).

29
44
49

No recovery. Broken split spoon sampler.

26
40
47

Very dense, moist, brownish gray, fine SAND, some silt, trace gravel
(SP-SM).
Driller notes pebbles (~1/2 inch diameter).

29
25
49

Very dense, moist, brownish gray with slight orange staining, fine to
medium SAND, some silt, trace coarse sand, trace gravel (SP-SM).

25
21
33

Very dense, moist, brownish gray with slight orange staining, fine
SAND, trace medium sand, trace silt, trace gravel; laminated (SP).

22
29
35

Very dense, wet, brownish gray with scattered reddish orange
staining, fine SAND, trace to some medium to coarse sand, trace
gravel, trace silt; nonstratified (SP).

21
50/6"

Very dense, wet, brownish gray with scattered orange staining, fine
SAND, trace silt (SP).

24
37
50/6"

As above, reddish orange staining.

29
50/6"

As above.

40
50/4"

As above, trace gravel.

18
40
50/4"

Olympia Fine-Grained Deposits
Very dense, wet, gray, SILT, trace to some fine sand, trace organics;
laminated (ML).

16
29
29

As above, some sand.

Driller overdrilled to install well. No sample collected.
75
Driller notes drills like silt.

Boring terminated at 77.5 feet.
Well completed at 67 feet on 10/1/14.

Well tag BHX-384

14

Composite sample (67.5' / 70'): 40,600 bp C age date

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level (10/6/14)

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

ACMB

Approved by: CJK

Depth (ft)

LOG OF EXPLORATION PIT NO. EP-9

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be read
together with that report for complete interpretation. This summary applies only to the location of this trench at the time of
excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a
simplfication of actual conditions encountered.

DESCRIPTION

1
2

Elev: ~ 266

Forest Duff
Vashon Advance Outwash

Dense, moist, brownish gray, fine SAND, some silt; cemented clasts (SP-SM).

3
4
5
6
7

Dense, moist, brownish gray with scattered orange staining, fine SAND, trace medium sand, trace silt
(SP).

8
9
10

As above.

11
12

As above, trace to some silt (SP-SM).

13
14

As above; cemented clasts.

15
16
17
18
19

As above, trace silt (SP).
Bottom of exploration pit at depth 17 feet
No seepage. No caving.

Bottom area dimensions: 8 feet long x 2.5 feet wide x 17 feet deep

KCTP3 110304B.GPJ July 11, 2017
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Rose Hill Cottages
Redmond, WA
Logged by: ACMB
Approved by:

Project No. KE110304B
11/12/14

Depth (ft)

LOG OF EXPLORATION PIT NO. PD-1

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be read
together with that report for complete interpretation. This summary applies only to the location of this trench at the time of
excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a
simplfication of actual conditions encountered.

DESCRIPTION

1
2
3
4

Elev: ~ 257

Forest Duff
Vashon Advance Outwash
Dense, moist, grayish brown, silty fine SAND, trace to some gravel (SM).
Dense, moist, grayish brown, silty fine SAND, trace medium sand; faint stratification; cemented clasts
(SM).
As above, trace gravel.

5
6
7

As above.

Dense, moist, brownish gray with scattered orange staining, silty fine SAND, some gravel (SM).

8
9
10
11
12
13

Dense, moist, brownish gray, fine to medium SAND, trace gravel, trace silt (SP).
Excavator notes digging doesn't feel as tight.

Dense, moist, brownish gray, fine to medium SAND, trace to some silt, trace gravel, scattered silt beds
(1/4 inch thick) (SP-SM).

As above.

14
15
16

As above, trace silt, no silt beds.

17
18
19

As above.
Bottom of exploration pit at depth 18 feet
No seepage. No caving.

KCTP3 110304B.GPJ July 11, 2017
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Rose Hill Cottages
Redmond, WA
Logged by: ACMB
Approved by:

Project No. KE110304B
11/12/14

Depth (ft)

LOG OF EXPLORATION PIT NO. PD-1

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be read
together with that report for complete interpretation. This summary applies only to the location of this trench at the time of
excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a
simplfication of actual conditions encountered.

DESCRIPTION

21
22
23
24

Pit Drain Construction Details:
0 to 18 feet: 2 inch diameter PVC monitoring pipe with 6 feet of screen installed at bottom of hole; end
cap glued in place
0 to 2 feet: Native soils
2 feet: Filter fabric
2 to 18 feet: Pea gravel
Bottom area dimensions: 8 feet long x 2.5 feet wide x 18 feet deep
Dispersal pipe: 2 inch diameter PVC pipe, elbowed at 3.75 feet with 4 feet hand-slotted screen and end
cap. Located 1 foot from monitoring pipe.

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

KCTP3 110304B.GPJ July 11, 2017
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Rose Hill Cottages
Redmond, WA
Logged by: ACMB
Approved by:

Project No. KE110304B
11/12/14

Depth (ft)

LOG OF EXPLORATION PIT NO. PD-2

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be read
together with that report for complete interpretation. This summary applies only to the location of this trench at the time of
excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a
simplfication of actual conditions encountered.

DESCRIPTION

1
2
3
4

Elev: ~ 304
Forest Duff
Weathered Vashon Lodgement Till
Dense, very moist, brownish gray, sandy SILT, some gravel, trace to some roots; minor seepage below
1 foot (ML).

Vashon Advance Outwash
Dense, moist, brownish gray, fine to medium SAND, trace silt; slight orange staining (SP).

5
6
7

Dense, moist, brownish gray, fine to medium SAND, some silt; ~ 1/4 inch thick beds of gray silt
(SP-SM).

8
9

Dense, moist, brownish gray, fine to medium SAND, trace silt; no silt beds (SP).

10
11

As above; trace scattered cemented clasts present.

12
13
14

Dense, moist, brownish gray, fine to medium SAND, trace silt; faint stratification; scattered orange
staining (SP).

15
16
17
18
19

KCTP3 110304B.GPJ July 11, 2017

20

Dense, moist, brownish gray, fine to medium SAND, some silt; scattered silt lenses present; orange
staining (SP-SM).
Dense, moist, brownish gray, medium SAND, trace to some silt; trace scattered cemented clasts
(SP-SM).
Dense, moist, brownish gray, fine to medium SAND, some silt; scattered orange staining; scattered
cemented clasts (~ 2 inches thick) present (SM).
Dense, moist, brownish gray, fine to medium SAND, trace to some silt; faint stratification; scattered
orange staining; cemented clasts (<1/2 inch thick) present (SM).

Rose Hill Cottages
Redmond, WA
Logged by: ACMB
Approved by:

Project No. KE110304B
12/29/14

Depth (ft)

LOG OF EXPLORATION PIT NO. PD-2

This log is part of the report prepared by Associated Earth Sciences, Inc. (AESI) for the named project and should be read
together with that report for complete interpretation. This summary applies only to the location of this trench at the time of
excavation. Subsurface conditions may change at this location with the passage of time. The data presented are a
simplfication of actual conditions encountered.

DESCRIPTION

21
22
23
24
25
26

Bottom of exploration pit at depth 19.25 feet
No seepage. No caving.

Pit Drain Construction Details:
0 to 19.25 feet: 2 inch diameter PVC monitoring pipe with 5 feet of screen installed at bottom of hole;
end cap glued in place
0 to 4.25 feet: Native soils
4.25 feet: Filter fabric
4.25 to 19.25 feet: Pea gravel
Bottom area dimensions: 7 feet long x 2.5 feet wide x 19.25 feet deep
Dispersal pipe: 2 inch diameter PVC pipe, elbowed at7 feet with 4 feet hand-slotted screen and end
cap. Located 1 foot from monitoring pipe.

27
28
29
30
31
32
33
34
35
36
37
38
39
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Rose Hill Cottages
Redmond, WA
Logged by: ACMB
Approved by:

Project No. KE110304B
12/29/14

Geologic & Monitoring Well Construction Log

Project Number

Well Number

170101H001

MW-3

S
T

Flush mount monument
J-Plug expandable locking
cap
Concrete seal 0.5 to 1 foot

Granular bentonite 1 to 19
feet

5

2-inch I.D. PVC casing,
threaded 0.5 to 21.5 feet

DESCRIPTION
Vashon Advance Outwash
Ground surface: graded drilling pad consisting of very silty fine
sand.

1
4
6

3
8
13

6
7
8

10
5
7
8

4
8
8

15
5
9
9

NWWELL- B 170101.GPJ BORING.GDT 5/25/17

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Graphic
Symbol

WELL CONSTRUCTION

/ Track-Mounted Drill Rig

Blows/
6"

Water Level

Depth
(ft)

Project Name
Redmond Cottages
Elevation (Top of Well Casing) 0
Water Level Elevation
Dry
Drilling/Equipment
Gregory Drilling
Hammer Weight/Drop
140# / 30"

Sheet

1 of 4
Redmond, WA
302.70
4/19/17,4/19/17
8 inches

7
10
10

Stiff, very moist, brownish gray, fine sandy SILT, trace gravel; iron
oxidation; stratified (ML).

Very stiff, moist, brownish gray, fine sandy SILT, trace gravel;
stratified (ML).

Medium dense, moist, gray, fine SAND, some silt; some light brown
layers; stratified (SP).

Medium dense, moist, brownish gray, silty, fine SAND; stratified
(SM).

Medium dense, moist, brownish gray, silty, fine SAND, grades to
trace to some silt in bottom 3 inches of sample; stratified (SM).

Upper 6 inches of sample: Medium dense, moist, brownish gray,
fine SAND, trace to some silt; stratified (SP).
Lower 12 inches of sample: Medium dense, moist, brownish gray,
fine SAND, silty to some silt; stratified (SM-SP). Iron oxidation at
contact between upper and lower parts.

Medium dense, moist, brownish gray, fine SAND, trace silt, gradually
decreasing moisture with increasing depth; stratified (SP).

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level ()

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

KRB/SST

Approved by: CJK

Geologic & Monitoring Well Construction Log

Project Number

Well Number

170101H001

MW-3

Colorado 10/20 silica sand
19 to 33 feet

2-inch I.D. PVC well screen,
0.010-inch slot width 21.5 to
31.5 feet threaded to casing

S
T

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Graphic
Symbol

WELL CONSTRUCTION

/ Track-Mounted Drill Rig

Blows/
6"

Water Level

Depth
(ft)

Project Name
Redmond Cottages
Elevation (Top of Well Casing) 0
Water Level Elevation
Dry
Drilling/Equipment
Gregory Drilling
Hammer Weight/Drop
140# / 30"

6
8
10

7
12
13

25
8
15
16

10
24
30

30
28
30
20

Well tag #BJZ 738
10
20
19

Sheet

2 of 4
Redmond, WA
302.70
4/19/17,4/19/17
8 inches

DESCRIPTION
Upper 4 inches of sample: Medium dense, moist, brownish gray,
very silty, very fine SAND; stratified (SP).
Middle 7 inches of sample: Medium dense, moist, brownish gray,
fine SAND, trace silt; stratified (SP).
Lower 5 inches of sample: Medium dense, moist, brownish gray,
very silty, very fine SAND; stratified (SP).
Medium dense, moist, brownish gray, silty to very silty, fine SAND,
trace medium to coarse sand, trace gravel; iron oxidation; stratified
(SM).

Upper 6 inches of sample: Dense, moist, brownish gray, silty, fine
SAND, trace medium to coarse sand; stratified (SM).
Lower 12 inches of sample: Dense, moist, brownish gray, silty,
gravelly SAND; iron oxidation; stratified (SM).

Upper 3 inches of sample: Hard, moist, light brown, SILT, with thin
layers of iron-oxidized fine sand; stratified (ML).
Lower 12 inches of sample: Very dense, moist, brownish gray, fine
to coarse SAND, some silt, some gravel; iron oxidation; stratified
(SW).

Dense to very dense, moist, brownish gray, silty, sandy GRAVEL;
iron oxidation; stratified (GW).

Hard, moist, light brown, SILT; stratified; layer (~1 inch thick) of
iron-oxidized fine to medium sand ~ 6 inches from bottom of sample;
small (<0.1 inch) organic fragment in silt (ML).

Granular bentonite 33 to 61.5
feet
35

NWWELL- B 170101.GPJ BORING.GDT 5/25/17

12
19
29

11
21
24

Upper 6 inches of sample: Dense, moist to very moist, brownish
gray, fine SAND, trace medium to coarse sand, trace gravel; iron
oxidation; stratified (SP).
Lower 12 inches of sample: Hard, moist, brownish gray (upper) to
light brown (lower), SILT; color grades gradually; layer (~0.25 inch
thick) of iron-oxidized fine to medium sand ~10 inches from bottom
of sample; stratified (ML).
Hard, moist, brownish gray, SILT, trace fine sand; layer (~0.1 inch
thick) of iron-oxidized fine sand ~9 inches from bottom of sample;
iron oxidation in lower 9 inches of sample; stratified (ML).

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level ()

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

KRB/SST

Approved by: CJK

Geologic & Monitoring Well Construction Log

Project Number

Well Number

170101H001

MW-3

S
T

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Graphic
Symbol

WELL CONSTRUCTION

/ Track-Mounted Drill Rig

Blows/
6"

Water Level

Depth
(ft)

Project Name
Redmond Cottages
Elevation (Top of Well Casing) 0
Water Level Elevation
Dry
Drilling/Equipment
Gregory Drilling
Hammer Weight/Drop
140# / 30"

14
31
42

18
28
34

45
31
43
48

22
31
30

50

Sheet

3 of 4
Redmond, WA
302.70
4/19/17,4/19/17
8 inches

DESCRIPTION
Very dense, moist, light brown, fine to medium SAND, trace silt;
stratified (SP).

Very dense, moist, light brown, fine to medium SAND, trace silt;
stratified (SP).

Very dense, moist, light brown, fine to medium SAND, trace coarse
sand, trace silt; stratified (SP).

Upper 3 inches of sample: Very dense, moist, light brown, fine to
medium SAND, trace coarse sand, trace silt; stratified (SP).
Lower 15 inches of sample; Very dense, moist, light brown, fine
SAND, trace silt; layer (~2 inches thick) of very fine sand with some
silt ~6 inches from bottom of sample; slight iron oxidation; stratified
(SP).
Very dense, moist, light brown, fine SAND, trace silt; stratified (SP).

19
37
38

18
31
35

55

NWWELL- B 170101.GPJ BORING.GDT 5/25/17

13
25
25

17
27
32

Very dense, moist, light brown, fine SAND, trace silt; layers of very
fine sand near bottom of sample; stratified (SP).

Dense to very dense, moist, light brown, fine SAND, trace silt; thin
gray bands (<0.1 inch thick) of very fine sand in lower 12 inches of
sample; stratified (SP).

Very dense, moist, light brown, fine SAND, trace silt; iron oxidation in
lower 12 inches of sample; stratified (SP).

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level ()

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

KRB/SST

Approved by: CJK

Geologic & Monitoring Well Construction Log

Project Number

Well Number

170101H001

MW-3

S
T

Location
Surface Elevation (ft)
Date Start/Finish
Hole Diameter (in)

Graphic
Symbol

WELL CONSTRUCTION

/ Track-Mounted Drill Rig

Blows/
6"

Water Level

Depth
(ft)

Project Name
Redmond Cottages
Elevation (Top of Well Casing) 0
Water Level Elevation
Dry
Drilling/Equipment
Gregory Drilling
Hammer Weight/Drop
140# / 30"

10
20
22

Sheet

4 of 4
Redmond, WA
302.70
4/19/17,4/19/17
8 inches

DESCRIPTION
Dense, moist, light brown, fine SAND, trace silt; iron oxidized layers
in lower 6 inches of sample; layers (~1 inch thick) of brownish gray,
fine sand ~6 inches from bottom of sample; stratified (SP).

Boring terminated at 61.5 feet.
Well completed at 31.5 feet on 4/19/17.
No ground water encountered.

65

70

NWWELL- B 170101.GPJ BORING.GDT 5/25/17

75

Sampler Type (ST):
2" OD Split Spoon Sampler (SPT)

No Recovery

M - Moisture

3" OD Split Spoon Sampler (D & M)

Ring Sample

Water Level ()

Grab Sample

Shelby Tube Sample

Water Level at time of drilling (ATD)

Logged by:

KRB/SST

Approved by: CJK

APPENDIX C
Slope/W Profiles and
Slope Stability Analysis Results

170101E001
Rose Hill Cottages Section AA-AA'

Name: Silt
Unit Weight: 120 pcf
Cohesion: 500 psf
Phi: 32 °

Seismic - 0.26g

Name: Upper Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 34 °
Name: Gravel Layer
Unit Weight: 125 pcf
Cohesion: 100 psf
Phi: 38 °
Lot 9 Structure
Proposed infiltration vault

1,000 pcf
surcharge

Silt

1.1

Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

15' Slope Buffer

290

Name: Silty Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

Upper Advance Outwash

Elevation

Gravel Layer
270

Silty Advance Outwash
Advance Outwash
250

230
10

50

90

130

Distance

170

210

250

170101E001
Rose Hill Cottages Section AA-AA'

Name: Silt
Unit Weight: 120 pcf
Cohesion: 500 psf
Phi: 32 °

Static

Name: Upper Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 34 °
Name: Gravel Layer
Unit Weight: 125 pcf
Cohesion: 100 psf
Phi: 38 °
Lot 9 Structure
Proposed infiltration vault

1,000 pcf
surcharge

Silt

1.7

Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

15' Slope Buffer

290

Name: Silty Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

Upper Advance Outwash

Elevation

Gravel Layer
270

Silty Advance Outwash
Advance Outwash
250

230
10

50

90

130

Distance

170

210

250

170101E001
Rose Hill Cottages Section BB-BB'
Seismic - 0.26g
Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °
Name: Structural Fill
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 32 °
Proposed infiltration vault
280

Reinforced Fill

1.1

Rockery

15' Slope Buffer

Name: Reinforced Fill
Unit Weight: 130 pcf
Cohesion: 0 psf
Phi: 34 °

270

Structural Fill

Elevation (ft)

260

Advance Outwash

250
240
230

15' Slope Buffer

220
210
200
190
180
-50

-25

0

25

50

75

100

Distance (ft)

125

150

175

200

225

250

170101E001
Rose Hill Cottages Section BB-BB'
Static
Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °
Name: Structural Fill
Unit Weight: 125 pcf
Cohesion: 0 psf
Phi: 32 °
Proposed infiltration vault
280

Reinforced Fill

1.8

Rockery
15' Slope Buffer

Name: Reinforced Fill
Unit Weight: 130 pcf
Cohesion: 0 psf
Phi: 34 °

270

Structural Fill

Elevation (ft)

260

Advance Outwash

250
240
230

15' Slope Buffer

220
210
200
190
180
-50

-25

0

25

50

75

100

Distance (ft)

125

150

175

200

225

250

170101E001
Rose Hill Cottages Section CC-CC'
Seismic - 0.26g
1.2

Lot 22 Structure
1,000 pcf
surcharge

15' Slope Buffer
Name: Lodgement Till
Unit Weight: 140 pcf
Cohesion: 200 psf
Phi: 38 °

Lodgement Till

Elevation

290

Advance Outwash
Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

270

250

230
10

50

90

130

Distance

170

210

250

170101E001
Rose Hill Cottages Section CC-CC'
Static
1.9

Lot 22 Structure
1,000 pcf
surcharge

15' Slope Buffer
Name: Lodgement Till
Unit Weight: 140 pcf
Cohesion: 200 psf
Phi: 38 °

Lodgement Till

Elevation

290

Advance Outwash
Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

270

250

230
10

50

90

130

Distance

170

210

250

170101E001
Rose Hill Cottages Section DD-DD'

Name: Silt
Unit Weight: 120 pcf
Cohesion: 500 psf
Phi: 32 °

Seismic - 0.26g

Name: Upper Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 34 °
Name: Gravel Layer
Unit Weight: 125 pcf
Cohesion: 100 psf
Phi: 38 °

Lot 4 Structure
1.1

1,000 pcf
surcharge

Proposed infiltration vault

Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

15' Slope Buffer
Silt

290

Upper Advance Outwash

Name: Silty Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

Elevation

Gravel Layer
270

Silty Advance Outwash
Advance Outwash
250

230
10

50

90

130

Distance

170

210

250

170101E001
Rose Hill Cottages Section DD-DD'

Name: Silt
Unit Weight: 120 pcf
Cohesion: 500 psf
Phi: 32 °

Static

Name: Upper Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 34 °
Name: Gravel Layer
Unit Weight: 125 pcf
Cohesion: 100 psf
Phi: 38 °

Lot 4 Structure
1.8

1,000 pcf
surcharge

Proposed infiltration vault

Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

15' Slope Buffer
Silt

290

Upper Advance Outwash

Name: Silty Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

Elevation

Gravel Layer
270

Silty Advance Outwash
Advance Outwash
250

230
10

50

90

130

Distance

170

210

250

170101E001
Rose Hill Cottages Section EE-EE'
Seismic - 0.26g
Lot 6 Structure

1.4

1,000 pcf
surcharge

300
290

Structural Fill
Upper
Gravel Layer
Advance Outwash

280

Rockeries

270

Elevation (ft.)

Silty Advance Outwash

15' Slope Buffer

260
250
Advance Outwash

240
230
220
210
200
190
180
0

20

40

60

80

100

120

140

160

180

Distance (ft.)

200

220

240

260

280

300

320

170101E001
Rose Hill Cottages Section EE-EE'
Static
Lot 6 Structure

2.3

1,000 pcf
surcharge

300
290

Structural Fill
Upper
Gravel Layer
Advance Outwash

280

Rockeries

270

Elevation (ft.)

Silty Advance Outwash

15' Slope Buffer

260
250
Advance Outwash

240
230
220
210
200
190
180
0

20

40

60

80

100

120

140

160

180

Distance (ft.)

200

220

240

260

280

300

320

170101E001
Rose Hill Cottages Section FF-FF'
Seismic - 0.26g

Lot 28 Structure

Elevation

290

Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

1.6

1,000 pcf
surcharge

15' Slope Buffer

270

Advance Outwash

250

230
10

50

90

Distance

130

170

170101E001
Rose Hill Cottages Section FF-FF'
Seismic - 0.26g

Lot 28 Structure

Elevation

290

Name: Advance Outwash
Unit Weight: 130 pcf
Cohesion: 200 psf
Phi: 38 °

2.9

1,000 pcf
surcharge

15' Slope Buffer

270

Advance Outwash

250

230
10

50

90

Distance

130

170

APPENDIX D
Hydrograph

Square Apartments
RosehillVillage
Cottages
170101E001
Hydrograph
213.0

2.5

212.0
2

1.5

209.0

1

Daily Rainfall (Inches)

210.0

208.0

207.0
0.5
206.0

205.0

MW‐1 Hand

MW‐1 Datalogger

MW‐2 Hand

MW‐2 Datalogger

2/12/16

11/4/15

Date & Time

7/27/15

4/18/15

1/8/15

0
9/30/14

Groundwater Elevation (Feet)

211.0

Juanita Creek, KC Precipitation Data
Associated Earth Sciences, Inc.

