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INTRODUCTION 
 
This Critical Areas Report pertains to the proposed residential development known as 
Maplewood.  The site consists of an undeveloped, forested parcel (King County Parcel No. 
3426059071) of 0.65 acres located at the southeast corner of the intersection of 167th Avenue 
NE and NE 85th Street in Redmond, Washington.  The project would include dividing the site 
into eight lots for construction of new multistory townhomes with a central north-south 
trending driveway that exits onto 167th Avenue NE.  The townhomes would have partial below 
grade levels.  Based on finished floor elevations of the townhomes provided by CORE Design, 
Inc. (CORE Design) we expect cuts from 10 to 15 feet will be required to reach final grades.  
Temporary slopes or shoring may be needed to reach final grades, especially in the northeast 
corner of the site.  Retaining walls from 4 to 12 feet in height are planned along the north and 
south sides of the site.  Low impact development stormwater features are being considered for 
the project.  
 
This Critical Areas Report addresses geologic hazards associated with the proposed 
development located near the base 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 
20D-2 of the Redmond Municipal Code (RMC). 
 
 
WRITTEN AUTHORIZATION 
 
Written authorization to proceed with the geotechnical aspects of this Critical Areas Report was 
granted by Mr. Barry Margolese of Amalani, LLC.  This Critical Areas Report has been prepared 
for the exclusive use of IBBO, LLC and Amalani, LLC 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 RMC.  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 20D-2 
 
 
I.  GENERAL INFORMATION  
 
A.  Name of proposal as shown on City applications. 
 
Maplewood 
 
B.  Name of applicant as shown on City applications. 
 
IBBO, LLC and Amalani, LLC. 
 
C.  Name of organization and individual providing this information. 
 
Stephen A. Siebert, P.E. and Bruce L. Blyton, P.E. 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.  Stephen A. Siebert and Bruce L. Blyton are licensed professional engineers in the 
State of Washington.   
 
E.  Date the information was prepared. 
 
October 2015. 
 
F.  Location of proposed activity. 
 
The proposed development is located in the western portion of King County Tax Parcel No. 
0125059114.  The property is located at the southeast corner of the intersection of 167th 
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Avenue NE and NE 85th Street in Redmond, Washington.  The location of the site is shown on 
the “Vicinity Map,” Figure 1. 
 
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 0.65 acres 
which is primarily forested.  The ground surface elevation ranges from 70 feet above mean sea 
level (amsl) in the southwest corner of the site to 125 feet amsl in the east portion of the site.  
The ground surface generally slopes to the west/southwest across most of the site.  A steep 
slope inclined at greater than 40 percent is present on the east end of the parcel.  An existing 
trail is located near the base of the slope.  Remnants of a man-made steep slope created as a 
result of previous grading are present in the southwest portion of the site and south of the site.  
There is a faint, remnant stream channel, located in the eastern portion of the site, oriented 
roughly northeast-southwest, that creates a linear localized depression.  Vegetation on the 
property consists of both large evergreen and deciduous trees with a moderately dense 
understory of ferns, low brush, vines, blackberries, and small saplings.     
 
I.  Aerial photograph with overlays displaying site boundaries and critical areas. 
 
An aerial photograph of the site is shown on Figure 2 (attached). 
 
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). 
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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 February 2004 and 
October 2006 geotechnical studies, October 2015 geotechnical 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 
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, 2015, “Subsurface Exploration, Geologic Hazard, and Geotechnical Engineering 
Report, Maplewood,” Project Number KE120383B. 

 
2. AESI, 2006, “Supplementary Subsurface Explorations and Geotechnical Engineering 

Study, Shaughnessy Heights,” Project Number KE03735C. 
 

3. AESI, 2004, “Subsurface Exploration, Geologic Hazard, and Preliminary Geotechnical 
Engineering Report, Shaughnessy Heights,” Project Number KE03735A. 
 

4. Booth et al., 2006, Geologic Map of King County, Washington  
 

5. Booth, Troost and Wisher, 2007, Geologic Map of the Redmond Bear Creek Area  
 

6. Minard and Booth, 1988, Geologic Map of the Redmond Quadrangle, Washington 
 

7. United States Department of Agriculture, Natural Resources Conservation Service 
on-line Web Soil Survey. 

 

 
October 9, 2015; Revised October 21, 2015 ASSOCIATED EARTH SCIENCES, INC. 
SAS/pc/ld - KE120383B8 - Projects\20120383\KE\WP Page 4 



Maplewood (Formerly Shaughnessy Heights West)  Critical Areas Report 
Redmond, Washington (Geotechnical Aspects) 
 
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. 
 
As previously discussed, the planned development is located on the western portion of the site 
and the landslide hazard area is on the eastern portion.   
 
Geologic Reconnaissance 
 
We conducted a reconnaissance of the steep slope on October 5, 2015.  During our 
reconnaissance, no evidence of historical landslide activity, such as scarps, hummocky 
topography, tension cracks, reversed slope benches, or unusually distorted trees, was 
observed.  In addition, no areas of emergent seepage were observed 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.   
 
Geologic Mapping and Review of Area Exploration Logs 
 
The subject site is located at the southwestern base of the upland plateau.  According to 
reports published by the City of Redmond (Parametrix et al., 1997) and other published 
geologic maps for the area, including Geologic Map of the Redmond Quadrangle, Washington 
(Minard and Booth, 1988), the Geologic Map of King County, Washington (Booth et al., 2006), 
and the Geologic Map of the Redmond Bear Creek Area (Booth, Troost, and Wisher, 2007), the 
Redmond plateau is mantled by Vashon lodgement till.  Areas of Vashon recessional outwash 
are mapped near the base of the slope.  Pre-Fraser deposits are also mapped on the slopes of 
the plateau in the vicinity of the site.   
 
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, 
2004, 2006, and 2015). 
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Subsurface Exploration 
 
In 2004, AESI conducted a site reconnaissance and observed the excavation of 10 exploration 
pits completed across the original 17.5-acre “Shaughnessy Heights” project area (AESI, 2004), 
which includes the 0.65-acre area currently being proposed for development known as 
“Maplewood”.  In 2006, AESI drilled five exploration borings in the vicinity of several steep 
slopes located within the original “Shaughnessy Heights” project area (AESI, 2006).  Exploration 
EP-10 was located in between the currently proposed “Maplewood” Lots 2 and 3, and 
exploration boring EB-4 was completed near the southeast corner of proposed Lot 8.  For our 
current phase of study, an additional two exploration borings (EB-5 and EB-6) were advanced 
along the north property line, in the location of the proposed retaining wall and on the north 
side of proposed Lot 5.  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 and on Geologic Cross Section A-A’ 
on Figure 4.   
 

• Vashon Recessional Outwash:  This unit was encountered below the surficial topsoil 
layer at the locations of exploration pit EP-10 and borings EB-5 and EB-6.  These 
sediments generally consisted of loose to medium dense, tan to brown sand, with 
variable amounts of silt and gravel.  The upper 1½ to 2½ feet of this unit in EP-10 was 
weathered to a tannish-orange color.  The recessional outwash sediments were 
deposited by meltwater streams emanating from the retreating glacial ice during the 
latter part of the Vashon Stade of the Fraser Glaciation, approximately 12,500 years ago.  
This unit generally extended to a depth of 5 feet, but at the location of exploration 
boring EB-6 it extended to a depth of approximately 9.5 feet.  Recessional outwash 
sediments were not encountered in boring EB-4.   

 
• Vashon Lodgement Till:  Sediments interpreted as Vashon lodgement till were 

encountered below the recessional outwash in EP-10, EB-5, and EB-6, and at ground 
surface in EB-4.  The sediments consisted of medium dense to very dense, tan silty sand 
with variable amounts of gravel, and displayed an unsorted texture.  Vashon lodgement 
till was deposited at the base of an active continental glacier and were subsequently 
overrun and compacted by about 3,000 feet of glacial ice in the project area during the 
Vashon Stade of the Fraser Glaciation, approximately 15,000 years ago.     

 
• Possession (?) Glaciomarine:  These sediments were encountered below the Vashon 

lodgement till deposits in borings EB-5 and EB-6.  These sediments generally consisted 
of very stiff to hard, unsorted bluish gray silt to sandy silt with scattered dropstones, 
which exhibited a somewhat fractured texture, were slightly moist to moist, and reacted 
chemically with hydrochloric acid.  These sediments are tentatively interpreted to be 
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representative of Possession-aged deposits, which were possibly deposited in a marine 
environment.  This unit has been glacially consolidated.   
 

• Possession (?) Drift:  Sediments encountered below the Possession (?) glaciomarine at 
the location of boring EB-6, and below the Vashon lodgement till in EB-4 consisted of 
very dense, stratified silty sand and sandy silt with trace gravel.  These sediments are 
tentatively interpreted to be representative of Possession-age drift deposits.  These 
sediments were subsequently overridden by the Possession ice sheet and consolidated.   

 
Geologic Hazard Areas 
 
Landslide Hazard Areas 
 
The eastern end of the site is 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.  The near-surface soil underlying the site consists 
of loose to medium dense recessional outwash overlying very dense/hard lodgement till.  We 
observed the steep slopes at the site for indications of slope instability, such as bowed or tilted 
trees, naturally occurring terraced topography, tension cracks, reversed drainage gradients, and 
unvegetated soil exposures.  We did not observe any obvious indications of past or ongoing 
slope movement.  The locations of the Landslide Hazard Areas are shown on Figure 3. 
 
Erosion Hazard Areas 
 
Section 20D.140.60-010(1)(a) of the RMC 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) on-line soil mapping for the 
project area indicates that the southwestern portion of the site is mapped as Everett gravelly 
sandy loam (EvB) for 0 to 5 percent slopes and the northeastern 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. 
 
Characterization of Ground Water Conditions 
 
Ground water was not encountered in any of the on-site explorations, with the exception of a 
small amount of water within the Possession (?) Drift unit observed in EB-6.  However, based on 
the information obtained to date (existing literature and on-site explorations), the principal 
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ground water “regime” in the site vicinity is the alluvial aquifer.  The alluvial aquifer has limited 
hydrogeologic connection to the pre-Fraser ground water we encountered.  The depth to 
ground water in the alluvial aquifer is variable.  Based on the static water levels reported on 
water well logs, the depth to water in the alluvial aquifer ranges from approximately 8.5 to 
18 feet west of the site. 
 
C2b.  A written analysis of proposed clearing, grading, and construction activities. 
 
We understand that the project would include dividing the site into eight lots for construction 
of new multistory townhomes with a central north-south trending driveway that exits onto 
167th Avenue NE.  The townhomes would have partial below grade levels.  Based on finished 
floor elevations of the townhomes provided by CORE Design we expect cuts from 10 to 15 feet 
will be required to reach final grades.  Temporary slopes or shoring may be needed to reach 
final grades, especially in the northeast corner of the site.  Retaining walls from 4 to 12 feet in 
height are planned along the north and south sides of the site.  We understand that low impact 
development stormwater features are being considered for the project.  
 
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. 
 
We evaluated slope stability across the site using the computer software program Slope/W 
Version 5.20.  We developed a cross section of the slope for our stability analysis using a 
topographic survey of the site developed by CORE Design.  The location of the Cross Section 
AA-AA’ is shown on Figure 3.  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 1.  These parameters 
were derived based on the soils encountered in our borings, established correlations, and 
previous experience in similar soils in the Puget Sound area. 
   

 
October 9, 2015; Revised October 21, 2015 ASSOCIATED EARTH SCIENCES, INC. 
SAS/pc/ld - KE120383B8 - Projects\20120383\KE\WP Page 8 



Maplewood (Formerly Shaughnessy Heights West)  Critical Areas Report 
Redmond, Washington (Geotechnical Aspects) 
 

Table 1 
Summary of Soil Parameters for Stability Analysis 

 

Soil Unit 

Friction 
Angle 

(degrees) 
Cohesion 

(psf) 
Unit Weight 

(pcf) 
Recessional Outwash  30 0 115 
Lodgement Till  32 250 130 
Possession Sediments 29 500 125 

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 our explorations completed to date.  
 
Our stability analysis indicates a 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 the 
location evaluated.  Our stability analyses focused on failure surfaces located at the edge of the 
recommended 25-foot buffer from the base of the steep slope.  Details of our stability analysis 
are included in Appendix C.   
 
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 (BMP) 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. If possible, construction should proceed during the drier periods of the year and 

disturbed areas should be revegetated as soon as possible. 
 

3. 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. 

 
4. Temporary silt fences should be provided along the lower margins of cleared/disturbed 

areas. 
 

5. Check dams should be provided along any swale or temporary ditches. 
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6. Temporary sediment catchment facilities should be cleaned out and maintained 
periodically, as necessary, to maintain their capacity and function. 

 
7. 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 on-site 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 on-site on a part-time basis to monitor foundation excavation and 
subsurface drainage.  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. 
 
Townhouses proposed on Lots 7 and 8 will be located near the base of the steep (greater than 
40 percent) slope on the east side of the site.  A minimum 25-foot buffer is recommended from 
the base of the steep slopes for the planned structures.  
 
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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Duff/Topsoil

Recessional Outwash
Loose, moist, orange-tan, fine SAND with few silt and gravel.

Medium dense, moist, tan, fine to medium SAND with some gravel.

Becomes interbedded, tan, SILTY very fine SAND and tan fine SAND.

Till
Dense, moist, tan, very fine SAND with few silt and gravel, scattered cobbles.

Bottom of exploration pit at depth 12 feet
No seepage.  No caving.

DESCRIPTION

Redmond, WA
Shaughnessy Heights
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Duff/Topsoil

Loose, moist, tan-orange, fine SAND with few silt and gravel.

Medium dense, moist, tan, fine to medium SAND with some gravel.

Till
Becomes dense, moist, tan, fine to medium SAND with some gravel.

Dense, moist, slightly oxidized, tan, SILTY very fine SAND with few gravel.

Bottom of exploration pit at depth 10 feet
No seepage.  No caving.
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Duff/Topsoil

Recessional Outwash
Loose, moist, tan-orange, fine to medium SAND.

Medium dense, moist, tan, fine to medium SAND with some gravel, scattered cobbles.

Till
Becomes dense, moist, tan, fine to medium SAND with some gravel.

Dense, moist, tan, SILTY very fine SAND with few gravel and scattered cobbles.

Bottom of exploration pit at depth 8 feet
No seepage.  No caving.
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of actual conditions encountered.
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Lodgement Till

Moist, brown with iron oxide stains, silty SAND with gravel.

No recovery - bad blow counts, sampler tip broken bentonite chips in sampler.

Possession Drift?
Moist, dark blue-gray, SILT with sand, scattered dropstones.

Wet (perched water), dark blue-gray, fine SAND with trace silt interbedded with
silty very fine sand, scattered silt seams.

Becomes moist, silty fine SAND to sandy SILT with broken rock piece.

Moist, blue-gray, clayey SILT, scattered dropstones.
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Bottom of exploration boring at 29 feet
Perched ground water observed at approximately 13 feet at time of drilling.
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Grass / Topsoil
Recessional Outwash

Very dense, slightly moist, brown, gravelly, fine to coarse SAND, trace silt; blow
counts overstated due to rock in drill tip (SP).

Very dense, slightly moist, tan, very gravelly, fine to coarse SAND, some silt;
blow counts overstated due to rock in drill tip (SM).

Very dense, slightly moist, tan, silty, fine to coarse SAND, some gravel; blow
counts overstated due to rock in drill tip (SM).

Vashon Lodgement Till
Very dense, slightly moist, gray, very silty, fine SAND, some gravel (SM).

Possession (?) Glaciomarine

Hard, moist, blue gray, sandy SILT, trace gravel; diamict; unsorted; mild
reaction with HCl (ML).

Hard, moist, blue gray, SILT, trace gravel; diamict; unsorted; mild reaction with
HCl (ML).

As above.
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Bottom of exploration boring at 26.5 feet
No ground water encountered.
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Topsoil

Recessional Outwash

Medium dense, slightly moist, tan, gravelly, fine SAND, trace silt (SP).

As above.

Medium dense, slightly moist, tannish brown, gravelly, fine to coarse SAND
(SP).

Possession (?) Glaciomarine
Very stiff, moist, tan, SILT, trace fine to medium sand, trace gravel; diamict;
unsorted; mild reaction with HCl (ML).

Very stiff, moist, blue gray, SILT, trace sand; diamict; unsorted; mild reaction
with HCl (ML).

Hard, slightly moist, blue gray, sandy SILT, trace gravel; diamict; unsorted; mild
reaction with HCl (ML).

Possession (?) Drift

Very dense, wet, blue gray, silty, fine to coarse SAND, trace gravel (SM).
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Unable to measure static water level because hole collapsed up to 12 feet.
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Page 1 of 7 

Date:  December 21, 2015  From:  Jennifer H. Saltonstall, L.G., L.Hg. 

To:  IBBO, LLC and Amalani, LLC  Project Manager:  Stephen A. Siebert, P.E. 

  105 South Main Street, Suite 230 
Principal in 
Charge: 

Curtis J. Koger, L.G., L.E.G, L.Hg. 

  Seattle, Washington 98104  Project Name: 
Maplewood (formerly 
Shaughnessy Heights West) 

Attn:  Mr. Barry Margolese  Project No:  KE120383B 

cc:  Mr. Joshua P. Beard, P.L.A. jpb@coredesigninc.com 

Subject:  Ground water recharge evaluation, Maplewood Project, Redmond, WA 

 
Associated Earth Sciences, Inc. (AESI) provides this technical memorandum summarizing the results of ground 
water recharge calculations performed for the Maplewood project in Redmond, Washington.  This technical 
memorandum is based on information presented in previous reports for the project including: 
 

 AESI, February 9, 2004, Subsurface Exploration, Geologic Hazards, and Preliminary Geotechnical 
Engineering Report, Shaughnessy Heights 

 AESI, October 13, 2006, Supplementary Subsurface Explorations and Geotechnical Engineering 
Study, Shaughnessy Heights 

 AESI, September 26, 2012, Geotechnical Findings and Recommendations, Downspout Infiltration 
Suitability Assessment, Shaughnessy Heights West 

 AESI, October 15, 2012, Critical Aquifer Recharge Areas Report, Shaughnessy Heights West 

 AESI, October 21, 2015, Critical Aquifer Recharge Areas Report, Maplewood (formerly Shaughnessy 
Heights West) 

 AESI,  October  21,  2015,  Critical  Areas  Report  (Geotechnical  Aspects), Maplewood  (formerly 
Shaughnessy Heights West) 

 AESI, October 21, 2015, Subsurface Exploration, Geologic Hazards, and Preliminary Geotechnical 
Engineering Report, Maplewood (formerly Shaughnessy Heights West) 

 Core Design, Inc. (CORE), September 2015, Preliminary Storm Drainage Report for Maplewood Short 
Plat. 

 

PROJECT DESCRIPTION AND SITE CONDITIONS SUMMARY 
 
The  proposed Maplewood  project  is  an  8‐unit multi‐family  residential  development  located  on  the 
southwest margin of a north‐south trending upland referred to as Education Hill.  The Education Hill upland 
is bounded to the west by the Sammamish River Valley and to the east by the Bear Creek Valley.  The site is 
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located in a portion of southwest ¼ of Section 1, Township 25 North, Range 5 East, W.M., King County, on 
the south side of NE 85th Street extended and just east of 167th Avenue NE (see Figure 1, Vicinity Map). 
 
The following is a summary of our understanding of the project and the surrounding area. 
 

 The proposed Maplewood project is a tract from the Shaughnessy Heights development. The tract 
consists of a single parcel to the northwest of the Shaughnessy Heights development and the project 
was previously called Shaughnessy Heights West. The subject property is approximately 2.34 acres 
in size (King County parcel 0125059114).  Approximately 1.69 acres of the parcel is located within a 
Transferable Development Rights easement (Tract “A”) and will remain undeveloped. The remainder 
of the property in which the townhomes are proposed is approximately 0.65 acres (Tract “B”).  

 The  developed  site  plan  includes  creation  of  an  8  unit multi‐family  development  along with 
associated driveways, sidewalks, utilities, and open space areas and frontage improvements along 
167th Avenue NE, as shown as the attached Development Plan (CORE, October 2015).  The open 
space areas are to remain in the existing condition.  The townhomes would have partial below grade 
levels. Based on finished floor elevations of the townhomes provided by CORE we expect cuts from 
10 to 15 feet will be required to reach final grades.  Retaining walls from 4 t o12 feet in height are 
proposed on the north and south sides of the tract. 

 The existing site is currently an undeveloped forested parcel.  On the 0.65‐acre tract proposed for 
townhomes, the ground surface elevation ranges from about 65 feet above mean sea level (amsl) in 
the  southwest corner  rising  to about 125  feet amsl on  the eastern edge.   The ground surface 
generally slopes to the west/southwest across most of the site.  A steep slope inclined at greater 
than 40 percent is present on the eastern portion of the tract.  Remnants of a man‐made steep 
slope created as a result of previous grading are present in the southwest portion of the site and 
south of the site.  There is a faint remnant drainage located in the eastern portion of the tract, 
oriented roughly northeast‐southwest, that creates a linear localized depression.  Vegetation on the 
tract consists of both large evergreen and deciduous trees with a moderately dense understory.  

 The Preliminary Storm Drainage Report (CORE, 2015) describes that under the existing condition, 
discharge from the site is to the existing natural discharge location in the southwest corner, and that 
the proposed condition discharge from the site will be to a new tight line storm drainage system 
proposed under the adjacent (to the south) project referred to as “The Retreat” project.  Drainage is 
then routed to the south and west as it does in its natural condition through a series of ditches, 
culverts and pipes.  Flow control and water quality treatment will be provided by a public drainage 
and water quality facility located downstream of the project site. All upstream runoff is collected in 
the detention facility on the adjacent property.   

 Clean roof runoff will be discharged through perforated stub‐out drainpipes that connect to the 
storm system, allowing for minor infiltration through the perforated pipe.  Domestic water and sewer 
service will be provided by the City of Redmond.  Irrigation using imported water was not included in 
the water balance calculations due to the limited landscape/lawn areas. 

 As described in our above‐referenced reports, the subject site is located at the southwestern base of 
the Education Hill upland.  The upland is mantled by Vashon lodgement till and till sediments were 
encountered onsite at or within a few feet of ground surface.  Areas of Vashon recessional outwash 
are mapped near the base of the slope and areas of thin outwash were encountered on the slope.  
Till‐like pre‐Fraser‐age  low‐permeability deposits are also mapped on  the upland margin  in  the 
vicinity of the site and were encountered generally less than 10 feet below ground surface. 



Associated Earth Sciences, Inc. 
Technical Memorandum 

Project No: KE120383B  Page 3 

 As described in our above‐referenced reports, ground water was not encountered in any of the on‐
site explorations, with  the exception of an  isolated amount of water within  the pre‐Fraser‐age 
Possession (?) Drift unit observed at a depth 25 feet of in one exploration.  Based on the information 
obtained to date (existing literature and on‐site explorations), the principal ground water “regime” in 
the site vicinity includes the interflow zone and, west of the site, an extensive alluvial aquifer present 
on  the valley  floor.   The alluvial aquifer has  limited hydrogeologic connection to the pre‐Fraser 
ground water we encountered.  The depth to ground water in the alluvial aquifer is variable.  Based 
on the static water  levels reported on water well  logs, the depth to water in the alluvial aquifer 
ranges from approximately 8.5 to 18 feet west of the site. 

 
 

GROUND WATER RECHARGE SUMMARY 
 
Water balance analyses were conducted to evaluate the potential hydrologic impacts associated with the 
proposed development on ground water recharge.  The water balance provided estimates of precipitation, 
evapotranspiration, recharge, and runoff from the site.  Water balance analyses for existing and developed 
condition  scenarios were  conducted  using  land  use  cover  types  provided  by  CORE  (CORE,  2015)  and 
soil/geologic  conditions  described  in  our  above‐referenced  reports.    We  understand  from  past 
communication with City of Redmond Public Works that for SEPA analyses project ground water recharge 
impacts from the developed condition should be evaluated with respect to the existing condition.  Table 1 
summarizes existing and developed land use cover types.  Table 2 summaries the results of the water balance 
calculations.  The monthly distribution of the difference in recharge is presented in Table 3.  It should be 
noted that the water balance does not account for sources of recharge that are difficult to quantify.  The 
calculated difference in annual recharge between the existing conditions and developed conditions, based on 
the 0.65‐acre townhome tract, is approximately 0.38 acre‐feet.  This represents a calculated reduction in 
ground water recharge under the developed conditions.   
 
 

Table 1 
Existing and Developed Condition Land Cover Types 

 

Soil and Land 
Cover 

Outwash  Till*  Impervious 

Total (acres)** 
Forest (acres)  Forest (acres)  Grass (acres) 

Lot Areas (roof, 
driveway) 
(acres) 

Existing areas in 
acres 

0.05  0.60  0  0  0.65 

Developed areas 
in acres 

0  0.30  0.08  0.27  0.65 

*Areas where Vashon lodgement till or low‐permeability pre‐Fraser‐age Possession deposits were present at about 5 feet or 
less were considered as Till for ground water recharge/water balance calculations. 
**Total acreage is based on Tract “B” acreage and does not include offsite adjacent right‐of‐way improvements (0.08 acres of 
road, planter strip and sidewalk) or Tract “A” (1.69 acres of undisturbed forest). 
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Table 2 
Existing and Developed Conditions Monthly Water Balance 

 

    Existing Condition  Developed Condition 

Month  Rainfall 
(inches) 

ET 
(inches) 

RCH 
(inches) 

RO 
(inches) 

ET (inches) 
RCH 

(inches) 
RO 

(inches) 

Oct  4.45  1.55  1.43  1.47  1.35  0.77  2.33 

Nov  6.72  1.07  2.78  2.87  1.04  1.48  4.18 

Dec  6.5  0.76  2.83  2.91  0.80  1.51  4.18 

Jan  6.2  0.50  2.81  2.89  0.50  1.49  4.19 

Feb  4.39  0.43  1.95  2.01  0.41  1.04  2.93 

Mar  4.68  0.62  2.00  2.06  0.53  1.07  3.07 

Apr  3.68  1.34  1.15  1.19  1.00  0.62  2.06 

May  2.83  2.45  0.19  0.19  1.67  0.12  1.04 

Jun  2.40  3.16  ‐  ‐0.76  2.07  ‐  0.33 

Jul  1.35  4.11  ‐  ‐2.77  2.37  ‐  ‐1.03 

Aug  1.46  3.46  ‐  ‐2.01  2.09  ‐  ‐0.64 

Sep  2.46  2.18  0.14  0.14  1.58  0.09  0.79 

TOTAL  47.1  21.63  15.27  10.22  14.40  8.58  24.07 

 
Table 3 

Comparison of Existing and Developed Condition Monthly Recharge Volumes with Infiltration 

 
Month  Existing Condition 

Recharge (acre‐feet) 
Developed Condition 
Recharge (acre‐feet) 

Difference 
(acre‐feet) 

Oct  0.08  0.04  ‐0.04 

Nov  0.15  0.08  ‐0.07 

Dec  0.15  0.08  ‐0.07 

Jan  0.15  0.08  ‐0.07 

Feb  0.11  0.06  ‐0.05 

Mar  0.11  0.06  ‐0.05 

Apr  0.06  0.03  ‐0.03 

May  0.01  0.01  ‐ 

Jun  ‐  ‐  ‐ 

Jul  ‐  ‐  ‐ 

Aug  ‐  ‐  ‐ 

Sep  0.01  ‐  ‐ 

TOTAL  0.83  0.44  ‐0.38 

 
 
WATER BALANCE COMPONENTS 
 
The primary components of the water balance for the project site are precipitation (PPT), evapotranspiration 
(ET), ground water  recharge  (RCH), and  runoff  (RO).   These  components are  related by  the  following 
equation: 
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Water Balance: PPT – RCH – ET – RO = 0 
 
Where:  PPT = Precipitation 
  RCH = Recharge from rainfall falling on pervious areas 

  ET = Evapotranspiration 
  RO = Runoff 
 
Precipitation ‐ PPT 
 
Annual precipitation for the site is based on data recorded at the Redmond Ridge rainfall gauges, 18U and 
18V, and at the Carnation rain gauge over the period from October 1949 through December 2004.  As shown 
on Table 2 (attached), the average annual rainfall is approximately 47 inches.  The mean monthly rainfall 
distribution shows that approximately 80 percent of the annual average rainfall occurs between the months 
of October through May. 
 
Evapotranspiration ‐ ET 
 
Average monthly ET values for forest and grass are based on Hydrological Simulation Program – Fortran 
(HSPF) simulations conducted by Goldsmith (2004) for the Redmond Ridge and Redmond Ridge East projects 
and are provided in Table 4.  The Redmond Ridge development is located about 3.5 miles east of the site.  ET 
data for the HSPF simulations was estimated from monthly average potential ET data obtained from the 
Washington State University (WSU) Puyallup station for the period from June 1995 through February 2002 by 
applying a pan to lake evaporation coefficient of 0.75 to the Puyallup evaporation data.   
 

Table 4 
Average Monthly Evapotranspiration Volumes 

 

Month  Forest (in/ac)  Grass (in/ac) 
Impervious 
(in/ac) 

Oct  1.55  1.45  1.11 

Nov  1.07  1.04  1.02 

Dec  0.76  0.76  0.87 

Jan  0.50  0.50  0.51 

Feb  0.43  0.43  0.40 

Mar  0.62  0.61  0.42 

Apr  1.34  1.29  0.53 

May  2.45  2.12  0.68 

Jun  3.16  2.43  0.75 

Jul  4.11  2.59  0.38 

Aug  3.46  2.16  0.56 

Sep  2.18  1.83  0.84 

Total  21.63  17.21  8.05 

 
Existing Condition Recharge (RCH) and Runoff (RO) 
 
Recharge under the existing condition is from precipitation falling on pervious areas (RCH).  Recharge can 
vary significantly depending on the near‐surface soils.  Recharge calculations in this assessment examine flux 
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of water through the surficial sediments.  Ground water recharge through the low‐permeability soils (similar 
in behavior to glacial till for storm water runoff and ground water recharge purposes) was estimated using 
Equation 1 in combination with the USGS methodology described in Bidlake and Payne (2001).  The Bidlake 
and Payne (2001) study presents predictive equations for annual recharge based on annual precipitation.  
The equations are derived from an intensive near‐surface water balance for four study areas.  The equation 
for till soils provides an estimate of 14.01 inches per year for till soils.  The average annual RCH of 14.01 
inches per year for till was partitioned monthly by examining the monthly percentage of PPT remaining after 
ET is subtracted, and multiplying by the total average annual RCH of 14.01 inches.   
 
Thick outwash is interpreted to be present in the southwest corner of the site for purposes of ground water 
recharge calculations.   Ground water  recharge  through outwash soils was estimated using Equation 1 
rearranged as follows: RCH (outwash) = PPT – ET, with RO assumed to be zero for the portion of the site 
interpreted to be underlain with thicker outwash.   
 
For the purposes of our analysis, the runoff term includes both surface runoff and interflow.  Precipitation at 
this site soaks through the weathered till and thin recessional outwash sediments, and accumulates in the 
weathered horizon or on underlying low permeability geologic units, creating perched water conditions or 
an interflow zone during the wetter winter and spring seasons.  Ground water flow direction in the interflow 
zone is largely controlled by the topography of the underlying low‐permeability surface, which generally 
corresponds to surface topography.  Based on the topography of this site, the interflow is interpreted to flow 
offsite to the west.  For those summer months where average monthly ET exceeded PPT, the excess ET is 
interpreted to represent ET from interflow storage.  This can result in a calculated negative runoff value 
during those summer months. 
 
Developed Condition Recharge (RCH) 
 
Recharge under the developed condition has several components.  Precipitation falling on pervious areas will 
continue to provide recharge (RCH) across the site.  Under the developed condition, proposed grading will 
remove much of the weathered till and thin recessional outwash soils.   For purposes of ground water 
recharge calculations, the developed condition soil in pervious areas is assumed to be till. 
 
Additional sources of recharge are available from the proposed stormwater management system including 
minor  infiltration of  roof  runoff via perforated  stub‐outs, and also minor  infiltration  from watering of 
landscape areas using imported water.  Calculations of recharge from perforated stub‐out and water of 
landscape areas were not conducted.   
 

DISCUSSION OF RESULTS 
 
The water balance results indicate that under the developed condition there is a calculated reduction in 
recharge of about 0.38 acre‐feet, or 46 percent, based on a site development of 0.65 acres.  For comparison, 
if the 1.69‐acre tract of undisturbed forest is included in the calculation, the reduction of 0.38 acre‐feet is 
about 14 percent.  The calculated reduction in recharge does not account for sources of recharge that are 
difficult to quantify such as the following:   
 

 Some recharge will occur from irrigation using ‘imported’ water within open space and right‐of‐way 
landscaping areas. 
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