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April 30, 2013 
          AOA-4324 
Tom Kuniholm 
Tom Kuniholm Architects 
600 - 1st Ave., Suite 205 
Seattle, WA 98104 
 
 
SUBJECT: Critical Areas Report - Wall Residence - 1839 Killarney Way SE  

Shoreline Buffer & Structure Setback Modification,   
Steep Slope Modification 
 
 

Dear Tom: 
 
On February 27, 2013 I conducted a reconnaissance on the subject property located 
along the shoreline of the east side of Lake Washington.  The site is currently 
developed with an existing single-family residence and maintained yard areas to the 
lake edge.  A large rock bulkhead is located along the entire shoreline and the 
property contains an existing roofed wooden dock structure. 
 
The purpose of the site visit was to assess proposed modifications to the required 
25-foot shoreline buffer and 25-foot structure setback of Lake Washington as part of 
a proposed re-development of the property to replace the existing residence.  This 
report is intended to meet the requirements for Critical Area Reports per LUC 
20.25H. 
 
1.0 CRITICAL AREA IMPACTS 
 
1.1 Shoreline Buffer 
The only work that would be conducted within the 25-foot shoreline buffer is: 1) the 
removal of a portion of the rock bulkhead, 2) the creation of a small beach, and 3) 
the planting of a variety of native species to increase the habitat value of the 
shoreline environment.  This work is intended to mitigate for increased impervious 
surface associated with construction within the 25-foot shoreline structure setback. 
 
1.2 Shoreline Structure Setback 
Although no portion of the re-developed residence would be constructed within the 
structure setback, 1,076 s.f. of existing yard would be converted to a terraced patio 
and associated built in pool and wall system. 
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All of the structure setback modification areas currently consist of maintained yard 
and no native vegetation will be removed as part of the project (Photo 1).  The 
proposed impact areas currently have a very low functional value and do not provide 
any of the significant functions such as shade, temperature control, water 
purification, woody debris recruitment, erosion control, or habitat typically associated 
with functioning shoreline buffers.    
 

 
Photo 1:  View of existing shoreline. 
 
1.3 Steep Slope 
The proposed project requires the encroachment into 478 s.f. of steep slope located 
at the toe of the slope to the east of the existing residence.  The slope area that 
would be impacted consists primarily of a mat of English ivy (Hedera helix) with 
scattered ornamental plantings (Photo 2). 
 

 
Photo 2:  View of proposed slope impact area. 
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2.0 CRITICAL AREA MITIGATION 
Although there should be no significant impact to the shoreline buffer from the 
proposed project, mitigation to increase the habitat value of a portion of the shoreline 
buffer is proposed.  As part of the project, a portion of the rock bulkhead would be 
removed and converted to a more natural beach.  In addition, 1,076 s.f. of yard area 
within the shoreline buffer and structure setback would be planted with a variety of 
native plantings.   
 
Mitigation for the 478 s.f. of impact to the slope would occur through the 
enhancement of 1,492 s.f. of degraded slope habitat with a variety of native 
plantings.   
 
2.1 Buffer Functions Provided By Shoreline Enhancement Area 
The enhancement plan has been designed to increase the overall wildlife habitat 
value of the shoreline by creating a beach that better mimics natural conditions.  
Planting the area with native species would increase the plant species and structural 
diversity over existing conditions and will increase food chain support by increasing 
the biological production of both vegetation and insects.  This in turn should provide 
food and cover for a variety of song birds and other wildlife and increase the habitat 
function of the shoreline. 
 
As part of the plan, native plants would be planted directly adjacent selected portions 
of the bulkhead.  This would provide some limited natural shade to the lake that is 
currently lacking.  The planting of shrubs that could extend over the bulkhead would 
also create some overhead cover while contributing detritus and other desirable 
allochthonous inputs into the aquatic environment.  The contribution of insects and 
leaf litter into the lake is a primary buffer function that is currently lacking and would 
increase following planting of the area with native species.   
 
Since the current shoreline buffer does not contain any significant native vegetation, 
natural shade, cover, or detritus input into the aquatic area, implementation of the 
enhancement plan should replace the minor habitat functions currently provided by 
the existing shoreline structure setback.   
 
2.2 Buffer Functions Provided By Slope Area 
The area of proposed slope impact is currently dominated by English ivy and a 
variety of ornamental plantings with limited value as wildlife habitat.  As part of the 
proposed project, a much larger area of slope would be enhanced by removing the 
invasive species and planting with a variety of native species to increase the plant 
species and structural diversity of the slope.  Increasing the plant species and 
structural diversity should significantly increase the habitat value of the slope over 
current conditions. 
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2.3 Goal, Objectives, and Performance Standards for Mitigation Areas 
The primary goal of the mitigation plan is to increase the habitat and biological input 
functions of the selected shoreline and slope areas.  To meet this goal, the following 
objectives and performance standards have been incorporated into the design of the 
plan: 
 
Objective A: Increase the structural and plant species diversity within the mitigation 
area. 
Performance Standard:  There will be 100% survival of all woody planted species 
throughout the mitigation area at the end of the first year of planting.  For Years 2-5, 
success will be based on an 80% survival rate or similar number of recolonized 
native woody plants. 
 
Objective B: Limit the amount of invasive and exotic species within the mitigation 
area. 
Performance Standard: After construction and following every monitoring event for a 
period of five years, exotic and invasive plant species will be maintained at levels 
below 10% total cover in the designated mitigation areas.  Invasive species include, 
but are not limited to, Himalayan and evergreen blackberry, Japanese knotweed, 
and English ivy. 
 
2.4 Construction Management 
Prior to commencement of any work in the mitigation areas, the clearing limits will be 
staked and any existing vegetation to be saved will be clearly marked.  A pre-
construction meeting will be held at the site to review and discuss all aspects of the 
project with the landscape contractor and the owner.   
 
A consultant will supervise plan implementation during construction to ensure that 
objectives and specifications of the mitigation plan are met.  Any necessary 
significant modifications to the design that occur as a result of unforeseen site 
conditions will be jointly approved by the City of Bellevue and the consultant prior to 
their implementation.   
 
2.5 Monitoring Methodology 
The monitoring program will be conducted for a period of five years, with annual reports 
submitted to the City.  Vegetation monitoring will include general appearance, health, 
mortality, colonization rates, percent cover, percent survival, volunteer plant species, 
and invasive weeds. 
 
Photo-points will be established from which photographs will be taken throughout the 
monitoring period.  These photographs will document general appearance and progress 
in plant community establishment in the mitigation area.  Review of the photos over time 
will provide a visual representation of success of the mitigation plan. 
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2.6 Maintenance Plan 
Maintenance will be conducted on a routine, year round basis.  Additional 
maintenance needs will be identified and addressed following periodic maintenance 
reviews.  Contingency measures and remedial action on the site shall be 
implemented on an as-needed basis at the direction of the consultant or the owner.   
 
2.7 Weed Control 
Routine removal and control of non-native and other invasive plants within the 
designated mitigation areas shall be performed by manual means.  Undesirable and 
weedy exotic plant species shall be maintained at levels below 10% total cover 
within all mitigation areas during the monitoring period.   
 
2.8 General Maintenance Items 
Routine maintenance of planted trees and shrubs shall be performed.  Measures 
include resetting plants to proper grades and upright positions.  Tall grasses and 
other competitive weeds shall be weeded at the base of plants to prevent 
engulfment.  Weed control should be performed by hand removal.   
 
2.9 Contingency Plan  
All dead plants will be replaced with the same species or an approved substitute 
species that meets the goal of the mitigation plan.  Plant material shall meet the 
same specifications as originally-installed material.  Replanting will not occur until 
after reason for failure has been identified (e.g., moisture regime, poor plant stock, 
disease, shade/sun conditions, wildlife damage, etc.).  Replanting shall be 
completed under the direction of the consultant, City of Bellevue, or the owner. 
 

2.10 As-Built Plan 
Following completion of construction activities, an as-built plan for the mitigation 
area will be provided to the City of Bellevue.  The plan will identify and describe any 
changes in relation to the original approved plan. 
 
 
Conclusion 
Implementation of the proposed mitigation plan will result in an overall improvement 
in the habitat and functional value of the shoreline buffer and slope over current 
conditions. 
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If you have any questions regarding the mitigation plan, please give me a call.   
 
Sincerely, 
 
ALTMANN OLIVER ASSOCIATES, LLC 
 

 
John Altmann 
Ecologist 
 
Attachment: Figures 1-3 dated 4-30-13 by AOA 
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February 22, 2013 
 
Daniel & Cari Wall 
c/o Kuniholm Architects 
Tom Kuniholm Architects 
600 First Avenue, Suite 205 
Seattle, WA 98104 
 
Subject:  Geotechnical Investigation 
 Wall Residence 
 Bellevue, Washington 
 Perrone Consulting Project #13102 
 
Dear Mr. & Mrs. Wall: 
 

This letter transmits 3 copies of our February 22, 2013 report titled, “Geotechnical Investigation, Wall 
Residence, Bellevue, Washington.”  The scope of our services was outlined in our proposal dated 
January 23, 2013. 

This report presents the results of our field explorations and engineering analyses.  Geotechnical 
recommendations are provided for design of the project.  In summary, the new house could be 
founded on shallow spread footings.  The existing fill in the southwest corner of the building area 
should be removed and replaced with compacted structural fill.  The native soils could be used for 
structural backfill in the area west of the house if the site grading is performed during the drier summer 
months.   

We appreciate the opportunity to be of service to you on this project.  If you have any questions about 
the content of this report, or if we can be of further assistance, please contact us. 

 

Sincerely, 
PERRONE CONSULTING, INC., P.S. 
 

 
 
 

 
 

 
 

 
 
 
 
 
 
 
Vincent J. Perrone, Ph.D., P.E. 
Principal Engineer 
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1 INTRODUCTION 

This report presents the results of our geotechnical investigation for the proposed house at 1839 
Killarney Way SE in Bellevue, Washington.  The purpose of our investigation was to examine 
subsurface conditions, evaluate the stability of the existing site slope, and to provide geotechnical 
recommendations for design of building foundations,  Our scope of services included subsurface 
explorations, engineering analyses and preparation of this report.   

2 PROJECT AND SITE DESCRIPTION  

The rectangular shaped property is located in a residential neighborhood on a 23,545 sq ft lot on the 
east shore of Lake Washington.  The property extends about 215 ft east from the shore of Lake 
Washington and is about 110 ft wide.  The property generally slopes down to the west from elevation 
74 at the east property line to about elevation 20 at the existing shoreline rock bulkhead.  The slopes 
along the easterly 75 ft of the property are steepest and vary from about 1H:1V (horizontal to vertical) 
to 2H:1V.  These steeper slopes generally appear to be the result of a side hill cut and fill placement 
for construction of the driveway.  The remainder of the property slopes down gently at about 5H:1V.  
As such, the City of Bellevue has classified the site as geologically hazardous due to the steeper 
slopes on the east side of the property.   

We understand that the proposed development will consist of removing the existing house and 
constructing a new house and garage with a total square footage of about 5000 sq ft.  The new house 
will be located in the gently sloping portion of the site, where the existing house is currently situated.  
The lowest floor level of the new house will be about 5 ft lower than the lowest floor level of the 
existing house.  Approximately 3 ft of new fill will be placed to the west of the existing house for a new 
patio and in-ground swimming pool.   

3 FIELD PROCEDURES 

Subsurface conditions for this project were explored by drilling 3 borings on February 6, 2013 at the 
locations shown on Figure 1.  The borings were approximately located in the field by taping from the 
existing buildings.  The approximate ground surface elevations shown on the boring logs were taken 
from the site topographic map (Triad, 2012) The locations and elevations should be considered 
accurate only to the degree implied by the methods of measurement.   

A description of the drilling and sampling methods and the boring logs are presented in Appendix A – 
Field Explorations.  Soils were classified in general accordance with the Unified Soil Classification 
System (ASTM D-2488 and ASTM D-2487)  

4 SUBSURFACE CONDITIONS 

4.1 Soils 
Published geologic maps (Yount et al, 1993) indicate that the site area is underlain by Vashon glacial 
till and/or Vashon glacial advance outwash soils.  Subsurface conditions encountered in the borings 
generally confirm the presence of Vashon glacial advance outwash soils.  Some fill due to previous 
site grading operations was encountered overlying the glacial deposits in all of the borings.   The 
principal soil units encountered in the explorations consisted of the following soil types:  

Fill.  Loose to medium dense, moist, silty sand with gravel (SM) and poorly graded, moist, fine 
to medium sand (SP). Fill thickness was 6 ft in B-1, 1½ ft in B-2, and 4½ ft in B-3. 

Glacial Advance Outwash.  Medium dense to very dense, reddish brown, moist fine to medium 
sand with silt (SP-SM), grayish brown, moist, fine to medium silty sand (SM) with trace to few 
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gravel and sandy silt (ML) interbeds, and grayish brown, moist, non-plastic, fine sandy silt 
(ML).   

4.2 Groundwater 
Groundwater was not encountered in the borings at the time of drilling.  No surface groundwater seeps 
or springs were observed on the property during our site reconnaissance on January 23, 2013.  Rust 
colored oxidation stains were observed beneath the fill and within the upper portion of the glacial 
advance outwash soils in boring B-1 indicating previous and/or intermittent groundwater infiltration and 
seepage.  Groundwater levels will fluctuate due to seasonal precipitation, infiltration and percolation of 
surface water.   

5 CONCLUSIONS AND RECOMMENDATIONS 

5.1 General 
The existing fill should be removed from beneath the location of the proposed building foundations and 
slab on grade areas and, if required to achieve final site grades, replaced with compacted structural 
fill.  Shallow spread footings for the house, retaining walls and the pool should be founded on 
undisturbed glacial advance outwash deposits.   

The drainage and/or waterproofing recommendations presented in this report (see Section 5.7 – Slab 
on Grade) are intended only to prevent active seepage from flowing through concrete walls or slabs.  
Even in the absence of active seepage into and beneath structures, water vapor can migrate through 
walls, slabs, and floors from concrete curing process and from moisture in the soil.  Although a 
moisture barrier may be placed under slabs on grade, it is our experience that the barrier may not fully 
protect against intrusion of moisture below the slab.  Water vapor also results from occupant uses.  
Excessive water vapor trapped within structures can result in a variety of undesirable conditions, 
including, but not limited to, moisture problems with flooring systems, excessively moist air within 
occupied areas, and the growth of molds, fungi, and other biological organisms that may be harmful to 
the health of the occupants. Moisture intrusion may also cause deterioration of concrete.  The 
designer or architect must consider the potential vapor sources and likely occupant uses, and provide 
sufficient ventilation, either passive or mechanical, to prevent a build-up of excessive water vapor 
within the planned structure.  The architect should also consider the use of exterior waterproofing 
consisting of barriers and coatings in the design. 

5.2 Slope Stability 
Available City of Bellevue critical area maps (eCityGov Alliance, 2012) indicate that there have been 
no documented landslides on this site and the slopes are classified as a “steep slope area” due to the 
presence of slopes with inclinations greater than 40%.  Our site reconnaissance and review of LIDAR 
(Light Distance and Ranging) images did not reveal any evidence of large scale or deep seated slope 
instability issues at the site.  The native dense to very dense glacial advance deposits and the 
absence of visible springs or seeps on the slopes generally indicate relatively stable slope conditions.   

While we don’t anticipate that the proposed construction will adversely impact the stability of the 
project site it is probable that the existing 1H:1V hillside cut along the upslope side of the driveway 
could slough and erode during extended wet weather periods or in combination with freezing weather 
conditions.  In its current condition, these slopes will pose an on-going maintenance issue which could 
be mitigated by flattening the steeper slopes (see Section 5.4.4 - Permanent Slopes) or constructing 
retaining walls (see Section 5.6 – Basement Walls and Retaining Walls). 

The wedge of fill along the outboard (downslope) side of the driveway above the existing garage is 
marginally stable in its current 1.5H:1V configuration.  Therefore we recommend flattening this slope to 
2H:1V.  This could be accomplished by constructing the new garage foundation wall to retain sufficient 
fill placement to achieve a 2H:1V slope.   Retaining wall recommendations are presented in Section 
5.6.   
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5.3 Seismic Design 
Earthquake events occur regularly in the Puget Sound region although many events are too small to 
be felt.  The most recent damaging earthquakes were the 2001 Nisqually earthquake (moment 
magnitude, M6.8), the 1965 Seattle earthquake (M6.5) and the 1949 Olympia earthquake (M7.1).  
Larger earthquakes associated with subduction of the continental plates along the West Coast can 
also occur.  Geologic hazards associated with earthquakes can include: 1. fault rupture of the ground 
surface; 2. liquefaction or soil strength loss of saturated soils; 3. ground settlement and; 4. slope 
instability by ground shaking.  

There are no documented faults through this site.  The nearest documented fault is the Seattle fault 
located about 1 mile south of the site (USGS, 2008).  Therefore, the potential for ground fault rupturing 
during an earthquake is low.   

Due to the dense nature of the native soils, the potential for liquefaction or seismically induced ground 
settlement at this site is considered low.  Shallow slope instability could occur in the existing steep 
driveway cuts as discussed in Section 5.2 - Slope Stability.  

Based on the 2012 International Building Code (IBC) the seismic site classification is Class C.   

5.4 Site Grading 
Site grading, as described in this section, includes all major excavations and fills necessary to bring 
the site to the proposed finished elevations shown on the site plan, including fill to support building 
foundations and slabs, and backfill of foundation elements and retaining walls. 

5.4.1 Site Preparation 
All buried foundations, utilities, organic and inorganic debris, existing fill soils and any topsoil should 
be removed from the new building area and to 8 ft beyond the edge of the all building foundations to 
expose native glacial advance outwash soil.  Topsoil is not considered suitable for reuse as structural 
fill and should be removed from the site or stockpiled for reuse in landscaping areas.   

The exposed subgrade surfaces after stripping and fill removal should be compacted in place to at 
least 90 percent of the maximum dry density as determined by ASTM D1557.  Care should be taken to 
avoid disturbing exposed subgrade soils.  Loose or soft soil identified at subgrade level should be over 
excavated and replaced with properly compacted structural fill as discussed in Section 5.4.2 – 
Excavations and Fills. 

5.4.2 Excavation and Fills 
The term “structural fill” used in this report is defined as all fill which will be placed beneath 
foundations, slabs, the pool, and pavements.  Structural fill should extend at least 5 ft beyond the edge 
of the slabs and footings  and should consist of sand and gravel meeting the requirement of WSDOT 
specification 9-03.14(1) for “Gravel Borrow” except that the maximum particle size not exceed 3 
inches.    

The on-site fill and native soils vary from slightly silty to silty sands (SP-SM, SM) to sandy non-plastic 
silt (ML) and as such they are not suitable for use as structural fill beneath the house or beneath the 
outdoor pool.  These soils may be used as structural fill in the patio and landscaped areas west of the 
proposed house provided they are placed at moisture contents near optimum to permit proper 
compaction.  These soils should be free of organic debris and roots, and soil particles larger than 3 
inches should be removed.  Reuse of the on-site materials fill will require full time inspection and 
testing during construction  to insure proper placement and compaction.  The soils will be difficult to 
impossible to properly place and compact as structural fill during wet weather conditions.  Therefore, if 
these soils will be used as structural fill, then the work should be done during drier weather periods.   

All fill should be placed in uniform, horizontal layers not exceeding eight inches in loose thickness and 
compacted to meet the criteria in Table 1.  
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Table 1 – Recommended Compaction Standards 

Location 
Minimum 
Compaction 

(1)
 

Structural fill beneath foundations, floor slabs, and to 
a depth of 2 feet beneath pavements and exterior 
concrete slabs. 

95% 

Structural fill placed more than 2 feet below 
pavement and exterior concrete slab subgrades. 

90% 

Subgrade prior to filling 90% 

Utility trench backfill from finished grade to one foot 
above pipe crown (2) 

Same as 
adjacent fill 

1) Percentage of maximum dry density as determined by ASTM D1557 
2) Pipe bedding and initial backfill around the pipe should satisfy manufacturer’s specifications. 

 
 

If subgrade or fill soils become loosened or disturbed, the Contractor should over excavate to expose 
dense, undisturbed soils and place properly compacted fill.   

5.4.3 Temporary Excavation Slopes 
Sloped temporary construction excavations may be used where planned excavation limits will not 
undermine existing structures, interfere with other construction, or extend beyond construction limits.  
Where there is not enough area for sloped excavations, temporary shoring should be provided. 

Based on the subsurface conditions encountered in the explorations, it is our opinion that sloped 
temporary excavations, in the absence of water, may be made at 1H:1V (horizontal to vertical) for 
short periods of time.   

Safe slope configurations will depend on actual site conditions encountered during construction.  If 
cohesionless soils are allowed to dry, surface sloughing may occur.  If groundwater is flowing or 
seeping into the excavation, it should be expected to cause an unstable condition in the side slopes.  If 
wetted by surface water, whether from precipitation or construction activities, slopes may be subject to 
relatively rapid erosion.  The contractor is responsible for maintaining safe slopes.  A competent 
person meeting regulatory safety requirements should be on site at all times the work is being 
performed.  All applicable local, state, and federal safety codes should be followed. 

5.4.4 Permanent Slopes 
Permanent cut slopes in native undisturbed glacial soils should be no steeper than 1-1/2H:1V.  
Permanent fill slopes should be constructed by over-building the slope with compacted soil and then 
trimming the slope back to no steeper than 2H:1V. 

We recommend planting permanent slopes with relatively fast-growing vegetation to reduce surficial 
sloughing and erosion.  In non-growing and wet weather seasons, vegetative mats, jute matting, or 
plastic sheeting should be used until permanent vegetation can be established.   

5.5 Spread Footing Foundations 
The proposed building and retaining walls may be supported by shallow spread footings founded on 
undisturbed, glacial deposits.  All footings should have a minimum embedment depth of at least 18 
inches and the minimum footing widths should be 1.5 ft for continuous strip footings and 2.0 ft for 
isolated column footings.  Footings may be designed for allowable soil bearing pressures presented in 
Table  2.  The recommended soil bearing pressures may be increased by one-third to include short-
term loads such as from wind or earthquakes. 
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Table 2 – Allowable Soil Bearing Pressures 

Footing Width (ft)
(a)

 1.5 2.0 3.0 5.0 

Allowable Bearing Capacity (psf) 3000 4000 6000 6000 

(a) Minimum footing width = 1.5 ft for continuous strip footings and 2.0 ft for isolated 
footings. 

 

If loose, wet, or disturbed soils are encountered at the foundation subgrade, these soils should be 
removed to expose undisturbed bearing soils, and the resulting over excavation should be backfilled 
with lean concrete or compacted granular structural fill.  The base of all excavations should be dry and 
free of loose soil at the time of concrete placement. 

The estimated total and differential settlements of foundations designed and constructed as 
recommended above should not exceed one inch and ½ inch respectively.  Foundation settlement 
should occur as the loads are applied.  

Lateral loads may be resisted by friction along the base of foundations and by passive soil resistance 
against buried foundations and walls.  Footings cast directly on the undisturbed bearing soils or on 
properly compacted structural fill may be designed using an allowable coefficient of base friction of 
0.35.  An ultimate passive resistance may be computed using an equivalent fluid density of 350 
pounds per cubic foot (pcf).  This value is based on the assumption of a horizontal surface beyond the 
footing or wall of at least three times the depth of embedment in the direction of wall movement.  One 
inch of movement may occur prior to development of the full passive pressure allowance.  Passive 
resistance should be ignored in the upper 12 inches if not covered by floor slabs or pavements or 
ignored entirely if future development will result in removal of the soils providing resistance.  

5.6 Basement Walls and Retaining Walls  
Foundation walls and retaining walls (including the in-ground pool walls) should be backfilled with free-
draining sand and gravel meeting the requirements of WSDOT specification 9-03.12(2) for “Gravel 
Backfill for Walls”, as shown in Figure 2.  A perforated rigid collection pipe (such as PVC or an 
approved equivalent) should be placed at the base of all foundation walls in a blanket of drain gravel 
meeting the gradational requirements specified in Table 3.  The widths of the openings (slots or round 
holes) in the pipe should not exceed ¼ inch.  The pipe should be placed with the perforations 
downward and surrounded by at least 6 inches of drain gravel wrapped in non-woven filter fabric (see 
Table 4).  The Contractor should take care to protect drainage pipe from damage by equipment and 
from clogging during construction.  Collected water from the drains should be tight lined to the storm 
drain system.  

Table 3 – Drain Gravel 

U.S. Standard Sieve 
Size 

Percent Passing by 
Dry Weight 

3/8 inch 100 

¼ inch 30 – 50 

No. 8 0 – 5 

 
 
Care should be exercised when compacting backfill against retaining and foundation walls.  To reduce 
temporary construction loads on the walls, heavy equipment should not be used for placing and 
compacting fill within a region as determined by a 0.5H:1V line drawn upward from the bottom of the 
wall, or within 3 feet of the wall, whichever is greater.  We recommend using hand-operated 
compaction equipment within 5 feet of the wall.  
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Table 4 - Non-Woven Drainage Geotextile 

Property Recommended Value 

Minimum permeability 0.01 cm/sec 

Percent open area Greater than 4% 

Porosity Greater than 30% 

 
 
Foundation and retaining walls that are constructed as recommended above, may be designed for 
earth pressures summarized in Table 5.  Active pressures apply to walls which are free to yield at least 
0.1 percent of the wall height otherwise, we recommend using at rest pressures.  Surcharge loads, 
including construction and traffic loads, and loads from stockpiled material, should be added to these 
values.  For horizontal backfills, the lateral surcharge load may be computed using a lateral earth 
pressure coefficient of 0.3 for yielding walls and 0.4 for non-yielding walls.  

Table 5 – Lateral Earth Pressure Parameters 

Backslope 

Equivalent Fluid Density (pcf) Seismic 
Increment

(a)
 Active  At-rest  

Horizontal 35 50 4H 

2H:1V 50 70 8H 

(a) H = wall height 

 

Basement and retaining walls taller than 6 ft should be designed for seismic earth pressures.  The 
dynamic lateral earth pressure increments are given in Table 5 and should be applied as a uniform 
pressure in addition to the active earth pressures.   

The allowable coefficient of base friction, passive resistance, and bearing pressure for basement wall 
footings may be taken as the values given in Section 5.5 - "Spread Footing Foundations” provided that 
the recommended foundation preparation is performed.  Retaining wall  

5.7 Slab on Grade Floors 
The building floors can be constructed as slabs-on-grade placed on undisturbed glacial soils or 
compacted structural fill.  The subgrade soil must be in a firm, non-yielding condition at the time of slab 
construction.  Any soft areas encountered should be excavated and replaced with select, imported 
structural fill.  We recommend designing the concrete slabs using a subgrade coefficient of 40 pounds 
per cubic inch for properly compacted structural fill or native undisturbed glacial soil.  We also 
recommend installing under-slab drains at 15 ft centers.   

The drain should consist of 4-inch diameter perforated pipes.  The widths of the openings (slots or 
round holes) in the pipe should not exceed ¼ inch.  The pipe should be placed with the perforations 
downward and surrounded by at least 6 inches of drain gravel wrapped in non-woven filter fabric (see 
Table 4).  Collected water from the drains should be tight lined to the storm drain system. 

Water vapor from the subgrade soils below the slab will naturally migrate upward through the soil to 
the new constructed space above it.  Therefore all interior slabs-on-grade should be underlain by a 
capillary break or drainage layer consisting of a minimum 4-inch thickness of gravel or crushed rock 
with the gradation specified in Table 6. 
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Table 6 – Under-Slab Drain Gravel 

U.S. Standard Sieve 
Size 

Percent Passing by 
Dry Weight 

3 – inch 100 

No. 4 0 - 10 

No 200 0 – 3 

 

A vapor retarder, such as 10-mil plastic sheeting with 24 inches of overlap at the seams, is desirable 
for moisture protection immediately below any on-grade slab that will be covered by tile, wood, carpet, 
impermeable floor coverings, or any moisture-sensitive equipment or products.  A vapor retarder is 
defined as a material with a permeance of less than 0.3 U.S. perms per square foot (psf) per hour, as 
determined by ASTM E 96.  Where plastic sheeting is used under slabs, joints should overlap by at 
least 12 inches and be sealed with adhesive tape.  The sheeting should extend to the foundation walls 
for maximum vapor protection.  If nearly no vapor passage through the slab is desired, then a vapor 
barrier with a water transmission rate of 0.00 perms per square foot per hour (ASTM E 96) should be 
used but recognizing that some vapor may still pass through the slab.  Reinforced membranes having 
tightly sealed overlaps may meet this requirement. 

The placement of a granular layer (slab curing layer) above the vapor retarder or barrier for protection 
and to aid in concrete curing is recommended if the material does not become wet prior to placement 
of the concrete slab.  The granular layer should consist of minus 5/8-inch crushed rock as specified in 
Table 7.   

Table 7 –Slab Curing Layer 

U.S. Standard Sieve 
Size 

Percent Passing by 
Dry Weight 

5/8 – inch 95 - 100 

1/4 - inch 30 – 50 

No. 200 0 – 7.5 

Sand equivalent, min. 32 

 

If the slab curing layer becomes wet, water vapor will migrate upward through the slab and eliminate 
the effectiveness of the vapor barrier/retarder.  If there is the potential that the curing layer will become 
wet before slab placement, then do not use the curing layer above the vapor barrier/retarder.  To 
compensate for the loss of curing moisture, the slab joint spacing should be reduced and a low 
shrinkage concrete mixture should be used along with reinforcing.   

We recommend that the contractor, the project materials engineer, and the owner discuss these 
issues and review recent ACI literature and ASTM E-1643 for installation guidelines and guidance on 
the use of the granular layer.  Our opinion is that with impervious surfaces that all means should be 
undertaken to reduce water vapor transmission. 

5.8 Site Drainage 
We recommend that you capture all surface stormwater runoff from paved surfaces, roofs and 
downspouts and transport it by tight pipeline to the area west of the pool.  The paved driveway should 
be sloped back towards the hill and into a drainage ditch and catch basin to prevent surface water 
flowing over the slope.  The under-slab and foundation drains should not be connected to any other 
stormwater drains.   
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6 ADDITIONAL GEOTECHNICAL SERVICES 

We recommend that you retain Perrone Consulting, Inc. to review those portions of the plans and 
specifications that pertain to foundations and earthwork to determine whether they are consistent with 
the recommendations in this report.   

We recommend that monitoring, and consultation be provided by our firm during construction to 
confirm that the conditions encountered are consistent with those indicated by our explorations, to 
provide expedient recommendations should conditions be revealed during construction which differ 
from those anticipated, and to evaluate whether earthwork activities comply with contract plans and 
specifications.  Such activities would include subgrade preparation for foundations, floor slabs, and 
pavements; fill placement and compaction; basement and retaining wall construction; and other 
geotechnical related earthwork activities.  

7 LIMITATIONS 

This report was prepared for the exclusive use of the Owner, Architect, and Engineer for specific 
application to the design of the project at this site as it relates to the geotechnical aspects discussed 
herein.  The data and report should be provided to prospective contractors for their information, but 
our report, conclusions and interpretations should not be construed as a warranty of subsurface 
conditions included in this report. 

Within the limitations of scope, schedule and budget, the analyses, conclusions, and 
recommendations presented in this report were prepared in accordance with generally accepted 
professional geotechnical engineering principles and practice in this area at the time this report was 
prepared.  We make no other warranty, either express or implied.   These conclusions and 
recommendations were based on our understanding of the project as described in this report and the 
site conditions as observed at the time of our explorations. 

If there is a substantial lapse of time between the submission of this report and the start of 
construction at the site, or if conditions have changed due to natural causes or construction operations 
at or adjacent to the site, or appear to be different from those described in our report, we recommend 
that we review our report to determine the applicability of the conclusions and recommendations 
considering the changed conditions and time lapse. 

Additional guidance about this geotechnical report can be found in Appendix B to this report, 
“Important Information about Your Geotechnical Engineering Report.”   
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FIGURE 1

Site and Exploration Plan

PERRONE CONSULTING, INC., P.S.
Project No. 13102

1839 Killarney Way SE
for Daniel & Cari Wall

Reference: “Site Plan and Project Info,” Sheet A0.0, Kuniholm Architects, 1/16/13.

Vertical datum is NAVD88
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Figure 2

Foundation Wall Backfill & Drain

1839 Killarney Way SE
for Daniel & Cari Wall

Compacted free-
draining granular
backfill

4-inch diameter
perforated drain pipe (See Detail)

Slab on grade

Existing soil

Foundation wall

Slope to drain away from wall.

thickness of free-draining backfill2.0 ft min.

WALL BACKFILL & DRAIN

Under-slab drain

Notes:
1. Schematic only - not to scale
2. Drain pipe should be placed with perforations facing down
3. See text for geotextile specifications
4. See text for backfill and drain gravel gradation specifications

Perforated 4-inch
diameter PVC pipe

Drain Gravel.
6-inches all around pipe.

Non-woven
filter fabric

DRAIN DETAIL

PERRONE CONSULTING, INC., P.S.
Project No. 13102
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APPENDIX A – GEOTECHNICAL EXPLORATIONS 

 

Borings B-1 through B-3 were drilled to depths ranging from 6-1/2 ft to 16 ft using an Acker Mechanic 
portable drill rig equipped with 2-1/2-inch I.D. augers.  Disturbed samples were obtained using 
Standard Penetration Test (SPT) procedures at approximately 2½ to 5-foot intervals.  A standard split 
spoon sampler was driven into the soil a distance of 18-inches with a 140-pound safety hammer free-
falling from a height of 30 inches using a cathead and winch system.  Recorded blows for each six 
inches of penetration are shown on the boring logs.  The number of blows required to drive the 
sampler the last 12 inches is the Standard Penetration Test Resistance (N-value).  This resistance, or 
blow count, provides a qualitative measure of the relative density of cohesionless soils and 
consistency of cohesive soils.  Representative portions of the samples were placed in plastic bags and 
transported to the laboratory for classification and testing.  Upon completion of each boring the 
borehole was backfilled.  Borings B-1 and B-3 were backfilled with bentonite chips.   

The Key to Log of Boring is shown in Figure A-1 and the boring logs are shown in Figures A-2 through 
A-4.   
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SILTS

APPRECIABLE
AMOUNT OF

FINES

WITH FINES

<5%
5 - 10%
15 - 25%
30 - 45%

Absence of moisture, dusty
Damp but no visible water
Visible free water, from

below the water table

Well-graded gravels, gravel-sand
mixtures, little or no fines

Trace clay, silt, sand, gravel
Few clay, silt, sand, gravel
Little clay, silt, sand, gravel
Some clay, silt, sand, gravel

Poorly graded gravels,
gravel-sand mixtures, little
or no fines

OL

FINE

SOILS

SM

Dry
Moist
Wet

CH

Clayey sands, sand-clay mixtures

PT

Clayey gravels, gravel-sand-clay
mixtures

Silty gravels, gravel-sand-silt
mixtures

1839 Killarney Way SE
Bellevue, WA

SOILS

CL

LITTLE OR NO
FINES

HIGHLY ORGANIC SOILS

Inorganic clays of low to medium
plasticity, gravelly clays, sandy
clays, silty clays, lean clays

Inorganic silts, very fine sands,
rock flour, silty/clayey fine sands
or clayey silts of slight plasticity

DESCRIPTIONS

SOILS
SANDY

LIQUID LIMIT
LESS THAN 50

CLAYS

GRAVELLY

Moisture Content

Groundwater Level Symbols

Piezometer Symbols

NOTE: DUAL SYMBOLS USED FOR BORDERLINE CLASSIFICATIONS

Organic clays of medium to high
plasticity, organic silts

COARSE

Minor Descriptors

SANDS

GRAVELS

MORE THAN
50% OF

COARSE
FRACTION

PASSING NO.4
SIEVE

MH

AND

AND

AND

LIQUID LIMIT
GREATER
THAN 50

CLAYS

SAND

N, SPT
Blows / FootRelative Consistency

Coarse-Grained Soils

0 - 4
5 - 10

11 - 30
31 - 50

>50

Sampler Symbols

GRAVELS

CLEAN

AL
C
DS
HA
LL
LV
N
OVA
Pc
Pf
PI
PP
SA
SG
TV
TX

Atterberg Limits
Consolidation
Direct Shear
Hydrometer Analysis
Liquid Limit
Laboratory Vane Shear
Number of hammer blows for last 12 inches driven
Organic Vapor Analyzer
Constant Head Permeability
Falling Head Permeability
Plasticity Index
Pocket Penetrometer
Sieve Analysis
Specific Gravity
Torvane Shear
Triaxial Shear

Abbreviations

Peat, humus, swamp soils with
high organic content

General Notes

Slotted pipe in filter pack

Pipe in filter pack

Pipe in bentonite seal

Pipe in bentonite-cement

Pipe in cement grout

Water level measured in piezometer

Vibrating wire piezometer

MORE THAN
50% OF

COARSE
FRACTION

RETAINED ON
NO.4 SIEVE

ANDMORE THAN
50% OF

MATERIAL
COARSER

THAN NO. 200
SIEVE SIZE

Silty sands, sand-silt mixtures

GW

Inorganic clays of high plasticity,
fat clays

LITTLE OR NO
FINES

Water level at time of drilling (ATD)

Key to Log of Boring

3-inch-O.D. Split Spoon Sampler with Brass Rings
Driven with 140-lb Hammer and 30-inch Drop

APPRECIABLE
AMOUNT OF

FINES

WITH FINES

Sheet 1 of 1

3-inch-O.D. Shelby
Tube Sampler

Organic silts and organic silty
clays of low plasticity 2-inch-O.D. Split Spoon Sampler Driven with

140-lb Hammer and 18-inch Drop

PERRONE CONSULTING, INC.

2-inch-O.D. Split Spoon Sampler Driven with
140-lb Hammer and 30-inch Drop (SPT)

Project:

1.  Descriptions and stratum lines are interpretive; field
descriptions may have been modified to reflect lab test
results.  Descriptions on these logs apply only at the specific
boring locations and at the time the borings were advanced;
they are not warranted to be representative of subsurface
conditions at other locations or times.

2.  Soil descriptions are recorded in the following order:  SOIL
CLASSIFICATION (USCS Symbol), relative density or
consistency, color, moisture, plasticity or gradation,
angularity, minor constituents, additional comments
(organics, odor, etc.) [GEOLOGIC UNIT].

11220 Fieldstone Lane NE
Bainbridge Island, WA 98110
Telephone: (206) 778-8074
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Fine-Grained Soils

Very soft
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Medium stiff
Stiff
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Hard

Very loose
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Medium dense
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Very dense

Blow Count / Density and Consistency Relationship

SYMBOLS

CLEAN

Well-graded sands, gravelly
sands, little or no fines

Relative Density

SILTS

Poorly graded sands, gravelly
sands, little or no fines
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Sheet 1 of  1

Drilling Contractor: Geologic Drilling, Inc.

11220 Fieldstone Lane NE
Bainbridge Island, WA 98110
Telephone: (206) 778-8074

Surface Elevation / Datum: 54 feet / NAVD88

Log of Boring B-1

Total Depth of Borehole: 16.0 feet

2-2-2
(4)

SILTY SAND (SM), loose, brown, moist, fine sand [FILL]

3-3-7
(10)

11-16-17
(33)

17-29-33
(62)

21-31-50
(81)

23-50/6"
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SILTY SAND WITH GRAVEL (SM), very loose, brown,
moist, fine to medium sand, trace charcoal [FILL]

POORLY GRADED SAND WITH SILT (SP-SM), dense,
reddish brown, moist, fine to medium sand [GLACIAL
ADVANCE OUTWASH]

SANDY SILT (ML), very dense, yellowish brown, moist,
nonplastic, no to slow dilatancy, laminated [GLACIAL
ADVANCE OUTWASH]

Scattered layers of fine to coarse sand

Bottom of Boring  = 16.0 feet below ground surface
No groundwater encountered during drilling.
Borehole backfilled with bentonite chips.
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Bellevue, WA
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11220 Fieldstone Lane NE
Bainbridge Island, WA 98110
Telephone: (206) 778-8074

Surface Elevation / Datum: 28 feet / NAVD88

Log of Boring B-2

Total Depth of Borehole: 6.5 feet
Drilling Contractor: Geologic Drilling, Inc.

Sheet 1 of  1

Drill Rig Type:

Project: 1839 Killarney Way SE
Bellevue, WA

Drilling Method: Hollow-Stem Auger

Borehole Location: West of deck just beyond hedges (north end)

Acker rig equipped with 2.5-inch-ID auger
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1

2

SILTY SAND (SM), dark brown, moist, medium sand [FILL]

SILTY SAND (SM), medium dense, grayish brown, moist,
fine to medium sand, few gravel, with interbeds of SANDY
SILT (ML) [GLACIAL ADVANCE OUTWASH]

SANDY SILT (ML), very dense, brown, moist, nonplastic
[GLACIAL ADVANCE OUTWASH]

Bottom of Boring  = 6.5 feet below ground surface
No groundwater encountered during drilling.
Borehole backfilled with bentonite chips.
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Drilling Contractor: Geologic Drilling, Inc.

11220 Fieldstone Lane NE
Bainbridge Island, WA 98110
Telephone: (206) 778-8074

Surface Elevation / Datum: 28 feet / NAVD88

6-3-3
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Total Depth of Borehole: 14.0 feet
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POORLY GRADED SAND WITH SILT (SP-SM), dense,
grayish brown, very moist, fine to medium sand, trace fine
gravel [GLACIAL ADVANCE OUTWASH]

4-7-12
(19)

17-22-24
(46)

16-17-34
(51)

16-22-34
(56)

1
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4

5

Sod
SILTY SAND (SM), brown, moist, fine to medium sand
[FILL]

100

SILTY SAND (SM), medium dense, grayish brown, moist,
fine to medium sand, few fine gravel [GLACIAL ADVANCE
OUTWASH]

SILTY SAND (SM), dense to very dense, grayish brown,
wet, fine sand, few fine gravel [GLACIAL ADVANCE
OUTWASH]

POORLY GRADED SAND WITH SILT (SP-SM), very
dense, brown, wet, fine sand, trace fine gravel, laminated
with SANDY SILT (ML) [GLACIAL ADVANCE OUTWASH]
Bottom of Boring  = 14.0 feet below ground surface
First groundwater at 9 feet during drilling.
Borehole backfilled with bentonite chips.

33

POORLY GRADED SAND WITH GRAVEL (SP), loose,
reddish brown, moist, fine to medium sand, fine gravel
[FILL]

fe
et

25

20

15

10

5

D
ep

th
,

fe
et

E
le

va
tio

n,

Ty
pe

La
b 

Te
st

s REMARKS

Log of Boring B-3

SAMPLES

B
lo

w
s 

pe
r

6 
in

ch
es

(N
)

G
ra

ph
ic

 L
og

0

5

10

15

20

25

Drilling Method: Hollow-Stem Auger

N
um

be
r

R
ec

ov
er

y,
 %

D
ry

 U
ni

t
W

ei
gh

t, 
pc

f

Borehole Location: West of deck just beyond hedges (south end)

1839 Killarney Way SE
Bellevue, WA

Project:

Drill Rig Type:

PERRONE CONSULTING, INC.

Acker rig equipped with 2.5-inch-ID auger
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PERRONE CONSULTING, INC., P .S . 
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IMPORTANT INFORMATION ABOUT YOUR GEOTECHNICAL ENGINEERING REPORT 
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