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The attached materials are being sent to you pursuant to the requirements for the Optional DNS

Process (WAC 197-11-355). A DNS on the attached proposal is likely. This may be the only

opportunity to comment on environmental impacts of the proposal. Mitigation measures from standard

codes will apply. Project review may require mitigation regardless of whether an EIS is prepared. A

copy of the subsequent threshold determination for this proposal may be obtained upon request.
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Project Name/Address: 9201 SE Shoreland Pl Remodel

Planner: Reilly Pittman
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Minimum Comment Period: October 2, 2014
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ENVIRONMENTAL  CHECKLIST  
10/9/2009 

Thank you in advance for your cooperation and adherence to these procedures.  If you need assistance in 
completing the checklist or have any questions regarding the environmental review process, please visit or 
call Development Services (425-452-6800) between 8 a.m. and 4 p.m., Monday through Friday (Wednesday, 
10 to 4).  Assistance for the hearing impaired: Dial 711 (Telecommunications Relay Service).  

 

INTRODUCTION 

Purpose of the Checklist: 

 
The State Environmental Policy Act (SEPA), Chapter 43.21c RCW, requires all governmental agencies to 
consider the environmental impacts of a proposal before making decisions.  An environmental impact 
statement (EIS) must be prepared for all proposals with probable significant adverse impacts on the quality 
of the environment.  The purpose of this checklist is to provide information to help you and the City of 
Bellevue identify impacts from your proposal (and to reduce or avoid impacts from the proposal, if it can be 
done) and to help the City decide whether an EIS is required. 

 

 

Instructions for Applicants: 
 
This environmental checklist asks you to describe some basic information about your proposal.  Answer the 
questions briefly, with the most precise information known, or give the best description you can.  You must 
answer each question accurately and carefully, to the best of your knowledge.  In most cases, you should be 
able to answer the questions from your own observations or project plans without the need to hire experts.  If 
you really do not know the answer or if a question does not apply to your proposal, write "do not know" or 
"does not apply."  Giving complete answers to the questions now may avoid unnecessary delays later. 
 
Some questions ask about governmental regulations such as zoning, shoreline, and landmark designations. 
Answer these questions if you can.  If you have problems, the Planner in the Permit Center can assist you. 
 
The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of time 
or on different parcels of land.  Attach any additional information that will help describe your proposal or its 
environmental effects.  Include reference to any reports on studies that you are aware of which are relevant 
to the answers you provide.  The City may ask you to explain your answers or provide additional information 
reasonably related to determining if there may be significant adverse impacts. 
 
 

Use of a Checklist for Nonproject Proposals: A nonproject proposal includes plans, policies, and 
programs where actions are different or broader than a single site-specific proposal. 
 
For nonproject proposals, complete the Environmental Checklist even though you may answer "does not 
apply" to most questions.  In addition, complete the Supplemental Sheet for Nonproject Actions available 
from Permit Processing. 
 
For nonproject actions, the references in the checklist to the words project, applicant, and property or site 
should be read as proposal, proposer, and affected geographic area, respectively. 
 
 

Attach an 8 ½” x 11 vicinity map which accurately locates the proposed site. 
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ENVIRONMENTAL  CHECKLIST  
4/11/2013 

 
If you need assistance in completing the checklist or have any questions regarding the environmental review process, 
please visit or call Development Services (425-452-6800) between 8 a.m. and 4 p.m., Monday through Friday 
(Wednesday, 10 to 4).  Assistance for the hearing impaired: Dial 711 (Telecommunications Relay Service).  
 

BACKGROUND INFORMATION 

 
Property Owner: 
 
Proponent: 
 
Contact Person: 
(If different from the owner.  All questions and correspondence will be directed to the individual listed.) 
 
 Address: 
 
 Phone: 
 
Proposal Title: 

 
Proposal Location: 
(Street address and nearest cross street or intersection) Provide a legal description if available. 
 
Please attach an 8 ½” x 11" vicinity map that accurately locates the proposal site. 
 
Give an accurate, brief description of the proposal’s scope and nature: 
 
1.   General description: 
 
2.   Acreage of site: 
 
3.   Number of dwelling units/buildings to be demolished: 
 
4.   Number of dwelling units/buildings to be constructed: 
 
5.   Square footage of buildings to be demolished: 
 
6.   Square footage of buildings to be constructed: 
 
7.   Quantity of earth movement (in cubic yards): 
 
8.   Proposed land use: 
 
9.   Design features, including building height, number of stories and proposed exterior materials: 
 
 
 
10. Other 
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Estimated date of completion of the proposal or timing of phasing: 
 
 
 
 
Do you have any plans for future additions, expansion, or further activity related to or connected with this proposal?   If yes, 
explain. 
 
 
 
 
List any environmental information you know about that has been prepared, or will be prepared, directly related to this 
proposal. 
 
 
 
 
Do you know whether applications are pending for governmental approvals of other proposals directly affecting the 
property covered by your proposal?   If yes, explain.  List dates applied for and file numbers, if known. 
 
 
 
 
List any government approvals or permits that will be needed for your proposal, if known.   If permits have been applied 
for, list application date and file numbers, if known. 
 
 
 
 
Please provide one or more of the following exhibits, if applicable to your proposal. 
(Please check appropriate box(es) for exhibits submitted with your proposal): 
 

   Land Use Reclassification (rezone) Map of existing and proposed zoning 
 

   Preliminary Plat or Planned Unit Development  
      Preliminary plat map 
 

   Clearing & Grading Permit 
      Plan of existing and proposed grading 
      Development plans 
 

   Building Permit (or Design Review)  
      Site plan 
      Clearing & grading plan 
 

   Shoreline Management Permit 
      Site plan  
 
 
A.   ENVIRONMENTAL ELEMENTS 
 

     1.    Earth  
 

a.   General description of the site:   Flat     Rolling     Hilly     Steep slopes     Mountains     Other 
 

b.   What is the steepest slope on the site (approximate percent slope)? 
 
 

c.   What general types of soil are found on the site (for example, clay, sand, gravel, peat, and muck)?  If you know 
      the classification of agricultural soils, specify them and note any prime farmland. 
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d.   Are there surface indications or history of unstable soils in the immediate vicinity?  If so, describe. 
 
 
 
 
 

e.   Describe the purpose, type, and approximate quantities of any filling or grading proposed.  Indicate source       
      of fill. 

 
 
 
 
 

f.   Could erosion occur as a result of clearing, construction, or use?  If so, generally describe. 
 
 

g.   About what percent of the site will be covered with impervious surfaces after project construction (for                
      example, asphalt or buildings)? 

 
 
 

h.   Proposed measures to reduce or control erosion, or other impacts to the earth, if any: 
 
 
 
 
 

     2.   AIR 
 

a.  What types of emissions to the air would result from the proposal (i.e. dust, automobile odors, and industrial      
     wood smoke) during construction and when the project is completed?  If any, generally describe and give          
     approximate quantities if known. 

 
 
 
 
 

b.  Are there any off-site sources of emissions or odor that may affect your proposal?  If so, generally describe. 
 
 
 

c.  Proposed measures to reduce or control emissions or other impacts to the air, if any: 
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     3.   WATER 
 

a. Surface 
 

(1)  Is there any surface water body on or in the immediate vicinity of the site (including year-round and      
     seasonal streams, saltwater, lakes, ponds, wetlands)?  If yes, describe type and provide names.  If       
     appropriate, state what stream or river it flows into. 

 
 
  
 
 

(2) Will the project require any work over, in, or adjacent to (within 200 feet) the described waters?  If  
 Yes, please describe and attach available plans.   

 
 
 

(3)  Estimate the amount of fill and dredge material that would be placed in or removed from surface          
      water or wetlands and indicate the area of the site that would be affected.  Indicate the source of          
      fill material. 

 
 
 
 
 
 

 
(4)   Will the proposal require surface water withdrawals or diversions?  Give general description,               
       purpose, and approximate quantities if known. 

 
 
 
 
 

(5)   Does the proposal lie within a 100-year floodplain?  If so, note location on the site plan. 
 
 

(6)   Does the proposal involve any discharges of waste materials to surface waters?  If so, describe          
        the type of waste and anticipated volume of discharge. 

 
 
 
 
 

b.   Ground 

 
(1)   Will ground water be withdrawn, or will water be discharged to ground water?  Give general                 
       description.     

 
 
 
 
 

(2)   Describe waste material that will be discharged into the ground from septic tanks or other sources,     
        if any (for example: Domestic sewage; industrial, containing the following chemicals...;                        
        agricultural; etc.)  Describe the general size of the system, the number of such systems, the               
        number of houses to be served (if applicable), or the number of animals or humans the system(s)      
        are expected to serve. 
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c.   Water  Runoff  (Including storm water) 

 
(1)  Describe the source of runoff (including storm water) and method of collection and disposal, if any       
      (include quantities, if known).  Where will this water flow?  Will this water flow into other waters?  If       
      so, describe. 

 
 
 
 
 

(2)  Could waste materials enter ground or surface waters?  If so, generally describe. 
 
 
 
 
 

d.   Proposed measures to reduce or control surface, ground, and runoff water impacts, if any: 
 
 
 
 
 

4.   Plants 
 

a.   Check or circle types of vegetation found on the site: 
 

  deciduous tree: alder, maple, aspen, other 
 

  evergreen tree: fir, cedar, pine, other 
 

  shrubs 
 

  grass 
 

  pasture 
 

  crop or grain 
 

   wet soil plants: cattail, buttercup, bulrush, skunk cabbage, other 
 

   water plants: water lily, eelgrass, milfoil, other 
 

  other types of vegetation 
 
 

b.   What kind and amount of vegetation will be removed or altered? 
 
 
 
 
 

c.   List threatened or endangered species known to be on or near the site. 
 
 
 
 
 

d.   Proposed landscaping, use of native plants, or other measures to preserve or enhance vegetation on the         
      site, if any: 
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5.   ANIMALS 
 

a.   Check or circle any birds and animals which have been observed on or near the site or are known to be on      
      or near the site: 

 

   Birds: hawk, heron, eagle, songbirds, other: 
 

    Mammals: deer, bear, elk, beaver, other: 
 

   Fish: bass, salmon, trout, herring, shellfish, other: 
 
 

b.   List any threatened or endangered species known to be on or near the site. 
 
 

c.   Is the site part of a migration route?  If so, explain. 
 
 

d.   Proposed measures to preserve or enhance wildlife, if any: 
 
 

6.   Energy and Natural Resources 

 
a.   What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet the completed               
       project’s energy need?  Describe whether it will be used for heating, manufacturing, etc. 

 
 

b.   Would your project affect the potential use of solar energy by adjacent properties?  If so, generally describe. 
 
 

c.   What kinds of energy conservation features are included in the plans of the proposal?  List other proposed       
      measures to reduce or control energy impacts, if any:     

 
 

7.   Environmental Health 
 

a.   Are there any environmental health hazards, including exposure to toxic chemicals, risk of fire and                    
      explosion, spill, or hazardous waste, that could occur as a result of this proposal?  If so, describe. 

 
 
 
 
 

(1)   Describe special emergency services that might be required. 
 
 
 
 
 

(2)   Proposed measures to reduce or control environmental health hazards, if any. 
 
 
 
 

b.   Noise 
 

(1)   What types of noise exist in the area which may affect your project (for example, traffic, equipment,    
        operation, other)? 
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(2)   What types and levels of noise would be created by or associated with the project on a short-term or  
        long-term basis (for example, traffic, construction, operation, other)?  Indicate what hours noise          
        would come from the site. 

 
 
 
 
 

(3)   Proposed measures to reduce or control noise impacts, if any: 
 
 
 
 
 

8.   Land and Shoreline Use 
 

a.   What is the current use of the site and adjacent properties? 
 
 

b.   Has the site been used for agriculture?  If so, describe. 
 
 

c.   Describe any structures on the site. 
 
 
 
 
 

d.   Will any structures be demolished?  If so, what? 
 
 

e.   What is the current zoning classification of the site? 
 
 

f.   What is the current comprehensive plan designation of the site? 
 
 

g.   If applicable, what is the current shoreline master program designation of the site? 
 
 

h.   Has any part of the site been classified as an “environmentally sensitive” area?  If so, specify. 
 
 

i.   Approximately how many people would reside or work in the completed project? 
 
 
 

j.   Approximately how many people would the completed project displace? 
 
 

k.   Proposed measures to avoid or reduce displacement impacts, if any: 
 
 
 
 
 

l.   Proposed measures to ensure the proposal is compatible with existing and projected land uses and plans, if      
     any: 
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9.   Housing 
 
 

a.   Approximately how many units would be provided, if any?  Indicate whether high, middle, or low-income           
      housing. 

 
 
 
 
 

b.   Approximately how many units, if any, would be eliminated?  Indicate whether high, middle, or low-income        
      housing. 

 
 
 
 
 

c.   Proposed measures to reduce or control housing impacts, if any: 
 
 
 
 

 

10.   Aesthetics 
 
 

a.   What is the tallest height of any proposed structure(s), not including antennas; what is the principal exterior      
       building material(s) proposed? 

 
 

b.   What views in the immediate vicinity would be altered or obstructed? 
 
 

c.   Proposed measures to reduce or control aesthetic impacts, if any: 
 
 
 
 
 

11.   Light and Glare 

 

 
a.   What type of light or glare will the proposal produce?  What time of day would it mainly occur? 

 
 

b.   Could light or glare from the finished project be a safety hazard or interfere with views? 
 
 
 
 
 

c.   What existing off-site sources of light or glare may affect your proposal? 
 
 

d.   Proposed measures to reduce or control light or glare impacts, if any: 
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12.   Recreation 
 

a.   What designated and informal recreational opportunities are in the immediate vicinity? 
 
 
 

b.   Would the proposed project displace any existing recreational uses?  If so, describe. 
 
 
 

c.   Proposed measures to reduce or control impacts on recreation, including recreation opportunities to be            
       provided by the project or applicant, if any: 

 
 
 
 
 

13.   Historic and Cultural Preservation 

 
a.   Are there any places or objects listed on, or proposed for, national, state, or local preservation registers            
      known to be on or next to the site?  If so, generally describe. 

 
 

b.   Generally describe any landmarks or evidence of historic, archeological, scientific, or cultural importance          
      known to be on or next to the site. 

 
 

c.   Proposed measures to reduce or control impacts, if any: 
 
 
 

14.   Transportation 

 
a.   Identify public streets and highways serving the site, and describe proposed access to the existing street          
      system.  Show on site plans, if any. 

 
 

b.   Is site currently served by public transit?  If not, what is the approximate distance to the nearest transit stop? 
 
 

c.   How many parking spaces would be completed project have?  How many would the project eliminate? 
 
 

d.   Will the proposal require any new roads or streets, or improvements to existing roads or streets, not                 
       including driveways?  If so, generally describe (indicate whether public or private). 

 
 

e.   Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation?  If so, generally         
     describe. 

 
 
 
 
 

f.   How many vehicular trips per day would be generated by the completed project?  If known, indicate when          
     peak volumes would occur. 

 
 

g.   Proposed measures to reduce or control transportation impacts, if any: 
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15.   Public Services 
 
 

a.   Would the project result in an increased need for the public services (for example: fire protection, police           
       protection, health care, schools, other)?  If so, generally describe. 

 
 
 
 
 

b.   Proposed measures to reduce or control direct impacts on public services, if any. 
 
 
 
 
 

16.   Utilities 

 

 
a.   Circle utilities currently available at the site: electricity, natural gas, water, refuse service, telephone,                  
       sanitary sewer, septic system, other. 

 
 

b.   Describe the utilities that are proposed for the project, the utility providing the service, and the general              
      construction activities on the site or in the immediate vicinity which might be needed. 

 
 
 
 
 

Signature 

 
The above answers are true and complete to the best of my knowledge.  I understand that the lead agency is        
relying on them to make its decision. 

 
 
 
 

Signature.................................................................................................. 
 
Date Submitted........................................................................................ 

 
 
 
 
 
 

jimshannon
Highlight
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Critical Areas Report 

9201 SE Shoreland Place 

Bellevue, Washington 

 

1.0 INTRODUCTION 

This critical areas report (CAR) was prepared to support the City of Bellevue review of the proposed 

modifications to 9201 SE Shoreland Place Single Family Residence (SFR) in Bellevue, Washington 

(Project). A Vicinity Map showing the site location is presented on Figure 1. 

The City of Bellevue Planning & Community Development requested a CAR based on discussions with 

Michael Payne on October 17, 2013, and a visit to the Permit Counter on May 20, 2014. For the 

purposes of this CAR, the study area consists of Parcel #5494400110 and adjacent parcels (Figure 2). 

Hart Crowser biologists performed a site visit on April 22, 2014 and a literature review to determine 

the presence of critical areas on and within 200 feet of the study area.  

This CAR was prepared in accordance with City of Bellevue criteria, as defined in the Bellevue City 

Code (BCC) Critical Areas Chapter 20H.250 (City of Bellevue 2014). The following sections of this CAR 

describe the methods used in the field investigation and our findings: 

 Section 2 provides a description of the study area. 

 Section 3 provides a description of the proposed Project. 

 Section 4 identifies the critical areas on-site and standards proposed for modification. 

 Section 5 includes a habitat and cumulative impacts assessment. 

 Section 6 includes a functional lift analysis. 

 Section 7 includes wildlife management plan standards. 

 Section 8 includes mitigation and restoration concepts. 

 Appendix A provides topographic and boundary survey. 

 Appendix B provides site photographs. 
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Figure 1 – Vicinity Map 

1.1 Review of Existing Information 

As part of the analysis to identify and assess critical areas in the study area, we reviewed the following 

sources of information to support field observations: 

 Aerial photographs. 

 BCC (Bellevue 2014). 
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 Hart Crowser 9201 SE Shoreland Place Geotechnical Engineering Design Study (Hart Crowser 2014). 

Prepared for Everyoung Services, LLC. July 1, 2014. 

 Nwmaps.net (ecitygov.net 2014). 

 US Fish and Wildlife Service (USFWS) Wetlands Mapper for National Wetlands Inventory (NWI) map 

information (USFWS 2014). 

 Washington Department of Fish and Wildlife (WDFW) Priority Habitat and Species (PHS) on the web 

(2014). 

 Washington State Department of Natural Resources (WDNR) Natural Heritage Program database 

(WDNR 2014). 

2.0 SITE DESCRIPTION 

The site is located on a steep slope on the eastern shore of Lake Washington in the Meydenbauer 

neighborhood of Bellevue, Washington. The site is currently occupied by a two- to three-story, wood-

frame, single-family house (zoned R-4) supported by three rows of wooden post foundations on 

steeply sloping ground (Appendix B, Photograph 1). There is also a bathhouse with a deck and a dock 

with a covered area (Appendix B, Photographs 2 and 3). Figure 2 shows the footprint of the existing 

structures as well as the ground surface topographic contours. A topographic and boundary survey is 

included in Appendix A. Note that elevations in this CAR are referenced to the North American Vertical 

Datum of 1988 (NAVD88) and were estimated from the site survey by GeoDimensions dated March 1, 

2013. 

2.1 Topography 

Site grades in the Project area slope steeply to the west toward Lake Washington. Site elevations vary 

from about elevation 88 feet at the intersection of the driveway and SE Shoreland Place to about 20 

feet at the west edge of the site along the shoreline. The steep slope portion of the site is about 50 

feet tall with an average slope of about 70 percent (or 35 degrees) and covers an area of about 4,300 

square feet (sf).  

2.2 Soils 

In general, subsurface conditions consist of a limited amount of possible fill and medium stiff to stiff 

sandy silt over very stiff to hard sandy silt and dense silty sand over very stiff to hard clay (Hart 

Crowser 2014). The native silty sand and sandy silt are interpreted to be advance outwash, based on 

available geologic maps, but could also include transitional glaciolacustrine deposits; the underlying 

clay is interpreted to be glaciolacustrine. The native soils are glacially overridden. For more 

information on soils please reference Hart Crowser’s 9201 SE Shoreland Place Geotechnical 

Engineering Design Study (2014). 

 



4  |  Critical Areas Report – 9201 SE Shoreland Place 

 

19016-01   
August 21, 2014 

 
Figure 2 – Existing Site Conditions 

2.3 Hydrology 

The study area is located in the Cedar-Lake Washington watershed, Water Resource Inventory Area 

(WRIA) 8. Hydrologic characteristics in the study area are influenced by regional groundwater, direct 

precipitation, surface water runoff, and Lake Washington, which borders the western edge of the 

study area. No evidence of surface water or groundwater seepage was apparent during our site visit 

on April 22, 2014.  

The ordinary high water mark (OHWM) of Lake Washington was not delineated due to the lack of 

vegetation (i.e., rip rap is present) along the shoreline (Appendix B, Photograph D). Therefore, for the 

purpose of this CAR, the OHWM was set at an elevation of 18.6 feet as shown in Appendix A.  

3.0 PROJECT DESCRIPTION 

Current development plans call for renovating the existing SFR with an addition that includes two 

levels below part of the existing structure and extending over the slope on the downhill side (west 

side) of the house. The footprints of both the existing structure (1,516 sf) and proposed addition 
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(426 sf) are shown on Figure 3. The renovation will include grading and installing new retaining walls 

and foundations to allow the house to be built on the terraced ground (Hart Crowser 2014).  

 

Figure 3 – Proposed Addition and Shoreline Buffer/Setback 

4.0 CRITICAL AREAS ON-SITE AND STANDARDS 

PROPOSED FOR MODIFICATION 

The following critical areas as defined in the City Land Use Code (LUC) 20.25H.025 are present on the 

site and on the properties adjacent to the site: 

 Shorelines; and 

 Geologic hazard areas. 

4.1 Shorelines 

Lake Washington borders the western edge of the site and adjacent properties. Lake Washington is 

designated as a shoreline critical area (LUC 20.25E.017.D.1). The shoreline critical area buffer for a 
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developed site is 25 feet with a 25-foot building setback (LUC 20.25H.035.A) (Figure 3). The shoreline 

critical area buffer will be enhanced as mitigation for the impact to the geologic hazard area.  

4.2 Geologic Hazard Areas 

There is an area of 4,300 sf on the site that is classified as a geologic hazard area (LUC 20.25H.120) 

(Hart Crowser 2014). The geologic hazard area is a steep slope critical area because it is taller than 

10 feet, steeper than 40 percent, and covers an area greater than 1,000 sf. This steep slope is also 

identified in NWMaps.net (ecitygov.net 2014). The SFR modifications will occur within this steep slope 

critical area. Approximately 1,300 sf of existing bare ground on the steep slope will be excavated or 

filled by the proposed SFR modifications. 

We propose to modify the steep slope through this CAR (LUC 20.25H.230) and the geotechnical report 

(Hart Crowser 2014) under LUC 20.25H.140, 20.25H.145, and the comprehensive plan policy EN-54. 

The geotechnical report (Hart Crowser 2014) includes provisions for landslide hazards and steep slopes 

described in LUC 20.25H.140. These provisions include: 

 Site and construction plans; 

 Assessment of geological characteristics; 

 Analysis of the proposal; and 

 Minimum critical area setback. 

See the Geotechnical report (Hart Crowser 2014) for more details on these provisions. 

The geotechnical report and this CAR also demonstrate, as required by LUC 20.25H.145, that 

expansion of the existing single family primary structure will: 

 Not increase the threat of the geological hazard to adjacent properties over conditions that would 

exist if the provisions of this part were not modified; 

 Will not adversely impact other critical areas; 

 Is designed so that the hazard to the Project is eliminated or mitigated to a level equal to or less 

than would exist if the provisions of this part were not modified; 

 Is certified as safe as designed and under anticipated conditions by a qualified engineer or geologist, 

licensed in the state of Washington; 

 Demonstrate that modification of the critical area or critical area buffer will have no adverse 

impacts on stability of any adjacent slopes, and will not impact stability of any existing structures; 

 Comply with recommendations of the geotechnical report with respect to best management 

practices (BMP), construction techniques or other recommendations; and 

 No significant impact of habitat associated with species of local importance or such habitat that 

could reasonably be expected to exist during the anticipated life of the development proposal if the 

area were regulated under LUC 20.25H. 
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Comprehensive plan policy EN-54 states the Director may utilize specific criteria in decisions to exempt 

specific small, isolated, or artificially created steep slopes from critical areas designation.  

EN-54 supports the modification of the steep slope on-site as it is small and isolated from other steep 

slopes with significant habitat value. 

5.0 HABITAT AND CUMULATIVE IMPACTS ASSESSMENT 

Upland habitat on and adjacent to the Project is developed single family residential lots with a mix of 

native and non-native plant species. Vegetation on site includes tree, shrub, grass, and herbaceous 

species commonly associated with residential lots (Appendix B, Photograph 5). Vegetation is a mix of 

native and non-native species. Native plant species include big leaf maple (Acer macrophylum), 

western white pine (Pinus monticola), black cottonwood (Populus balsamifera), western redcedar 

(Thuja plicata), horsetail (Equisetum spp.) and sword fern (Polystichum minutum). Non-native species 

include a variety of ornamental shrubs, English ivy (Hedera helix), Himalayan blackberry (Rubus 

armeniacus), laurel (Laurus species), and arborvitae (Thuja species).  

The shoreline critical area buffer is mostly non-native mowed grass (Appendix B, Photograph 1) with a 

few shrubs. The shoreline is composed of riprap and lacks overhanging vegetation. The substrate 

waterward of the rip rap is sandy with some cobbles and likely contains macroalgae in the photic zone 

during the summer which is common in Lake Washington.  

The site does not meet the needs of any terrestrial species identified in LUC 20.25H.150. The WDFW 

PHS web mapper does not show any priority habitats or species on site with the exception of Lake 

Washington. Lake Washington does meet the needs of two fish species identified in LUC 20.25H.150 

because juveniles of these fish species are known to migrate and forage in the nearshore of Lake 

Washington (WDFW 2014a). These fish species include Chinook salmon (Oncorhynchus tshawytscha) 

and coho salmon (Oncorhynchus kisutch). Management recommendations for these fish species 

include maintaining riparian buffers with native overhanging vegetation for shading and water quality 

protection and mitigating for shading impacts of docks through installation of light penetrating 

surfaces (LPS) (Knight 2009). No direct impacts within the shoreline critical area will result from the 

proposed Project.  

Direct impacts from the proposed Project include permanent impacts to steep slopes (SFR additions). 

Existing steep slope habitat that will be impacted is bare ground under the existing house (Appendix B, 

Photograph 6) which is of very limited habitat value.  

Table 1 – Impact Summary 

Critical Area Total sf on-site Impact 

Vegetation 

Enhancement 

Steep Slope 4,000 1,300 555 

Shoreline Buffer 1,500 0 580 
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Indirect impacts include potential water quality impacts from project construction (i.e., stormwater 

runoff). However, potential construction impacts would be temporary and minimized by construction 

BMPs.  

Measures to avoid, minimize, and mitigate for Project impacts include: 

 Care will be taken in all work such that no construction-related activity shall contribute to the 

degradation of the environment or allow foreign material to enter Lake Washington. 

 Best Management Practices will be employed to reduce the potential for construction-related 

impacts on species and their habitats. This includes a temporary erosion and sediment control plan 

with BMP details. 

 Oil spill response equipment will be on site and a spill response plan will be in hand and deployed as 

necessary by the contractor. 

Existing degraded shoreline buffer will be enhanced to mitigate for impacts to the steep slope critical 

areas (see Mitigation and Restoration Concepts Section). After construction, a maintenance and 

monitoring program will be implemented for the shoreline critical area mitigation. This program will 

entail maintaining native vegetation and determining if mitigation performance standards are being 

met. 

6.0 FUNCTIONAL LIFT ANALYSIS 

We propose to mitigate for project impacts and provide a functional lift to existing habitat by 

enhancing 580 sf of the shoreline critical area buffer with native trees, shrubs, and groundcover. In 

addition we will enhance 555 sf of temporarily disturbed steep slope areas that are currently bare 

ground or non-native plant species. Enhancing these two areas will, in part, mitigate for the 1,300 sf of 

steep slope critical area impacts. The mitigation measures outlined in Table 2 will result in a functional 

lift of the habitat on the property.  

7.0 MITIGATION AND RESTORATION CONCEPTS 

The Project was designed to prevent an increase in the threat from the geologic hazard on-site by 

improving the stability of the SFR and steep slope. The Project was also designed to not extend into 

the shoreline critical area buffer and setback area. In addition approximately 580 sf of the shoreline 

critical area buffer will be enhanced with native vegetation (Figure 4 and Table 3). Any temporary 

areas (approximately 555 sf) of disturbance on the steep slope will also be enhanced with native 

vegetation (Figure 4 and Table 3).  
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Table 2 – Functional Lift Analysis for Steep Slope Critical Area 

Buffer Functions 

Existing 

conditions 

Standard Code 

Application 

Proposed 

Modification 

Functional 

Improvement with 

Proposed 

Modification 

Stabilization of 

slope 

Site currently 

stabilized by 

retaining walls and 

piles. Habitat 

degraded. 

No change to 

steep slope or 

buffer. 

Improve stability of 

slope and SFR but 

permanently impact 

1,300 sf of steep slope. 

Enhance 555 sf of 

temporarily disturbed 

steep slope areas with 

native vegetation. 

580 sf of shoreline 

critical area buffer 

enhanced with eight 

native tree and shrub 

species. 

Yes. Water quality 

improved by 

shoreline shading 

and pollutant/ 

stormwater filtration 

in the shoreline 

critical area buffer.  

Creation of wildlife 

habitat on steep 

slope and in 

shoreline buffer 

Degraded habitat 

on steep slope 

under house. 

Degraded habitat in 

shoreline buffer. 

No change to 

existing habitat. 

Enhance steep slope 

and shoreline buffer 

with native tree and 

shrub species to create 

wildlife and shoreline 

habitat in 7 to 10 years. 

Diverse habitat for 

wildlife. Increase 

fish food from 

terrestrial 

invertebrate inputs 

through shoreline 

buffer 

enhancement.  
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Figure 4 – Shoreline and Steep Slope Critical Area Buffer Enhancement Plan 

Table 3 – Plant List and Quantities for Enhancement Plantings 

Scientific 

Name 

Common 

Name Spacing 

Quantity 

(Shoreline 

buffer 

enhanceme

nt area) 

Quantity (steep 

slope 

enhancement 

area) Size Notes 

Thuja plicata Western 

Red Cedar 

10´ O.C. 2 0 2 gallon Full and Bushy 

Acer 

circinatum 

Vine Maple 6´ O.C. 3 4 1 gallon Multi-stem (3 

minimum) 

Polystichum 

munitum 

Sword fern 3´ O.C. 12 12 1 gallon Full and Bushy 
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Scientific 

Name 

Common 

Name Spacing 

Quantity 

(Shoreline 

buffer 

enhanceme

nt area) 

Quantity (steep 

slope 

enhancement 

area) Size Notes 

Gaultheria 

shallon 

Salal 3´ O.C. 10 10 1 gallon Full and Bushy 

Mahonia 

aquifolium 

Tall Oregon 

Grape 

4´ O.C. 3 3 2 gallon Full and Bushy 

Ribes 

sanguineum 

Red 

Currant 

3´ O.C. 3 4 2 gallon Multi-stem (3 

minimum) 

Vaccinium 

ovatum 

Evergreen 

huckleberry 

3´ O.C. 8 8 1 gallon Full and Bushy 

Arctostaphyll

os uva-ursi 

Kinnikinnick 3´ O.C. 16 16 1 gallon Full and Bushy 

Note:  

O.C. – on center 

Critical area functions and values on-site are degraded due to past development but there is 

opportunity to improve the site. Mitigation is proposed and includes native plant enhancement along 

a 580-square-foot buffer landward of the OHWM. The enhanced shoreline buffer will include trees, 

shrubs, and groundcover. These plantings will improve the function of the shoreline buffer by 

improving water quality and food production for fish and wildlife. Temporary areas of disturbance on 

the steep slope will also be enhanced with shrubs and ground cover. These enhancements will 

improve the function and values of the steep slope by providing slope stability and wildlife habitat. 

The enhanced shoreline buffer and steep slope areas will be maintained and monitored for a period of 

five years as required by LUC 20.25H.220. Annual monitoring reports will be submitted to the City by 

December of each of the five years. Photos from select photo points will be included in the monitoring 

reports to document the shoreline buffer and steep slope vegetation enhancements. 
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APPENDIX A 

Topographic and Boundary Survey 
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APPENDIX B 

Photographs 
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Photograph 1 – View of property facing east 

 

 
Photograph 2 – Bath house 
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Photograph 3 – Dock with covered boat moorage 

 

 
Photograph 4 – Rip rap shoreline 
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Photograph 5 – Representative vegetation on the parcel 

 
Photograph 6 – Bare ground on steep slope under existing house 
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Geotechnical Engineering Design Study 

9201 SE Shoreland Place 
Bellevue, Washington 
 

1.0 INTRODUCTION 
This report presents our geotechnical engineering design recommendations and fulfills the Critical 

Areas Report requirements for the Landslide Hazard and Steep Slope Critical Areas for the proposed 

modifications to 9201 SE Shoreland Place Single Family Residence (SFR) in Bellevue, Washington.  A 

Vicinity Map showing the site location is presented on Figure 1. 

This report is divided into several sections.  Following Sections 1 and 2, which describe the 

organization and purpose of this report, our principal geotechnical engineering design 

recommendations are organized as follows: 

 Site and Project Description; 

 Subsurface Conditions; 

 Seismic Considerations; 

 Geotechnical Conclusions and Recommendations; 

 Construction Considerations; and 

 Recommended Additional Geotechnical Services. 

Tables are presented in the text; figures follow the main text along with two attachments and three 

appendices.  Attachments 1 and 2 present our recommendations for tieback testing and shoring 

monitoring, respectively.  Appendices A and B present field exploration methods and logs, and 

laboratory testing methods and results, respectively.  Appendix C presents historical subsurface data 

collected at the adjacent property to the north of the site. 

2.0 PURPOSE, SCOPE, AND USE OF THIS REPORT 
The purpose of our work is to provide geotechnical engineering design recommendations and meet 

the Critical Areas Report requirements for the Landslide Hazard and Steep Slope Critical Areas for the 

proposed modifications to 9201 SE Shoreland Place SFR in Bellevue, Washington.  In this report, we 

present our findings, conclusions, and recommendations for: 

 Subsurface conditions; 

 Seismic considerations; 

 Temporary shoring; 

 Building foundations; 

 Structural fill; 

 Construction monitoring; and 

 Recommendations for additional services. 
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Our scope of work for this project included: 

 Advancing three hollow‐stem auger borings; 

 Performing slope reconnaissance; 

 Testing soil samples in our laboratory; 

 Completing geotechnical engineering analyses; and 

 Producing this geotechnical engineering design report. 

We completed this work in general accordance with our proposal dated March 25, 2014, and 

authorized on March 27, 2014.  This report is for the exclusive use of Everyoung Service, LLC, and its 

design consultants for specific application to the subject project and site.  We completed this work in 

accordance with generally accepted geotechnical engineering practices for the nature and conditions 

of the work completed in the same or similar localities, at the time the work was performed.  We 

make no other warranty, express or implied. 

3.0 SITE AND PROJECT DESCRIPTION 

3.1 Site Description 
The project site is located on a steep slope on the eastern shore of Lake Washington in the 

Meydenbauer neighborhood of Bellevue, Washington.  The site is currently occupied by a two‐ to 

three‐story, wood‐frame, single‐family house supported by three rows of wooden post foundations on 

steeply sloping ground.  Figure 2 shows the footprint of the existing structure as well as the ground 

surface topographic contours. 

Site grades in the project area slope steeply to the west toward Lake Washington.  Site elevations vary 

from about elevation 88 feet at the intersection of the driveway and SE Shoreland Place to about 20 

feet at the west edge of the site along the shoreline.  The steep slope portion of the site is about 50 

feet tall with an average slope of about 67 percent (or 34 degrees) and covers an area of about 4,300 

square feet. 

Note that elevations in this report are referenced to the North American Vertical Datum of 1988 

(NAVD88) and were estimated from the site survey by GeoDimensions dated March 1, 2013. 

With the exception of the sewer line, utilities servicing the residence appear to be underground from 

the SE Shoreland Place right of way.  The sewer line runs approximately parallel to the Lake 

Washington shoreline approximately 35 feet west of the toe of the slope.  The side sewer servicing the 

house extends below the house near the west and runs downslope along the south property line to 

the sewer main. 

3.2 Project Description 
Current development plans call for renovating the existing SFR with an addition that includes two 

levels below part of the existing structure and extending over the slope on the downhill side of the 

house.  The footprints of both the existing structure (1516 square feet) and proposed addition (426 
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square feet) are shown on Figure 2, and the existing and proposed structures are shown in section 

view on Figure 3.  The renovation will include grading and installing new retaining walls and 

foundations to allow the house to be built on the terraced ground. 

4.0 SLOPE RECONNAISSANCE AND SUBSURFACE 
CONDITIONS 
We based our interpretation of subsurface conditions on data obtained from our field exploration and 

laboratory testing program for the site, as well as from existing borings completed previously by others 

at the property to the north. 

Subsurface conditions at the site are shown in generalized subsurface cross section provided on 

Figure 3.  The location of the cross section is shown on Figure 2.  Exploration logs in Appendices A and 

C should be consulted for a more detailed presentation of subsurface conditions. 

Our field exploration and testing program consisted of: 

 A slope reconnaissance site visit and 

 Three geotechnical borings designated HC‐1 through HC‐3. 

4.1 Slope Reconnaissance 
We performed a slope reconnaissance to investigate for signs of slope instability, soil erosion, or 

groundwater seepage.  The slope was generally vegetated with grass, brush, and trees.  Maple trees 

and remaining tree trunks appeared to show slight curvature for trees estimated to be over 50 years 

old, indicating some slow, near‐surface soil creep had occurred.  No evidence of significant slope 

instability or groundwater seepage was apparent during our site visit.  Soils were exposed and 

unvegetated below the post‐supported house and deck, and there was evidence of only minor surficial 

erosion. 

The slope is protected from wave erosion by a rock bulkhead on the Lake Washington shoreline 

approximately 65 feet west of the toe of the slope, and the lake level is about 10 feet below the toe of 

the slope.  Lake Washington water levels are controlled by the US Army Corps of Engineers at the 

Hiram M. Chittenden Locks in Seattle; lake levels were dropped about 9 feet from historical water 

levels when the locks were built in 1916 (see Figure 3). 

4.2 Generalized Subsurface Soil Conditions 
In general, subsurface conditions consist of a limited amount of possible fill and medium stiff to stiff 

sandy silt over very stiff to hard sandy silt and dense silty sand over very stiff to hard clay.  The native 

silty sand and sandy silt are interpreted to be advance outwash, based on available geologic maps, but 

could also include transitional glaciolacustrine deposits; the underlying clay is interpreted to be 

glaciolacustrine.  The native soils are glacially overridden. 
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The site soil units observed in borings are described below from the ground surface downward. 

Fill and Medium Stiff to Stiff Sandy Silt.  This soil unit was encountered in borings HC‐ 1 and HC‐2 from 

the ground surface to depths of about 4 to 9 feet and generally consists of medium stiff to stiff sandy 

silt.  In HC‐1, this unit is likely fill from site grading during construction of the driveway.  In HC‐2 below 

the existing structure, this unit appears to include possible fill over weathered native soils and 

potential colluvium from historical erosion of the slope above.  Scattered organic materials (roots and 

wood debris) encountered between about 5 to 9 feet deep likely indicate this was the slope surface 

prior to original construction of the house.  In HC‐3, this unit is very limited in thickness as the first 

sample appeared native and transitional to the underlying Very Stiff to Hard Clay. 

Hard Sandy Silt and Dense Silty Sand.  This soil unit generally consists of very stiff to hard, slightly 

sandy to very sandy silt and dense very silty sand, which underlies the Fill and Medium Stiff to Stiff 

Sandy Silt.  The majority of the slope is composed of this unit, and its thickness varied from about 54 

feet thick at the top of the slope to absent near the bottom of the slope. 

Hard Clay.  Below the Hard Sandy Silt and Dense Silty Sand is a unit generally consisting of very stiff to 

hard clay.  This unit appeared to have sheared texture and scattered slickensides generally ranging 

from about 40 to 65 degrees from horizontal.  The sheared texture and slickensides are often observed 

in glacially overridden, glaciolacustrine deposits in the Bellevue/Seattle area.  These features are often 

cause by stress relief that occurred during glacier melting and retreat.  The Hard Clay is generally 

below the base of the existing slope, and the sheared texture and slickensides do not appear to be 

associated with historical instability of the existing slope. 

Please note that the explorations performed for this study reveal subsurface conditions only at 

discrete locations across the project site and actual conditions in other areas could vary.  Furthermore, 

the nature and extent of any variations would not become evident until additional explorations are 

performed or until construction begins.  If significant variations are observed at that time, we may 

need to modify our conclusions and recommendations to reflect actual site conditions. 

4.3 Groundwater Conditions 
In general, soils encountered were moist throughout the height of the slope and even below the 

elevation of Lake Washington, which ranges from about 16.5 to 18.5 feet, as controlled by the US 

Army Corps of Engineers.  Some wet soil zones were encountered in HC‐1 below 35 feet deep, 

indicating the potential for perched groundwater, but there was no measurable groundwater at the 

time of drilling. 

Water levels were measured at the times and under conditions stated on the boring logs or in the text.  

Fluctuations in the groundwater conditions may be caused by variations in rainfall, temperature, 

season, lake level, and other factors. 
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5.0 GEOLOGIC HAZARD AREAS 
The site is mapped as an erosion‐sensitive area according to King County, but is not mapped as a 

landslide hazard area by either King County or Washington State Department of Natural Resources.  

The site slope is designated as a Steep Slope Critical Area per the City of Bellevue Critical Areas 

Ordinance – Designation of Critical Area and Buffers (Geologic Hazard Areas) [LUC 20.25H.120], 

because it is taller than 10 feet, steeper than 40 percent, and covers an area greater than 1,000 square 

feet. 

We assume a reasonable use exception will be applied to the site [LUC 20.25H.190] and will require an 

approval of modification in a geologic hazard area [LUC 20.25H.145].  The geotechnical analyses and 

recommendations provided in this report are based on the Reasonable Use Exception – Performance 

Standards [LUC 20.25.205], including Performance Standards – Landslide Hazards and Steep Slopes 

[LUC 20.25H.125].  This geotechnical report serves to meet the critical areas report requirements 

specific to the steep slope critical area, including requirements identified in Critical Areas Report – 

Additional Provisions for Landslide Hazard Areas and Steep Slopes [LUC 20.25H.140] and the City of 

Bellevue Geotechnical Report and Stability Analysis Requirements. 

In addition to the steep slope, we understand that several other critical area issues will have to be 

addressed as part of the City of Bellevue permitting process including shoreline, habitat, and steep 

slope vegetation/retention changes.  A separate critical areas report will be submitted to address 

these environmental issues. 

6.0 SEISMIC CONSIDERATIONS 
In this section, we describe the seismic setting at the project site, provide recommendations to 

develop the code‐based design response spectrum, and discuss seismically induced geotechnical 

hazards. 

6.1 Seismic Setting 
The seismicity of western Washington is dominated by the Cascadia Subduction Zone, where the 

offshore Juan de Fuca plate subducts beneath the continental North American plate.  Three main 

types of earthquakes are typically associated with subduction zone environments: crustal, intraplate, 

and interplate earthquakes.  Seismic records in the Puget Sound area clearly indicate a distinct shallow 

zone of crustal seismicity, the Seattle Fault, which may have surficial expressions and can extend to 

depths of 25 to 30 km.  A deeper zone is associated with the subducting Juan de Fuca plate and 

produces intraplate earthquakes at depths of 40 to 70 km beneath the Puget Sound region (e.g., the 

1949, 1965, and 2001 earthquakes) and interplate earthquakes at shallow depths near the 

Washington coast (e.g., the 1700 earthquake with an approximate magnitude of 9.0). 
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6.2 Seismic Design Criteria 

6.2.1 Structures 

According to the Bellevue City Code, which adopts the 2012 International Residential Code (IRC), the 

Seismic Design Category is D2. 

If structures will be designed according to the 2012 International Building Code (IBC), the structural 

engineer uses a design response spectrum to seismically analyze the proposed structure.  Two 

methods may be used to obtain the design response spectrum: (1) a code‐based design method based 

on generic soil properties to develop the spectrum at the ground surface, or (2) a site‐specific method 

that develops the response spectrum based on site‐specific soil properties calculated at the depth of 

interest to the structural engineer.  For this project, we assume the design team will use the code‐

based response spectrum, if necessary.  The basis of design for the 2012 IBC is two‐thirds of the hazard 

associated with an earthquake with 2 percent probability of exceedance in 50 years, which 

corresponds to an average return period of 2,475 years.  We obtained the seismic design parameter 

from the United States Geologic Survey 2008 National Seismic Hazard Maps for Latitude 47.6079 and 

Longitude 122.2150.  The parameters for seismic design in accordance with this code are: 

 Maximum Considered Earthquake Spectral Response Acceleration at Short Periods, SS = 1.328 g; 

and 

 Maximum Considered Earthquake Spectral Response Acceleration at 1‐Second Period, S1 = 

0.511 g. 

The above parameters are for a Site Class B (soft rock) and need to be adjusted for the site‐specific soil 

profile in accordance with the 2012 IBC.  Based on our explorations, the site soil profile class is Site 

Class D. 

6.2.2 Landslides 

According to the City of Bellevue Geotechnical Report and Stability Analysis Requirements pseudo‐

static acceleration factor must be based on a peak ground acceleration (PGA) with a 10 percent 

probability of exceedance in 50 years, which corresponds to an average return period of 475 years.  

The corresponding mapped PGA for the site is 0.283 g, which assumes a Site Class B soil profile.  For a 

Site Class D profile, the site coefficient FPGA is 1.234, which results in a design PGA of 0.349 g.  Note this 

design PGA for landslide evaluation is approximately the same value as determined from the 2012 IBC 

design response spectrum. 

6.3 Seismically Induced Geotechnical Hazards 
Potential seismically induced geotechnical hazards include surface rupture, liquefaction and 

subsidence, lateral spreading, and landslides.  Our review of these hazards is based on our soil 

explorations, regional experience, and our knowledge of local seismicity. 
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6.3.1 Surface Rupture 

The northernmost splay of the Seattle Fault is about 1.3 miles south of the site.  There is a remote 

potential for surface rupture at the site from a new splay of the Seattle Fault; however, this hazard is 

very low based on the Seattle Fault’s 3,000‐year recurrence interval, the large number of possible 

locations for surface rupture, and the chance that the fault would not produce surface rupture in this 

segment of the fault. 

6.3.2 Liquefaction and Subsidence 

Our borings and past explorations at and near this site encountered wet zones but did not encounter 

groundwater.  Based on the elevation of Lake Washington, regional groundwater is anticipated to be 

within the Hard Clay or within the lower portions of the Hard Sandy Silt and Dense Silty Sand.  Because 

of the fines content and density of the native soils, the risk of liquefaction, seismically induced 

settlement, or significant ground deformation caused by liquefaction from the design earthquake is 

low. 

6.3.3 Lateral Spreading 

Lateral spreading is typically associated with lateral movement on sloping ground caused by 

liquefaction or a reduction of shear strength of soils within or under the slope.  Lateral spreading can 

affect a structure by increasing the lateral force exerted on the subsurface walls or within the pile 

foundations.  Given the low liquefaction hazard, the risk of lateral spreading is considered low. 

6.3.4 Landslides 

Based on the site location and topography, the landslide hazard is considered moderate, and seismic 

landslide hazards are further evaluated in the following section.  There appear to be no reported or 

observed signs of slope instability due to historical earthquakes. 

7.0 GEOTECHNICAL CONCLUSIONS AND RECOMMENDATIONS 
This section of the report presents our conclusions and recommendations for the geotechnical aspects 

of design and construction on the project site.  We have developed our recommendations based on 

our current understanding of the project and the subsurface conditions revealed by our explorations 

and explorations performed by others nearby.  If the nature or location of the facilities is different than 

we have assumed, we should be notified so we can review, change, and/or confirm our 

recommendations. 

7.1 General Considerations 
The proposed development includes downward expansion of the existing structure.  There is limited 

access below the existing structure due to the slope of the ground and the existing wood post 

foundations.  The existing structure will remain and will be supported by new foundations and 

columns, replacing the existing wood post foundations below the footprint of the proposed addition. 
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Most of the site is in a steep slope critical area.  Permanent tiebacks or soil nails are the most efficient 

option for mitigating any potential landslide hazard at the site.  With the slope stabilized, a 

combination of shallow foundations and deep foundations may be used to support vertical building 

loads, depending on soil conditions encountered.  Deep foundations may also be used for slope 

stabilization, provided they are embedded sufficiently below potential critical failure surfaces and have 

sufficient lateral capacity. 

7.2 Slope Stability 
To evaluate the stability of the slope, we performed limit equilibrium stability analysis using the 

computer program SLOPE/W Version 8.11 (Geo‐Slope International 2013).  The Morgenstern‐Price 

method for slope stability analysis was used to search for rotational circular surface failure 

mechanisms. 

Stability analyses were performed for existing and proposed conditions based on our field 

observations, laboratory testing, and estimated soil properties to evaluate slope stability factors of 

safety.  Slope stability factors of safety represent the magnitude of forces acting to stabilize the slope 

(e.g., soil strength) divided by magnitude of forces acting to destabilize the slope (e.g., soil weight). 

According to the City of Bellevue Geotechnical Report and Stability Analysis Requirements, the 

minimum required factors of safety for static and seismic analysis of permanent slopes are 1.5 and 

1.15, respectively. 

Seismic stability evaluations use a pseudostatic horizontal acceleration coefficient of one‐half the 

design peak ground acceleration (PGA).  As discussed in Section 6.2.2, the design PGA is 0.349 g.  Based 

on this PGA, a pseudostatic horizontal acceleration coefficient of 0.175 is used in the seismic slope 

stability analysis. 

Subsurface properties are based on information from the borings performed by Hart Crowser and 

provided in Appendix A.  The soil parameters used in our analysis are shown on the slope stability 

figures as part of this report. 

The slope stability analyses focused on deeper, global stability (i.e., deeper than 10 feet) for the site 

rather than potential shallow surficial instability, which may result in minor sloughing/erosion and 

generally can be managed through drainage considerations and maintaining vegetation on slopes. 

Our field explorations and slope reconnaissance were performed in mid‐April at the end of the typical 

wet season in the Puget Sound area.  January through April 2014 rainfall data are summarized in Table 

1 for the NWS Seattle Weather Forecast Office location, which is about 6 miles north‐northeast of the 

site across Lake Washington.  This data shows the Seattle‐Bellevue area received above‐average 

rainfall in February through April, and a record‐setting amount of rain fell in March.  Based on the 

amount of rainfall received during the time leading up to our fieldwork, we interpret the observed 

conditions during our slope reconnaissance and drilling as representative of wet season conditions. 
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Table 1 – January Through April 2014 Rainfall Data – NWS Seattle Weather 
Forecast Office 

Month Total Rainfall in Inches +/- Relative to Average Rainfall 

in Inches 

January 4.02 -0.79 

February 5.13 +1.82 

March 8.42 +4.91 

April 3.45 +0.68 

7.2.1 Existing conditions 

Static and seismic stability were checked as a baseline for the existing slope based on observed 

conditions.  Static and seismic slope stability for existing conditions are presented on Figures 4 and 5, 

respectively.  Note the existing post foundations embedded in the slope were conservatively ignored 

in these analyses. 

Slope stability factors of safety for existing conditions are summarized in Table 2.  For the both the 

static and seismic case, the factors of safety indicate the slope is stable under static conditions and 

marginally unstable under seismic conditions.  For both cases, the factors of safety are below the 

current code minimums. 

Table 2 – Existing Conditions Factors of Safety 

Static Conditions Seismic Conditions 

Analysis Code Minimum Analysis Code Minimum 

1.25 1.50 0.96 1.15 

7.2.2 Proposed Development 

Static and seismic stability were evaluated for the proposed development based on observed 

conditions.  Static and seismic slope stability for proposed conditions are presented on Figures 6 and 7, 

respectively.  The building load was provided by the structural engineer and modeled as a 250 psf 

surcharge on the slope as shown on Figures 6 and 7.  We conservatively assumed all the building load 

will be applied to the slope in our analysis, ignoring beneficial effects of any deep foundations.  In 

order to increase factors of safety to meet the minimum code requirements for both the static and 

seismic conditions, three horizontal point loads were modeled as shown on Figures 6 and 7, to model 

the horizontal reaction from proposed tiebacks anchored to the basement walls.  The required 

horizontal load per row of tiebacks is 5.0 kips per foot, or a total horizontal load of 15 kips per foot, 

which is governed by seismic stability.  Slope stability factors of safety for existing conditions are 

summarized in Table 3. 
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Table 3 – Proposed Conditions Factors of Safety* 

Static Conditions Seismic Conditions 

Analysis Code Minimum Analysis Code Minimum 

1.67 1.50 1.16 1.15 

*Includes 5 kips per foot horizontal load per row of tiebacks from the three rows shown on Figures 6 and 7. 

 

The horizontal load per row of tiebacks required to achieve the code minimum factors of safety 

appears reasonable for tiebacks at typical spacing and reasonable bond lengths; however, this will 

need to be confirmed by the structural engineer.   

The global slope stability analyses assume the basement wall is stable.  The structural design of the 

wall should use the lateral earth pressures recommended later in this section.   

7.3 Site Preparation and Grading 
Site preparation for the footprint addition and structure renovations may involve demolishing some of 

the existing wood post foundations, removing driveway pavement, removing existing retaining walls, 

and removing other obstructions that may interfere with new construction.  We recommend cutting 

the wood post foundations near grade and leaving them in place after the structure loads have been 

transferred to the new foundations, where applicable.  If the wood post foundations must be removed 

from the ground, we recommend backfilling the void with controlled density fill. 

We do not recommend disturbing existing vegetation on the steep slope portion of the site; if 

vegetation must be removed, remove as little as possible.  If trees need to be removed to 

accommodate construction, we recommend minimizing disturbance to the root system.  For example, 

trees may be cut and stumps ground, but the trees or stumps should not be pulled from the ground, 

which may disturb the near‐surface soils. 

Removal of visible organic material (sod, humus, roots, and/or other plant material), debris, and other 

unsuitable material is recommended from subgrade areas where asphalt or concrete will be placed.  

We recommend all site grading, paving, and any utility trenching be conducted during relatively dry 

weather. 

We recommend limiting site grading to only that necessary to construct the proposed addition.  We 

recommend the natural topography surrounding the site be maintained to the extent feasible. 

It may be necessary to relocate or abandon some utilities.  These utility lines will likely be excavated in 

fill materials.  Abandoned underground utilities should be removed or completely grouted.  The ends 

of remaining abandoned utility lines should be sealed to prevent soil or water from entering the pipe.  

Soft or loose backfill should be removed, and excavations should be backfilled with structural fill.  

Coordination with the utility owners is generally required to address existing utilities. 
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7.4 Excavation Shoring and Support of Existing Structures 
The proposed addition requires a cuts of about 6 feet deep into the slope to accommodate the lowest 

proposed level of the addition, which has a finish floor elevation of about 47.33 feet.  This cut will 

require properly designed temporary or permanent shoring to provide lateral support for safety and 

stability of the adjacent buildings and utilities and allow for construction of subgrade walls and 

installation of foundations for the proposed addition. 

7.4.1 General Considerations 

It is our opinion that the limited project excavation could be supported using a combination of slope 

cuts, cantilevered soldier piles, and braces, tiebacks, or soil nails.  Due to limited overhead access at 

below the proposed west‐facing basement walls, installation of soldier piles does not appear feasible, 

and some combination of shotcrete or cast‐in‐place walls may be needed for temporary support or 

implemented as part of the permanent basement wall.  For the north and south basement walls, 

access may allow for installing soldier piles and lagging for temporary shoring. 

The temporary shoring should be designed by a professional structural engineer registered in the State 

of Washington.  We also recommend that we be given the opportunity to review the proposed shoring 

design before construction. 

This report is not meant to provide specific criteria for the contractor’s construction means and 

methods.  It should be the responsibility of the shoring contractor to verify actual ground conditions at 

the site and determine the construction methods and procedures needed for the installation of an 

appropriate shoring system. 

7.4.2 Cantilevered and Braced or Tieback Excavation Support 

The geotechnical criteria for the design of an excavation supported by soldier piles and braces or 

tieback include lateral soil pressures and frictional resistance for tiebacks.  Figures 8, 9, and 10 

illustrate and outline these recommended parameters for cantilevered shoring and braced or tieback 

shoring, respectively. 

Lateral Pressures 

Lateral earth pressures for the shoring design depend on the type of shoring and its ability to deform.  

If the top of the shoring is allowed to deform on the order of 0.001 to 0.002 times the shoring height, 

and if no settlement‐sensitive structures or utilities are within the zone of deformation, the shoring 

may be designed using active earth pressures.  If settlement‐sensitive structures or utilities exist within 

the potential zone of deformation, or where the shoring system is too stiff to allow sufficient lateral 

movement to develop an active condition, at‐rest earth pressures should be used to design the 

shoring. 

Temporary and Permanent Shoring.  Cuts may be supported by a cantilevered soldier pile shoring wall 

or temporary shoring with single or multiple levels of braces or tiebacks at the site, depending on 

access limitations and lateral soil loads.  For cantilevered soldier pile wall design, lateral earth 
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pressures are approximated using a triangular pressure distribution using equivalent fluid unit weights 

based on the soil properties and ground slopes.  For braced or tieback wall design, lateral earth 

pressures can be approximated by a composite, trapezoidal, lateral earth pressure distribution.  The 

distributions presented on Figures 8 and 9 are appropriate for cantilevered or single and multilevel 

brace/tieback supports, respectively. The pressure distribution changes, depending on the slope 

behind and perpendicular to the wall, and Figures 8 and 9 present varying lateral earth pressures 

depending on the slopes.  For walls with no slope perpendicular to the shoring wall (i.e., at the north 

and south basement walls and the walls below proposed floor slabs) we recommend using the lateral 

earth pressures for  = 0°. For the upper‐most, west‐facing basement wall we recommend using the 

lateral earth pressures for  = 34°. 

Important.  The lateral earth pressures presented herein are based on level ground or sloping 

conditions behind the walls as identified and dewatered conditions such that hydrostatic pressure 

does not act on the walls above the base of the excavation.  For design calculations, we recommend 

that at least 2 feet be added to the proposed excavation depth to allow for possible surface pressures 

near the excavation such as light vehicles and small material stockpiles.  Surcharge pressures resulting 

from heavier loads such as buildings, footings, heavy equipment, or large material stockpiles, should 

be calculated using Figure 11.  These additional loads would be added to the calculated loads for the 

shoring walls. 

Wall Design 

Walls must be designed to carry the bending stresses due to soil and/or tieback loads and the vertical 

load resulting from down‐angle tieback anchors and underpinned footings.  The bending stresses can 

be calculated using the earth pressure diagrams presented on Figures 8 and 9. 

For walls with soldier piles, they must be embedded deeply enough to resist these vertical loads and to 

provide kickout resistance for the portion of the wall below the lowest support.  General soldier pile 

design information is presented on Figures 8 and 9, as discussed above.  For soldier pile design, we 

recommend: 

 Use Figures 8 and 9 for allowable pile end‐bearing and skin friction design values. 

 Embed soldier piles at least 10 feet below the bottom of the excavation to provide firm support 

for the soldier piles and avoid excessive settlement when tieback loads are applied. 

 Design soldier piles for bending using a uniform loading equivalent to 80 percent of the design 

values and analyze for shear using total load. 

 For design against kickout, compute the lateral resistance based on the passive pressures 

presented on Figures 8 and 9, acting over twice the diameter of the concreted soldier pile section 

or the pile spacing, whichever is less. 

These recommendations are based on proper installation of the soldier piles as discussed below. 
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Soldier Pile Installation 

Conditions such as caving soil and groundwater can loosen soil at the bottom of the soldier pile 

borehole and reduce the bearing capacity of the zone of disturbed soil.  Tieback destressing and 

shoring failure could occur if bearing capacity is inadequate and soldier piles settle under the vertical 

component of the inclined tieback load.  We recommend that a Hart Crowser representative closely 

monitor soldier pile installation for these conditions so that construction methods can be adjusted 

accordingly. 

For soldier pile installation, we recommend: 

 The contractor should be prepared to case the soldier piles.  The need for casing should be 

determined in the field at the time of installation. 

 The contractor should be prepared to tremie concrete from the bottom of the hole to displace 

groundwater or drilling mud used to maintain an open hole. 

 The contractor should be prepared to excavate the soldier piles in a manner that prevents “heave” 

or “boiling” of the bottom of the soldier pile excavation.  It may be possible to over‐drill the 

borehole and backfill the bottom of the borehole with structural concrete bearing on undisturbed 

soil. 

 Drilling mud should not be used unless reviewed and approved by the geotechnical and structural 

engineer. 

Soldier pile shoring construction may be difficult if cobbles or loose sand and gravel are encountered in 

the excavation.  If these conditions are encountered, substantial raveling of the soil could occur.  The 

contractor should be prepared to place lagging in short vertical increments and should be prepared to 

backfill voids caused by ground loss behind the shoring system. 

Lagging 

Ground loss between soldier piles is prevented using lagging.  The most common form of lagging is 

timber planks.  The lagging is attached to the soldier pile and, because of soil arching and the ability of 

the lagging to deflect, is designed for some fraction of the applied pressure on the wall. 

Timber Lagging Design Recommendations.  Design the lagging based on the FHWA (1999) 

recommendations.  Timber lagging design will depend on the final spacing of the soldier piles and the 

depth of the excavation.  We provide our recommendations assuming a typical soldier pile spacing of 8 

feet on center or less and excavation depths up to about 15 feet. 

The Hard Sandy Silt and Dense Silty Sand unit and Hard Clay unit, as previously defined, are classified 

as “competent soil” per the FHWA (1999) design table, and the Fill and Medium Stiff to Stiff Sandy Silt 

is classified as “difficult soil.”  Table 4 summarizes our lagging thickness recommendations. 



14  |  9201 SE Shoreland Place 
 

19016‐00   
July 1, 2014 

Table 4 – Minimum Lagging Thickness Recommendations* 

Excavation Wall Minimum Lagging Thickness in Inches 

Upper-Most, West-Facing 4 

All Others 3 

*Assuming typical soldier pile spacing of 8 feet on center or less and excavation depths up to about 15 feet. 

 

Once the shoring designer has laid out the final shoring design and lagging requirements, we should 

review this layout to suggest appropriate modifications, if necessary. 

Construction Recommendations.  Prompt and careful installation of lagging, particularly in areas of 

seepage and loose soil (especially organic soil or peat), is important to maintain the integrity of the 

excavation.  Proper lagging installation should be the responsibility of the shoring contractor to 

prevent soil failure, sloughing, and ground loss, and to provide safe working conditions. 

Backfill voids greater than 1 inch using sand, pea gravel, or a porous slurry.  Backfill the void spaces 

progressively as the excavation deepens.  The backfill must not allow hydrostatic pressure buildup 

behind the wall.  Drainage behind the wall must be maintained or hydrostatic water pressure should 

be added to the recommended lateral earth pressures. 

Tieback Anchor Design 

We anticipate that tieback anchors may be used for external lateral support of the north, west, and 

south shoring walls.  For tieback anchor design, we recommend: 

 Install the bond zone of tieback anchors into the Hard Sandy Silt and Dense Silty Sand or Hard Clay.  

This may require inclining tiebacks at a steeper angle than recommended on Figure 9. 

 Locate the anchored portions of the tiebacks behind the no‐load zone as shown on Figures 9 and 

10. 

 Use allowable friction design values as presented on Figure 9. 

 Locate anchors at least three tieback diameters apart. 

 Pump structural grout into the anchor zone either using a grout hose or tremie hose placed to the 

bottom of the anchor. 

 Grout and backfill drilled installations immediately after drilling, and do not leave holes open 

overnight.  This will help prevent collapse of the holes, loss of ground, and surface subsidence. 

 Take care not to “mine out” large cavities in granular soils if drilling with a continuous‐flight auger. 

 Maintain continuous cutting return if using a pneumatic drill so that air pressure does not damage 

nearby utility vaults, corridors, or subgrade slabs. 
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 Plot and compare anchor lengths with any underground support elements of adjacent structures. 

 Design temporary and permanent tiebacks to resist corrosion for the service life of the anchor. 

The shoring contractor should note any existing facilities adjacent to the project site including buried 

utilities and foundations, as these may affect the location and length of the anchor holes.  The anchor 

holes should be installed in a manner that will minimize ground loss and will not disturb previously 

installed anchors.  During tieback drilling, wet or saturated zones may be encountered and caving or 

“blow‐in” could occur.  Drilling with a casing would reduce the potential for these conditions and 

ground loss. 

We recommend that selection of the materials and the installation technique be left to the shoring 

contractor.  The selected tieback anchor installation method must be subject to field verifications with 

performance and proof testing as discussed in Attachment 1. 

Hart Crowser should review the design for anchor locations, capacities, and related criteria prior to 

implementation. 

The tentative anchor pullout resistances as presented on Figure 9, include a factor of safety of at least 

2.0.  This factor of safety provides for a reasonable additional load capacity should anchor installation 

cause an unforeseen increase in unit soil load.  Some field changes in anchor length may be necessary 

due to variability in soil conditions encountered in the field. 

Tieback Anchor Testing 

The tiebacks will be tested to confirm the anchor design values and to verify that a suitable installation 

is achieved.  The procedure for performance and proof testing is presented in Attachment 1 and 

summarized below. 

For testing of tieback anchors, we recommend: 

 Require the shoring contractor to complete successful 200 percent performance tests on a 

minimum of four tiebacks—specifically, two tiebacks for each different soil type and construction 

method.  Hart Crowser should review and approve the final number of verification tests and their 

locations once the shoring plans are finalized.  Contract documents should be prepared so that 

additional verification tests could be performed on a unit price basis should differing site 

conditions be encountered. 

 For anchors installed for the 200 percent verification test, the specifications should include 

components to prevent friction between the grout column and the soil in the no‐load zone. 

 In addition to performance testing, each production anchor should be proof tested up to 133 

percent of the design load to verify total movement and creep requirements. 

 Following proof loading, we recommend locking off each tieback anchor to 80 to 100 percent of 

the design load. 
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Deflections 

Based on the assumed loading conditions and the applied loads, we expect the cantilevered and 

braced/tieback shoring systems to deflect an average of about 1 inch or less into the excavation for 

designs based on active conditions.  Some areas may experience more deflection, and some areas may 

deflect away from the excavation during tieback stressing.  Such deflection can be caused by 

construction practices. 

The geotechnical and structural engineer should review any deflections more than 0.5 inch in an 

attempt to identify the cause of the deflection.  Remedial actions would be recommended, if 

necessary. 

7.4.3 Soil Nail Excavation Support 

It is our opinion that the excavations could also be supported using a soil nail shoring wall system.  A 

soil nail shoring system typically may be more expedient and more economical than using tieback 

anchors. 

We also recommend Hart Crowser discuss the conditions with the potential soil nail subcontractor 

before proceeding with the shoring wall design. 

Soil nailing is a method of slope stabilization whereby excavated slopes are strengthened by the 

insertion and grouting in place of small‐diameter steel rods.  Soil nailing typically requires completing 

the excavation in about 4‐foot vertical lifts, and installing the nails in a grid pattern as the excavation 

proceeds downward.  The exposed soil would be covered by about 4 to 8 inches of shotcrete that is 

reinforced with a lightweight steel mesh for temporary shoring.  An alternative to a temporary 

shotcrete wall is to construct a permanent wall, top‐down, as the excavation is completed.  The 

process of excavating one lift at a time and installing a row of nails is repeated until the entire 

excavation is completed. 

Soil nails do not retain soil in the same manner that tiebacks retain a shoring wall.  Soil nails are 

grouted through their full length and, in most cases, only a small portion of the anchor load is 

transferred to the wall face.  Tiebacks, on the other hand, are not grouted through their full length, 

and are designed to transfer loads to the wall face. 

Soil Nail Design 

The actual bond between the grout and the soil is an important design parameter, and can vary with 

the method of installation.  The soil nail system should be designed to performance specifications, and 

the designer should be able to demonstrate that: 

 No failure surface exists through or outside the nails with a factor of safety less than 1.35 against 

sliding. 

 The nails are not stressed in excess of 80 percent of their yield stress. 
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 The mobilized bond stress is less than half the ultimate adhesion between the grout and the soil.  

Ultimate adhesion is determined by the soil shear strength and must be justified by both pullout 

testing before nail installation and by limited production nail testing. 

 Design methods are in accordance with FHWA “Manual for Design & Construction Monitoring of 

Soil Nail Walls” (1996). 

For cost estimating purposes, typical nail spacing for this type of project can be assumed to be about 

5 feet center‐to‐center in a grid pattern, and an average nail length is equal to about 0.8 times the 

height of the excavation. 

Soil nail design should consider slopes above the excavation, surface loading from traffic and site 

equipment, and loads from adjacent structures. 

Soil Nail Wall Drainage 

Weep hole toe drains are typically installed at the base of the shotcrete face to ensure that the wall is 

drained.  Temporary wall drainage for these site conditions typically consists of vertical geocomposite 

drain strips, about 16 inches wide, that extend the full wall height at the soil‐shotcrete interface.  This 

will help ensure drainage of potential perched water from the face of the excavation or surface water 

from the slope.  Water from the vertical geocomposite drains and rainfall must be directed away from 

the toe of the wall.  The permanent drainage system can be accommodated between the temporary 

shotcrete face and the permanent wall. 

Soil Nail Wall Construction 

Construction sequencing is especially important in soil nail construction.  Soil nail wall systems are 

designed so that the excavation must proceed in staged lifts (a lift is a single row of nails).  We make 

the followings recommendations concerning vertical cuts: 

 Conduct testing for each material type to demonstrate the unsupported face will be stable over 

the required “stand‐up” time; 

 Ensure that all surface water is controlled during construction; 

 Excavate the initial cut a few feet below the first row of nails; and 

 Limit excavation height to the minimum amount necessary for practical and timely application of 

shotcrete, typically no more than an unsupported height of about 4 feet.  In caving ground, 

provide an initial stabilizing layer of shotcrete (flashcoat) and/or steel‐reinforced flashcoat as soon 

as possible; in firm ground the nails may be installed first. 

We make the following recommendations concerning installation: 

 Allow no excavation section to be open more than 24 hours. 
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 Drill holes may be accomplished by rotary methods with air flush, dry auger, and cased methods 

(for less stable ground).  Drill the soil nail holes using equipment and techniques that will minimize 

caving and loss of ground.  Ensure that the hole is clean of material. 

 No holes should remain open overnight. 

 Pump structural grout into the hole through the auger (wet bar installation method) or through a 

tremie tube extended to the bottom of the hole. 

 Grout the hole as soon as possible after drilling to prevent caving. 

 Nails should be reinforced steel bars without couplers, splices, or welds, and should be installed 

with centralizers. 

 Soil nail lengths will depend on soil conditions (which will need to be verified by a testing 

program). 

 The shoring contractor should particularly note the presence of existing facilities adjacent to the 

project site, including buried utilities and foundations, as these may affect the location or extent of 

the anchor holes. 

It is the responsibility of the contractor to verify actual ground conditions at the site and to determine 

construction methods and procedures for installing a suitable shoring system.  Cobbles, boulders, or 

debris may be encountered and could impact construction. 

Reinforced Shotcrete Wall Construction 

A structural engineer should design reinforcement and shotcrete for permanent, below‐grade walls.  

For shotcrete wall construction, we make the following recommendations: 

 Prior to production, shotcrete application test panels should be applied by each nozzleman under 

field conditions at the site, and the results cored and examined for defects; 

 Preparations for shotcrete typically includes installation of drainage material, installation of soil 

nails, and placement of approved reinforcement; and 

 If sloughing occurs, shorten the time a cut is left open, reduce the height of the cut, use a 

stabilizing berm, place a flashcoat of shotcrete, or place or complete the cut in sections or stages. 

Soil Nail Testing 

Soil nails should be tested to confirm the design friction value and to verify that suitable installation 

has been achieved.  Nails that are performance tested should be installed with a bond breaker sleeve 

or casing within the no‐load zone of the nail.  The casing or sleeve should be removed and the nail hole 

fully grouted after testing.  A reaction plate or system must be provided by the contractor, and is 

subject to the designer’s approval. 



9201 SE Shoreland Place  |  19 
 

   19016‐00 
July 1, 2014 

A minimum of two successful 200 percent verification tests should be completed to confirm adhesion 

values used in design.  Verification tests should be completed before installation of production nails in 

that particular soil type.  We recommend that Hart Crowser select the test locations based on 

observation of the soil conditions as the excavation is accomplished.  A minimum of 5 percent of the 

soil nails should be proof loaded to test the total movement and creep of the nail. 

Shoring Deflection 

In theory, a soil nail system should deflect more than a pre‐stressed shoring system since the nails are 

not pre‐stressed.  However, observations of soil nail wall deflections in the Puget Sound area indicate 

that, if constructed in favorable soil conditions, deflection of the two systems are similar. 

7.5 Foundations 
We recommend using a combination of shallow and deep foundations for support of the proposed 

addition and existing structure, depending on the soil conditions encountered as described in the 

following subsections. 

We assume the slope will be stabilized to meet the code minimum factors of safety using permanent 

tiebacks or soil nails, and deep foundation support will be used only to support structure loads.   

Any proposed foundation options should consider the methods selected for excavation support to 

minimize mobilization of equipment and potential slope disturbance.  The proposed foundation option 

and installation method need to consider site access as well as soil conditions.  Other foundation 

options may be considered and evaluated as design progresses and after a contractor is selected, 

depending on site access and availability of construction material and equipment. 

In order to accommodate the excavation for the proposed addition, the new foundations may need to 

be installed to transfer the structure load before significantly advancing the excavation below or 

around the existing wood post foundations. 

7.5.1 Deep Foundations 

We recommend pin piles or micropiles for foundation support where the Fill and Medium Stiff to Stiff 

Sandy Silt is encountered below the base of the structure.   

7.5.1.1 Pin Piles 

We recommend driving a minimum 2‐inch‐diameter (2.375‐inch OD, Schedule 80) steel pipe to refusal 

using a pneumatic or hydraulic hammer for this project.  We recommend an allowable vertical 

compressive load capacity of 6 kips (3 tons) for 2‐inch‐diameter pin piles.  We recommend an 

allowable vertical compressive load capacity of 12 kips (6 tons) for 3‐inch diameter pin piles.  These 

allowable capacities include a factor of safety of 2. 

The refusal criteria are generally defined as the time required to achieve 1 inch of penetration for a 

range of hammer weights and a given pile diameter, as shown in Table 5. 



20  |  9201 SE Shoreland Place 
 

19016‐00   
July 1, 2014 

Table 5 - Refusal Criteria for 2-Inch-Diameter Pin Pile Installation 

Hammer Seconds Per Inch 

Type Model Weight in 

Pounds 

2-inch Pipe 3-inch Pipe 

Pneumatic Jack Hammer 90 60 N/A 

Hydraulic TB-100 135 30 N/A 

Hydraulic TB-125 400 8 N/A 

Hydraulic TB-225 650 N/A 12 

Hydraulic TB-325 850 N/A 10 

Hydraulic TB-425 1100 N/A 6 

 

We recommend that pin piles be galvanized for corrosion protection. 

We recommend that a representative from Hart Crowser be on site during pile installation to monitor 

penetration rates and confirm refusal. 

7.5.1.2 Micropiles 

Micropiles consist of small‐diameter (usually 6 to 12 inches) drilled and grouted replacement (non‐

displacement) piles that are typically reinforced.  A micropile is installed by drilling a borehole, placing 

reinforcement, and grouting from the bottom up.  A drilling method suited to local conditions may be 

selected from a number of options.  For example, rotary percussive or rotary duplex techniques may 

be used to penetrate obstructions. 

Micropiles can withstand relatively significant axial loads and moderate lateral loads, and may be 

considered a substitute for conventional driven piles or drilled shafts.  An advantage of micropiles is 

that they can be installed where access is restricted and in most soil types and ground conditions. 

Because of its small diameter, the end‐bearing resistance of a micropile is minor compared to the 

grout‐to‐ground bond resistance along its shaft, and is typically neglected.  The soil conditions and 

installation procedure strongly influence the grout‐to‐ground bond strength.  In general, micropiles are 

classified into four types (A to D) depending on the construction details (FHWA 2005).  For this 

analysis, we have assumed that the micropiles will be constructed using pressure grouting through the 

casing as the casing is withdrawn slowly and incrementally, which corresponds to the Type B 

classification (FHWA 2005). 

Vertical Capacity of Micropiles.  We recommend an allowable adhesion of 2 kips per square foot for 

preliminary design of micropile length for vertical capacity.  This allowable adhesion includes a factor 

of safety of 2. 
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We make the following additional recommendations: 

 Contract the micropiles as design‐build to allow the contractor to optimize the installation 

method.  Prospective contractors may be required to provide information about their proposed 

methods of drilling and grouting to evaluate their applicability and suitability to site conditions. 

 Require two verification tests (to 200 percent of the design load) on a non‐production, “sacrificial” 

micropile following standard procedures and criteria (FHWA 2005) before construction of the 

production piles.  These tests are intended to ensure that the design capacities can be achieved 

with the soil and construction equipment used by the contractor at the site.  A minimum of two 

tests are recommended to test the variability of soil conditions at the pile rows. 

 Require proof tests (to 160 percent of the design load) on 5 percent of production piles and a 

minimum of one pile per row following standard procedures and criteria (FHWA 2005). 

 If the foundation layout requires micropile spacing closer than six pile diameters, adjust capacity 

for group effects (FHWA 2005). 

Micropile Installation.  It is important to select an experienced micropile contractor.  The completed 

pile is below the ground surface and cannot be observed during construction, so judgment and 

experience must be used to determine the acceptability of the pile.  We recommend close monitoring 

of installation procedures such as installation sequence, casing withdrawal rate, grouting pressure, and 

quantity of grout used per pile.  Variations from the established pattern, such as low grout pressure, 

excessive settlement of grout in a completed pile, etc., would make the pile susceptible to rejection. 

We make the following recommendations for micropile installation: 

 Micropile installation should be observed by Hart Crowser to evaluate the contractor’s operation 

and to collect and interpret the installation data. 

 Disposal of excess soil that will be generated during micropile installation should be considered if 

environmental issues exist at the site. 

 Cobbles and large boulders should be anticipated during drilling, and appropriate drilling methods 

should be chosen accordingly. 

 Two micropiles should not be installed within five pile diameters of each other (center‐to‐center), 

in a single 12‐hour period to prevent interconnection of grout between piles. 

 Micropiles in soft silt or any loose sand materials should be cased to avoid excessive grout take. 

 The casing should be withdrawn from the hole at a slow rate so that pressure on the grout column 

is maintained. 
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 Drill fluids and cuttings should be contained and not allowed to flow down the surface of the 

slope. 

Foundation Settlement.  We estimate that total post‐construction settlement of pin pile‐ or micropile‐

supported structural elements will not exceed 1 inch.  Differential settlement between adjacent piles 

could approach one‐half of the actual total settlement.  We recommend Hart Crowser review the final 

foundation plan to confirm the estimated settlement after final structural loads and layouts have been 

established. 

7.5.2 Shallow Foundations 

Shallow foundations may be used to support structure loads where the Hard Sandy Silt and Dense Silty 

Sand unit is present at the bottom of foundation elevation.   

We make the following recommendations for design of shallow footings: 

 A maximum net allowable bearing pressure of 6 kips per square foot (ksf) is recommended for 

design of footings bearing on native Hard Sandy Silt and Dense Silty Sand. 

 Isolated and strip footings should have a minimum width of 24 and 18 inches, respectively.  Place 

the base of all footings at least 18 inches below the lowest adjacent grade for consideration of 

frost protection. 

 Allowable bearing pressure may be increased by up to one‐third for loads of short duration (e.g., 

wind or seismic loads). 

 Use an allowable coefficient of friction against sliding equal to 0.3 for footings poured neat against 

the native bearing soil.  This value includes a factor of safety of at least 1.5. 

 Use an allowable passive equivalent fluid unit weight of 300 pcf.  This value includes a factor of 

safety of at least 1.5. 

 Compact all exposed subgrades to a firm, non‐yielding condition.   

 It may be necessary to locally overexcavate beneath individual footings to expose the native 

bearing soil.  Localized overexcavation may be needed if loose or soft material is encountered 

below the base of the footing.  If overexcavation beneath footings is necessary, backfill the 

overexcavated zone with structural fill or lean concrete.  Overexcavation should extend outward 

and downward from the outer edges of the footing to the top of the native material no steeper 

than 1H:2V. 

 Depth of footings should also ensure that they are founded outside of an imaginary 1H:1V plane 

projected upward from the nearest bottom edge of adjacent footings or utility trenches. 

 A qualified geotechnical representative should be on site to assess and document the suitability of 

the subgrade during construction, prior to placement of footings or concrete. 
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Settlement Estimates 

For foundations designed and constructed as described above, we estimate that the total static 

settlement of individual footings will be less than approximately 1 inch.  We estimate that differential 

settlement between adjacent footings will be about one‐half of the total settlement.  Considering the 

nature of the Hard Sandy Silt and Dense Silty Sand encountered in our explorations, we anticipate that 

the static settlement will essentially occur as loads are applied. 

The foundation settlement estimated herein assumes that careful preparation and protection of the 

exposed subgrade will occur before concrete placement.  Any loosening of the materials during 

construction or the presence of loose material beneath footings could result in larger settlement than 

those estimated herein.  It is very important that all foundation excavations be cleaned of loose or 

disturbed soil prior to placing any concrete and that there be no standing water in any foundation 

excavation. 

7.6 Floor Slabs 
We anticipate that the floor slabs will be constructed as a slab‐on‐grade over a capillary break layer.  

We recommend overexcavating up to 8 inches of soft, loose, or wet material, if encountered below 

slab‐on‐grade floor slabs, and replacing with compacted structural fill.  

Alternatively, a structural slab tied to the pile caps may be considered where deep foundation are 

recommended, in order to limit cracking of the slab or potential differential settlement. A structural 

slab would also prevent the need to remove, re‐compact, or otherwise improve subgrade conditions 

where loose or soft soils may be present in the Fill and Medium Stiff to Stiff Sandy Silt unit. 

In addition to any structural fill, the floor slab should be underlain directly by a capillary 

break/drainage layer at least 4 inches thick.  This layer should consist of clean, well‐graded coarse sand 

and gravel with a fines content (soil finer than the No. 200 sieve based on the minus 3/4‐inch fraction 

of the material) of less than 3 percent by weight.  This layer serves as a capillary break and drainage 

layer and is intended to reduce the potential buildup of hydrostatic pressure beneath the slab and to 

provide permanent control of groundwater beneath the floor slab and behind the perimeter walls, 

(see Section 7.7).  For slab‐on‐grade floors, we recommend: 

 Compact the drainage layer to the criteria of structural fill described in Section 7.8. 

 A modulus of subgrade reaction of 75 pci is appropriate for design of floor slabs on the 

compacted/well‐prepared subgrade in the Fill and Medium Stiff to Stiff Sandy Silt unit or on 

structural fill.  A modulus of subgrade reaction of 200 pci is appropriate for design of floor slabs on 

the Hard Sandy Silt and Dense Silty Sand.  This assumes that the construction is accomplished as 

described above and that the capillary break layer is underlain by a well‐prepared subgrade. 

 Determine sliding friction between the slab and subgrade using an allowable coefficient of friction 

of 0.30. 
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 Submit any soil that is to be considered as capillary break or drainage material to Hart Crowser for 

gradational analysis. 

 Note that if the bottom of the excavation is soft, wet, and disturbed, the contractor should be 

prepared to place a temporary working surface.  This surface cannot count as part of the 4‐inch 

drainage layer. 

7.7 Lateral Earth Pressures on Permanent Subgrade Walls 
Permanent walls constructed against temporary shoring should be designed for the same active (or at‐

rest) pressures used to design the shoring system. 

For basement or retaining walls backfilled on one side only, the structural engineer can estimate the 

lateral load and resistance on the walls using an equivalent fluid to represent the soil.  We make the 

following recommendations for walls with backfill material placed as structural fill. 

 For a yielding wall (active horizontal soil pressure coefficient) with level backfill, the equivalent 

fluid density of the soil is 34 pcf.  We define a yielding wall as one where the top moves away from 

the retained soil, when loaded, at least 0.1 percent of its height. 

 For a non‐yielding wall (at‐rest horizontal soil pressure coefficient) with level backfill, the 

equivalent fluid weight is 53 pcf. 

 Place 18 inches of free‐draining, well‐graded sand and gravel (less than 3 percent fines based on 

the minus 3/4‐inch fraction) against backfilled walls to prevent hydrostatic pressure buildup. 

Resistance to sliding for backfilled walls may be provided by friction under the wall and passive 

pressure in front of the embedded part of the wall or from the lateral resistance of piles and passive 

pressures on pile caps.  For level ground we recommend an allowable passive pressure of 300 pcf in 

the Hard Sandy Silt and Dense Silty Sand and 260 pcf in the Fill and Medium Stiff to Stiff Sandy Silt.  

LPILE parameters can be provided or we can perform lateral analysis of pile supported walls, as design 

progresses. 

Note that the equivalent fluid density does not include the effects of any surface loads or hydrostatic 

loads. 

7.7.1 Lateral Earth Pressures Due to Seismic Pressures 

For seismic loading conditions, the basement walls between floor slabs can be designed for 80 percent 

of the load and resistance factor design (LRFD) seismic load combination based on the relative stiffness 

of the floor slabs.  Lateral earth pressures based on the 2012 IBC design earthquake for active and at‐

rest conditions can be assumed as uniform pressures in pounds per square foot as shown in Table 6.   
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Table 6 – Seismic Lateral Earth Pressures 

Basement Wall Active in psf At-Rest in psf 

Upper-Most, West-Facing 17H* 34H 

All Others 7H 14H 

*H is the height of the wall in feet. 

 

The design earthquake and 2012 IBC design parameters are discussed in Section 6.0. 

7.8 Permanent Drainage 
Groundwater was not encountered in our borings, although wet zones were observed in one boring at 

(HC‐1) about 35 to 45 feet bgs (elevation 52 to 42 feet).  We have assumed regional groundwater is at 

elevation 18.5 feet based on the Lake Washington Ordinary High Water Level.  Groundwater levels can 

fluctuate and potential perched groundwater may occur, posing a potential issue that can be readily 

handled by following the recommendations below. 

7.8.1 Foundation and Perimeter Wall Drainage 

We recommend the following for permanent drainage of the perimeter walls and slabs around the 

structure. 

 Miradrain‐type composite panels should be laid flush on the shoring wall (on the outside of the 

permanent wall) at a typical spacing of one panel between soldier piles or incorporated into the 

construction of permanent shoring or top‐down construction options.  The panels should be 

connected to a collector pipe that runs along the base of the below‐grade walls, at an elevation 

lower than the bottom of the floor slab.  This will allow water collected outside the wall to be 

tight‐lined beneath the slab and into the central drainage sump. 

 Perimeter drains should be installed near the base of the perimeter walls.  The perimeter drains 

should be a minimum 2‐inch‐diameter perforated pipe and should be surrounded by 4 inches of 

drainage material.  All drainage pipes should be sloped to drain. 

 All slabs should be underlain directly by a capillary break/drainage layer at least 4 inches thick that 

is hydraulically connected to the perimeter footing or wall drains.  This layer should consist of 

well‐graded, free‐draining sand and gravel with less than 3 percent fines.  This layer is intended to 

reduce the potential buildup of hydrostatic pressure beneath the slab and to provide a hydraulic 

connection to the perimeter footing or wall drains. 

 Wall and perimeter drainage pipes should be connected to a central underslab sump complete 

with an appropriate pump or collected by gravity drainage and tightlined to the base of the slope 

for discharge. 

The groundwater inflow is expected to be minimal (less than 5 gpm). 
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7.8.2 Backfilled Walls 

Walls with soil backfilled on only one side will require drainage or must be designed for full hydrostatic 

pressure.  We recommend: 

 Backfill immediately behind the wall with a minimum thickness of 18 inches of well‐graded, free‐

draining sand or sand and gravel. 

 Install drains behind any backfilled subgrade walls.  The drains, with cleanouts, should consist of 

minimum 4‐inch‐diameter perforated pipe and placed on a bed of, and surrounded by, 6 inches of 

free‐draining (less than 3 percent fines based on the minus 3/4‐inch fraction), well‐graded sand or 

sand and gravel.  The drains should be sloped to carry the water to a sump or other suitable 

discharge, as discussed in Section 7.7.1. 

 Drains can also consist of Miradrain‐type composite panels laid flush on the outside of the 

permanent wall and connected to a collector pipe that runs along the base of the wall, at an 

elevation below the bottom of the floor slab.  This will allow water collected outside the wall to be 

tight‐lined beneath the slab and into the central drainage sump or discharge location. 

 The backfill should be continuous and envelop the drainage pipe behind the wall. 

7.8.3 Site Drainage and Infiltration 

Final grades should be sloped to carry surface water runoff away from structures to prevent water 

from infiltrating near the foundation walls, where feasible; grading should be minimized in the steep 

slope area.  Roof drainage and new pavement drainage should not be tied into the subdrain system or 

discharged onto the site; all drainage should be tight‐lined to the base of the slope for discharge. 

We do not recommend infiltrating water above or on the slope, and the soils below the base and away 

from the slope to not appear suitable for infiltration. 

7.9 Structural Fill 
Backfill placed within the building area or below paved areas should be considered structural fill.  We 

provide the following recommendations: 

 For imported soil to be used as structural fill, we recommend using a clean, well‐graded sand or 

sand and gravel with less than 5 percent by weight passing the No. 200 mesh sieve based on the 

minus 3/4‐inch fraction.  Compaction of material containing more than about 5 percent fine 

material may be difficult if the material is wet or becomes wet during rainy weather. 

 Place and compact structural fill in lifts with a loose thickness no greater than 10 inches.  If small, 

hand‐operated compaction equipment is used to compact structural fill, the lifts should not 

exceed 8 inches in loose thickness. 
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 Compact all structural fill to a minimum of 95 percent of the modified Proctor maximum dry 

density as determined by ASTM D 1557 test procedure. 

 Control the moisture content of the fill to within 2 percent of the optimum moisture.  Optimum 

moisture is the moisture content corresponding to the maximum modified Proctor dry density. 

 In wet subgrade areas, clean material with a gravel content (material coarser than a US No. 4 

sieve) of at least 30 to 35 percent may be necessary. 

Before fill control can begin, the compaction characteristics must be determined from representative 

samples of the structural and drainage fill.  Samples should be obtained and submitted to Hart 

Crowser for testing as soon as possible.  A study of compaction characteristics should include 

determination of the maximum dry density, gradation, and optimum and natural moisture content of 

the fill at the time of placement. 

7.9.1 Use of On‐Site Soil as Structural Fill 

The suitability of excavated site soil for compacted structural fill depends on the gradation and 

moisture content of the soil when it is placed.  As the amount of fines (that portion passing the No. 

200 sieve) increases, the soil becomes increasingly sensitive to small changes in moisture content and 

adequate compaction becomes more difficult to achieve.  Soil containing more than about 5 percent 

fines cannot be consistently compacted to a dense, non‐yielding condition when the water content is 

greater than about 2 percent above or below optimum.  Reusable soil must also be free of organic and 

other unsuitable material. 

Our explorations indicate that most site soils to be excavated contain more than 5 percent fines, and 

many soils were greater than 50 percent fines.  We do not recommend on‐site soils be used as 

structural fill due to their composition and gradation.  Nonetheless, these soils can be used for non‐

structural purposes such as in landscaped areas. 

7.10 Utilities 
Our understanding is existing utilities will generally be maintained, but some additional utilities will be 

needed to support the proposed addition (e.g., additional sewer lateral). 

Proposed utilities may be supported on‐grade, provided all unsuitable material has been removed 

directly below the trench, which may require utility trench subgrade improvements.  We recommend 

the following: 

 Provide at least 1 foot of dense granular soil beneath all utilities.  This densely compacted soil 

should not include debris or organic material, and may consist of: 

 In‐place granular soil that is naturally dense; 

 In‐place granular natural or fill soil that is initially loose to medium dense, but is then 

compacted in‐place to a dense condition; 

 Imported structural fill that is placed and compacted to a dense condition; or 
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 A combination of these. 

 If there is standing water in the trench, pump water to prepare the trench in the dry. 

 Bedding and pipe‐zone backfill should be consistent with the type and class of pipe used, and 

method of installation.  Backfill the remainder of the trench in a manner similar to that described 

herein for structural fill. 

 Follow our recommendations in the Section 8.2 for utility trenches and excavations. 

 Cluster utilities to minimize utility excavations through steep slope areas. 

8.0 CONSTRUCTION CONSIDERATIONS 

8.1 Dewatering and Drainage 
Based on our understanding of the project, the proposed addition excavation will be located above the 

groundwater table.  However, we do anticipate limited seepage into the excavation from zones of 

perched groundwater could occur.  We expect that trenches and sumps will be adequate for any 

necessary dewatering during construction of the project. 

We recommend exposed soil be protected from rain and surface water during construction.  

Construction related surface water and drainage should be managed to minimize infiltration, surface 

water run‐off, and erosion.  We recommend all construction related drainage be tight‐lined to the 

bottom of the slope. 

8.2 Temporary Open Cuts 
The stability and safety of cut slopes depend on a number of factors, including: 

 The type and density of the soil; 

 The presence and amount of any seepage; 

 The depth of cut; 

 The proximity of the cut to any surcharge loads near the top of the cut such as stockpiled material, 

traffic loads, structures, etc., and the magnitude of these surcharges; 

 The duration of the open excavation; and 

 The care and methods used by the contractor. 

The Occupational Safety and Health Administration (OSHA) and Washington State Department of 

Labor and Industries – Division of Occupational Safety and Health (DOSH) classify the Fill and Medium 

Stiff to Stiff Sandy Silt as a Type C soil and the Hard Sandy Silt and Dense Sandy and Hard Clay as a Type 

B soils.  We make the following recommendations for open cuts in Type B and C soils. 

 Maintain the maximum allowable slope for excavations less than 20 feet deep, which is 1.5H:1V 

(Type C) and 1H:1V (Type B). 
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 Protect the slope from erosion by using plastic sheeting. 

 Limit the maximum duration of the open excavation to the shortest time possible. 

 Place no surcharge loads (equipment, materials, etc.) within 10 feet of the top of the slope. 

Because of the variables involved, actual slope angles required for stability in temporary cut areas can 

only be estimated before construction.  We recommend that stability of the temporary slopes used for 

construction be the responsibility of the contractor, since the contractor is in control of the 

construction operation and is continuously at the site to observe the nature and condition of the 

subsurface.  All excavations should be made in accordance with all local, state, and federal safety 

requirements. 

Important.  We recommend close monitoring of the temporary cuts during excavation.  Flatter slopes 

may be necessary if unstable conditions are observed.  Equipment that will provide the farthest 

possible clearance from the crest of the excavation will be required. 

8.3 Shoring Monitoring Program 
The intent of the shoring monitoring program is to provide early warning of the potential need for 

remedial measures if the shoring does not perform as anticipated.  Attachment 2 discusses the 

recommended shoring monitoring program for this site. 

9.0 GEOLOGIC HAZARD AREA BUFFERS AND SETBACKS 
Based on our evaluation, and provided the proposed development is designed and constructed in 

accordance with our recommendations provided in this report, the proposed development: 

 Would decrease the risk associated with landslide hazards at the site and mitigate the hazard level 

equal to or less than would exist if the provisions of LUC 20.25H were not modified;   

 Would not increase the hazard to adjacent properties with similar steep slopes over the existing 

condition or result in a need for increased buffers on neighboring properties; and  

 Can be designed safely under anticipated conditions. 

Provided our recommendations are followed, we recommend that the geologic hazard area buffers 

and setbacks be eliminated and the proposed development within the steep slope critical area be 

permitted. 

10.0 RECOMMENDED ADDITIONAL GEOTECHNICAL SERVICES 

10.1 Continuing Design and Consultation Services 
Recommendations in this report should be reviewed and modified as the project progresses.  We will 

be available to discuss these issues with the design team as the design develops and as needed. 
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We recommend that Hart Crowser be given the opportunity to review geotechnical aspects of the final 

design plans and specifications to confirm that our recommendations were properly understood and 

implemented in the design contract documents.  We need to verify our recommendations for 

foundation settlement once the structure load data are available. 

10.2 Construction Services 
During the construction phase of the project, we recommend that Hart Crowser review contractor 

submittals and provide a representative to observe: 

 Installation of temporary shoring or permanent slope stabilization measures; 

 Pile foundation installation; 

 Installation of the permanent drainage system; 

 Utility installation; 

 Placement and testing of compacted material; and 

 Other geotechnical engineering considerations that may arise during the course of construction. 

The purpose of our observations is to verify compliance with design concepts and recommendations 

and to allow design changes or evaluation of appropriate construction methods in the event that 

subsurface conditions differ from those anticipated prior to the start of construction. 

L:\Jobs\1901600\Design Study\9201 SE Shoreland PL Geotech Design Study FINAL.docx 
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H =2'c

X H( +H ) (PSF)c

Active or At-Rest

Earth Pressure

Net Allowable Passive Earth Pressure

300(D+2)(PSF)

2'

D

(FT)

Base of ExcavationA

Not to Scale

Ground Surface

Equivalent Soil Surcharge

H

(FT)

A. Lateral Soil Pressure

Determine depth of embedment (D) by

moment equilibrium of lateral soil pressures

about point A. Neglect moment resistance of

soldier pile member at point A. D must also be

sufficient to provide necessary vertical capacity.

Active pressure assumed to act over pile spacing.

Passive pressure assumed to act over twice the

grouted soldier pile diameter or the pile spacing,

whichever is smaller. Passive pressure includes

Factor of Safety of about 1.5.

Contact Hart Crowser for additional surcharge

recommendations if necessary.

It is assumed that the site is drained during

construction so that hydrostatic pressure does not

act on the walls.

All dimensions in feet.
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2.

3.
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Notes:

X, Active X, At Rest�

0°

15°

20°

25°

30°

34°

35°

37°

34

36

39

42

48

56

59

80

53

58

62

68

77

89

95

128

�

Recommended Values of X

(Elevation Varies)



F
ig

u
re

9

1
9
0
1
6
-0

0
7
/1

4

9
2
0
1

S
E

S
h
o
re

la
n
d

P
la

c
e

B
e
lle

v
u
e
,
W

a
s
h
in

g
to

n

D
e
s
ig

n
o

f
B

ra
c
e
d

/T
ie

b
a
c
k

S
h

o
rin

g

1901600-AB.cdrEAL 07/01/14

P

(PSF)

Active Earth Pressure Allowable Net Pressure Y(D+2)

(PSF)

D
(FT)

Base of Excavation

Typical

A

Not to Scale

Tieback Anchors

Locate All
Anchors
Behind

this Line

NO LOAD ZONE

Ground Surface (Elevation Varies)

20 +_ 5
o o

A

2H

3
1

A
s
s
u
m

e
d

H
in

g
e

a
t
A

A. General Soil Pressures - No Load Zone
Determine depth of embedment (D) by
moment equilibrium of lateral soil pressures
about point A. Neglect moment resistance of
soldier pile member at point A. D must also be
sufficient to provide necessary vertical capacity.

Active Pressure assume to act over pile spacing.

Passive pressures assumed to act over twice the
grouted soldier pile diameter or the pile spacing,
whichever is smaller. Passive Pressures include
Factor of Safety of about 1.5.

It is assumed that the site is drained during
construction so that hydrostatic pressures do not
act on the walls.

All dimensions in feet.

Do not use these design criteria for design of
any other type of shoring wall.

d

For multiple tiered walls, select the steepest angle
of projection (top of tier to top of tier).

See Figure 11 to evaluate additional surcharge
pressures.

For singly reinforced soldier piles,

See Figures 8 and 9 and text regarding minimum
horizontal tieback loads for slope stabilization.

H = H - HNH 1

Notes: 1.
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6.

7.

8.
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10.
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B . Small Isolated Footing

Cross Section View

1
A. Strip Footing

Cross Section View

C. Continuous Wall Footing
Parallel to Excavation
Cross Section View

Q
q'
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=

n
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=

n
D

D
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hs

h

Ground Surface Ground Surface

Line Load
Pressure

Ground Surface

Base of
Excavation Base of

Excavation
Base of
Excavation

a

/2b

b

s b b ah=K*0.64q( -sin cos2 )

d d

D
(For m > 0.4)

h=K 1.28q' m ns 2
1

D (m +n )2 2 2

(For m <_ 0.4)

h=K
q's

1
D (0.16+n )2 2

0.2 n

Footing Load in Pounds

Excavation Depth below Footing in Feet

Depth to Base of Footing in Feet

Lateral Soil Pressure in PSF

Unit Loading Pressure in PSF

Footing Load in Pounds per Foot

Radians

Definition and Units

Q

D

d

s
h

q

q'

a, b

1. Lateral pressures from adjacent structures
should be added to lateral pressures on
Figures 9 and 10.

2. Wall footings acting other than parallel to the
excavation can be treated as series of discrete
point loads, using Approach B.

3. Contact Hart Crowser for surcharge
recommendations, if necessary.

B . Plan View
2

s s ah= h cos (1.1 )2

(For m> 0.4)

sh=K1

1.77Q m n2 2
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2 2 3D2
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2 3

Notes:

Conditions

0.35

0.5

1.0

K1

Active earth pressures on a
flexible wall (e.g., shoring)

At rest conditions, where surcharge
loads exist prior to excavation

At rest conditions, where surcharge
loads are applied after construction
of permanent wall



 

   19016‐00 
July 1, 2014 

ATTACHMENT 1 
Tieback Testing Program 

 



 

   19016‐00 
July 1, 2014 

ATTACHMENT 1 
TIEBACK TESTING PROGRAM 
Performance Test.  A minimum of two performance tests per soil type should be completed prior to 

installation of production anchors.  Each performance test should be conducted according to the 

following procedure: 

1. The geotechnical engineer will select the testing locations with input from the shoring 

subcontractor. 

2. The maximum stress in the prestressing steel should not exceed 80 percent of the ultimate tensile 

strength during performance testing (based on the Post Tensioning Institute manual).  The soldier 

pile and tieback may require extra reinforcement to permit stressing to 200 percent of design load 

(DL) as required for the performance test. 

3. The performance test will measure anchor stress and displacement incrementally to values of unit 

skin friction equal to 200 percent of the DL.  For temporary shoring, load the anchor in increments 

as presented in Table 1‐1. 

Table 1-1 – Performance Test for Temporary Shoring 

Load Level Hold Time Load Level Hold Time 

AL Until Stable 1.75DL Until Stable 

0.25DL 10 min 1.50DL Until Stable 

0.50DL 10 min 1.25DL Until Stable 

0.75DL 10 min 1.00DL Until Stable 

1.00DL 10 min 0.75DL Until Stable 

1.25DL 10 min 0.50DL Until Stable 

1.50DL 60 min (Creep) 0.25DL Until Stable 

1.75DL 10 min AL Until Stable 

2.00DL 10 min   

 

4. For 10‐minute hold times, obtain and record deflection measurements during loading at intervals 

of 30 seconds, 1 minute, 2 minutes, 3 minutes, 5 minutes, 6 minutes, and 10 minutes.  Measure to 

an accuracy of 0.01 inch. 

5. Perform a creep test at the 150 percent of design stress reading by holding the load constant to 

within 50 psi and recording readings at 30 seconds, 1 minute, 2 minutes, 3 minutes, 5 minutes, 6 

minutes, 10 minutes, 20 minutes, 30 minutes, 50 minutes, and 60 minutes.  Continue the creep 

test if the creep criterion between 6 and 60 minutes is not met.  This creep test may be extended 

to as long as 5 hours, taking a reading every 15 minutes after the initial 60 minutes if the creep 

criteria (see 6 below) is not met before the 300‐minute reading. 

6. A successful test is one that does not experience pullout failure, holds the maximum test unit 

stress without considerable creep, and satisfies the apparent free‐length criterion. 

 Pullout failure occurs when test measurements no longer exhibit a linear or near‐linear 

relationship between unit stress and movement over the entire 200 percent stress range. 
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 Noticeable creep is defined as a rate of movement of not more than 0.04 inch between the 1‐ 

and 10‐minute readings, or not more than 0.08 inch between the 6‐ and 60‐minute readings.  

If the reading does not stabilize to 0.08 inch or less per log cycle, the test shall be considered 

to fail the creep criterion. 

 Minimum apparent free length, based on the measured elastic and residual movement, 

should be greater than 80 percent of the designed free length plus the jack length. 

7. Perform tests without backfill ahead of the anchor, if the hole will remain open, to avoid any 

contributory resistance by the backfill.  If the hole will not remain open during testing, provide a 

bond breaker on the tie rods and backfill the no‐load zone with a non‐cohesive, non‐structural 

mixture. 

Proof Test.  For each production tieback anchor, follow the proof testing procedures outlined below: 

1. Load each anchor to 133 percent of the DL in increments of approximately 25 percent of the 

design load (i.e., 0.25 DL, 0.50 DL, 0.75 DL, 1.00 DL, 1.25 DL, and 1.33 DL).  The maximum stress in 

the prestressing steel should not exceed 80 percent of the ultimate tensile strength during proof 

testing. 

2. Hold each incremental load for a period long enough to obtain a stable deflection measurement 

while recording deflections at each load increment.  Hold the 133 percent load for a minimum of 

10 minutes, recording the movement at intervals of 30 seconds, 1 minute, 2 minutes, 5 minutes, 6 

minutes, and 10 minutes. 

3. A successful test is one that meets the same acceptance criteria as performance anchors, except 

that the creep portion of the test need not exceed 10 minutes if the 10‐minute creep criterion is 

met. 

4. Following proof loading, lock off each tieback anchor to 80 to 100 percent of the DL, except as 
specified.   



 

   19016‐00 
July 1, 2014 

ATTACHMENT 2 
Shoring Monitoring Program 



 

   19016‐00 
July 1, 2014 

ATTACHMENT 2 
SHORING MONITORING PROGRAM 
The intent of the shoring monitoring program is to provide early warning of the potential need for 

remedial measures if the shoring does not perform as anticipated.  We recommend that adjacent 

building surveys and optical surveying be included in the shoring monitoring program during 

construction. 

All monitoring data should be submitted to Hart Crowser for review on a weekly basis.  The data will 

be included in our field transmittals to the project team during construction.  Details of our 

expectations for shoring monitoring are included in the following paragraphs. 

Adjacent Building Surveys.  We recommend that the adjacent buildings be surveyed before, during, 

and after construction.  The pre‐construction survey will document the baseline of existing conditions 

(e.g., identifying the size and locations of any cracks).  The surveys should consist of a videotape 

and/or photographs of the interior and exterior of adjacent buildings and detailed mapping of all 

cracks.  Any existing cracks could be monitored with a crack gauge placed across the crack. 

Optical Surveying.  We recommend optical surveying of horizontal and vertical movement of the 

following items: (1) the surface of the adjacent streets, (2) structures on and adjacent to the site, and 

(3) the shoring system itself.  The contractor, in coordination with the geotechnical engineer, should 

establish reference lines adjacent to the excavation.  The points on the structures can be set either at 

the base or on the roof of the buildings.  Monitoring of the existing structure should be coordinated 

with the structural engineer. 

Monitoring of the shoring system should include measurements of vertical and horizontal movements 

at approximately a 15‐foot spacing or every other soldier pile. 

The measuring system for the shoring monitoring should have an accuracy of at least 0.005 foot.  All 

reference points on the existing ground surface should be installed and read prior to commencing the 

excavation.  The frequency of readings will depend on the results of previous readings and the rate of 

construction.  Readings on the external points should be taken at least once a week through 

construction until below‐grade structural elements (floors, decks, columns, etc.) are completed, or as 

specified by the structural and geotechnical engineers.  Readings on the top of the shoring wall and 

the face of existing buildings on or adjacent to the property should be taken at least twice a week 

during this time.  We recommend that an independent surveyor hired by the owner to record the data 

at least once per week with the other reading taken by the surveyor or contractor. 
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APPENDIX A 
FIELD EXPLORATION METHODS AND ANALYSIS 
This appendix documents the processes Hart Crowser used in determining the nature (and quality) of 

the soil and groundwater underlying the project site addressed by this report.  The discussion includes 

information on the following subjects: 

 Explorations and Their Location; 

 Hollow‐Stem Auger Borings; and  

 Standard Penetration Test (SPT) Procedures. 

Explorations and Their Location 
Subsurface explorations for this project include hollow‐stem auger borings.  The exploration logs 

within this appendix show our interpretation of the drilling (probing/excavation), sampling, and testing 

data.  The logs indicate the depth where the soils change.  Note that the change may be gradual.  In 

the field, we classified the samples taken from the explorations according to the methods presented 

on Figure A‐1 ‐ Key to Exploration Logs.  This figure also provides a legend explaining the symbols and 

abbreviations used in the logs. 

Location of Explorations.  Figure 2 shows the location of explorations, located by hand measuring or 

pacing from existing physical features.  The ground surface elevations at these locations were 

interpreted from elevations shown on the site survey by GeoDimensions dated March 1, 2013.  The 

method used determines the accuracy of the location and elevation of the explorations. 

Hollow-Stem Auger Borings 
With depths ranging from 21.5 to 61.5 feet below the ground surface, three hollow‐stem auger 

borings, designated HC‐1 through HC‐3, were drilled from April 16 to 17, 2014.  The borings used a 

4‐inch inside diameter hollow‐stem auger and were advanced with a track‐mounted drill rig or an 

Acker portable drill rig subcontracted by Hart Crowser.  The drilling was continuously observed by an 

engineering geologist from Hart Crowser.  Detailed field logs were prepared of each boring.  Using the 

Standard Penetration Test (SPT) and thin‐walled Shelby tubes, we obtained samples at 2‐1/2‐ to 5‐

foot‐depth intervals. 

The borings logs are presented on Figures A‐2 through A‐4 at the end of this appendix. 

Standard Penetration Test (SPT) Procedures 
This test is an approximate measure of soil density and consistency.  To be useful, the results must be 

used with engineering judgment in conjunction with other tests.  The SPT (as described in ASTM D 

1586) was used to obtain disturbed samples.  This test employs a standard 2‐inch outside diameter 

split‐spoon sampler.  Using a 140‐pound autohammer, free‐falling 30 inches, the sampler is driven into 

the soil for 18 inches.  The number of blows required to drive the sampler the last 12 inches only is the 

Standard Penetration Resistance.  This resistance, or blow count, measures the relative density of 
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granular soils and the consistency of cohesive soils.  The blow counts are plotted on the boring logs at 

their respective sample depths. 

Soil samples are recovered from the split‐barrel sampler, field classified, and placed into water‐tight 

jars.  They are then taken to Hart Crowser's laboratory for further testing. 

In the Event of Hard Driving 

Occasionally very dense materials preclude driving the total 18‐inch sample.  When this happens, the 

penetration resistance is entered on logs as follows: 

Penetration less than 6 inches.  The log indicates the total number of blows over the number of inches 

of penetration. 

Penetration greater than 6 inches.  The blow count noted on the log is the sum of the total number of 

blows completed after the first 6 inches of penetration.  This sum is expressed over the number of 

inches driven that exceed the first 6 inches.  The number of blows needed to drive the first 6 inches 

are not reported.  For example, a blow count series of 12 blows for 6 inches, 30 blows for 6 inches, and 

50 (the maximum number of blows counted within a 6‐inch increment for SPT) for 3 inches would be 

recorded as 80/9. 
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Key to Exploration Logs
Sample Description

Very soft

Soft

Medium stiff

Stiff

Very stiff

Hard

Approximate
Shear Strength
in TSF

0.125

0.25

0.5

1.0

0.25

0.5

1.0

2.0

Laboratory Test Symbols

Density/Consistency

SAND or GRAVEL
Density

Very loose

Loose

Medium dense

Dense

Very dense

Soil descriptions consist of the following:
Density/consistency, moisture, color, minor constituents, MAJOR CONSTITUENT,
additional remarks.

Standard
Penetration
Resistance (N)
in Blows/Foot

0

4

10

30

SILT or CLAY
Consistency

to

to

to

to

>50

Liquid Limit
Natural
Plastic Limit

Classification of soils in this report is based on visual field and laboratory
observations which include density/consistency, moisture condition, grain size, and
plasticity estimates and should not be construed to imply field nor laboratory testing
unless presented herein. Visual-manual classification methods of ASTM D 2488
were used as an identification guide.

GS

CN

UU

CU

CD

QU

DS

K

PP

TV

CBR

MD

AL

PID

CA

DT

OT

Groundwater Seepage
(Test Pits)

Sampling Test Symbols
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Concrete.

Medium stiff to stiff, moist, mottled light
brown, fine sandy SILT; occasional fine sand
lenses. (Possible FILL above 7 feet.)

Grades to very stiff.

Dense, damp to moist, light brown, very silty,
fine SAND.

Hard, damp to moist, light brown, very fine
sandy SILT.

Becomes wet.

Hard, wet, gray, slightly fine sandy SILT.

Hard, moist to wet, mottled gray brown,
slightly fine sandy SILT.
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Figure A-2

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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Hard, moist to wet, mottled gray brown,
slightly fine sandy SILT. (cont'd)

Hard, moist, mottled blue-gray CLAY;
occasional fine sand lenses.
Bottom of Boring at 61.5 Feet.
Started 04/17/14.
Completed 04/17/14.

45

50

55

60

65

70

75

80

85

90

50+

100+

Depth
in Feet

20 60

0 10 20 40

80
Water Content in Percent

30

Boring Log HC-1

LAB
TESTS

STANDARD
PENETRATION RESISTANCE

Sample Blows per Foot

Drill Equipment: Bobcat Track
Hammer Type: SPT
Hole Diameter: 4 inches
Logged By: J. Overton    Reviewed By: B. Cook

0 40

Graphic
Log Soil Descriptions

USCS
Class

Location: See Figure 2.
Approximate Ground Surface Elevation: 87 Feet
Horizontal Datum:
Vertical Datum: NAVD 88

19016-00

Figure A-2

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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CL/CH

Medium stiff, damp, light brown, very sandy
SILT. (Possible FILL.)

Loose, damp, light brown, very silty, fine
SAND; scattered organic debris.

Medium stiff, moist, light brown, very fine
sandy SILT; trace organic material.

Hard, moist, blue-gray, slightly fine sandy
SILT.

Hard, moist, blue-gray CLAY; sheared
texture with scattered slickensided surfaces
(oriented approximately 64° from vertical).

Bottom of Boring at 26.5 Feet.
Started 04/16/14.
Completed 04/16/14.
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Figure A-3

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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Stiff, moist, light brown SILT.

Stiff to hard, moist, blue-gray CLAY; drill
action indicated possible gravel interbeds.

Sheared texture below about 11 feet with
scattered slickensided surfaces (oriented
approximately 40° from vertical).

Bottom of Boring at 21.5 Feet.
Started 04/16/14.
Completed 04/16/14.
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Figure A-4

1. Refer to Figure A-1 for explanation of descriptions and symbols.
2. Soil descriptions and stratum lines are interpretive and actual changes may be gradual.
3. USCS designations are based on visual manual classification (ASTM D 2488) unless otherwise

supported by  laboratory testing (ASTM D 2487).
4. Groundwater level, if indicated, is at time of drilling (ATD) or for date specified.  Level may vary

with time.
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APPENDIX B 
LABORATORY TESTING PROGRAM 
A laboratory testing program was performed for this study to evaluate the basic index and 

geotechnical engineering properties of the site soils.  Both disturbed and relatively undisturbed 

samples were tested.  The tests performed and the procedures followed are outlined below. 

Soil Classification 

Field Observation and Laboratory Analysis.  Soil samples from the explorations were visually classified 

in the field and then taken to our laboratory where the classifications were verified in a relatively 

controlled laboratory environment.  Field and laboratory observations include density/consistency, 

moisture condition, and grain size and plasticity estimates. 

The classifications of selected samples were checked by laboratory tests such as Atterberg limits 

determinations and grain size analyses.  Classifications were made in general accordance with the 

Unified Soil Classification (USC) System, ASTM D 2487, as presented on Figure B‐1. 

Water Content Determinations 

Water content was determined for most samples recovered in the explorations in general accordance 

with ASTM D 2216, as soon as possible following their arrival in our laboratory.  Water content was not 

determined for very small samples or samples where large gravel contents would result in values 

considered unrepresentative.  The results of these tests are plotted at the respective sample depth on 

the exploration logs.  In addition, water contents are routinely determined for samples subjected to 

other testing.  These are also presented on the exploration logs. 

Grain Size Analysis 

Grain size distribution was analyzed on representative samples in general accordance with ASTM D 

422.  Wet sieve analysis was used to determine the size distribution greater than the U.S. No. 200 

mesh sieve.  The size distribution for particles smaller than the No. 200 mesh sieve was determined by 

the hydrometer method for a selected number of samples.  The results of the tests are presented as 

curves on Figures B‐2 plotting percent finer by weight versus grain size. 

Atterberg Limits 

We determined Atterberg limits for selected fine‐grained soil samples.  The liquid limit and plastic limit 

were determined in general accordance with ASTM D 4318‐84.  The results of the Atterberg limits 

analyses and the plasticity characteristics are summarized in the Liquid and Plastic Limits Test Report, 

Figures B‐3.  This relates the plasticity index (liquid limit minus the plastic limit) to the liquid limit.  The 

results of the Atterberg limits tests are shown graphically on the boring logs as well as where 

applicable on figures presenting various other test results. 
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APPENDIX C 
PAST EXPLORATIONS BY OTHERS 
In addition to the explorations and laboratory test results presented in Appendices A and B, 

respectively, previous soil explorations by others were reviewed to gain an understanding of the 

subsurface conditions near the project site. Boring logs for these previous explorations are included 

within this appendix.  Logs produced by others are presented for reference only and Hart Crowser is 

not responsible for the accuracy or completeness of the information presented in the logs.  

Approximate locations of these borings are as shown in the site plan figure included in this appendix, 

actual locations may differ from those shown. 
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