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I. REQUEST AND REVIEW PROCESS 
 
A. Request 
 
The applicant is requesting approval of a Critical Areas Land Use Permit in order to construct 
an elevator and stair tower with connecting pedestrian bridge on property located at 3677 
108th Avenue NE.  The proposed structure will be stand alone and is proposed to be 
constructed adjacent to the north-east corner of the South Kirkland Park and Ride parking 
garage.  The purpose of this structure is to facilitate pedestrian and ADA access from the 
South Kirkland Park and Ride property, up to the Cross Kirkland Corridor (CKC) trail.   

 
A Critical Areas Steep Slope exists, running north-south, directly adjacent to the location of 
the proposed elevator and stair tower structure.  A Critical Area Steep Slope is defined as 
slopes of 40% or more that have a rise of at least 10 feet and exceed 1,000 square feet in 
area.  Steep slopes have a prescribed top-of-slope buffer of 50’ and toe-of-slope structure 
setback of 75’.  The proposed footprint of the tower structure would encroach approximately 5 
feet into the critical area steep slope and approxiamteily 10 feet into the required 75’ toe-of-
slope structure setback.  The top of the proposed pedestrian bridge would encroach 
approximately 4 feet into the critical area steep slope with a 50 foot temproary encroachment 
into the required 50’ top-of-slope buffer.  Therefore, the applicant requests modification of both 
the required 75’ toe-of-slope structure setback and 50’ top-of-slope buffer.    
 

Figure 1 – Proposed Site Plan with Critical Areas 

  

 
 
The proposed project is defined as an Essential Public Facility (EPF).  The Revised Code of 
Washington (RCW) 36.70A.200 classifies a regional transportation facility as an essential 
public facility which the Land Use Code (LUC) formally accepts per LUC 20.50.018, 
Definitions.  As an EPF, transportation facilities may be allowed in a critical area, critical area 
buffer or critical area structure setback.  Applications for EPF’s must still include analysis of 
critical area to be disturbed, along with necessary mitigation for such encroachments.  As the 
proposed elevator and stair tower with connecting pedestrian bridge serves the South Kirkland 
Park and Ride facility, the applicant has provided analysis for this proposal which includes a 
vegetation restoration and enhancement plan for the critical area steep slope as well as for 
the areas of temporary disturbance.  
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Although development of an EPF is an allowed use per LUC 20.25H.055, a Critical Areas 
Land Use Permit (LUC 20.25H.230) is still required to modify critical slopes and/or a required 
buffer and/or structure setback.  In addition, a Land Use Exemption from Design Review will 
also be required, as the proposal is located within the Single-Family Transition Area Design 
District.  The applicant has applied for a Land Use Exemption to meet this requirement (#16-
103849-LJ). 
 
B. Review Process 
 
A Critical Areas Land Use Permit is a Process II application (LUC 20.35.200) with an 
administrative decision by the Director of Development Services (LUC 20.30V).  The SEPA 
Determination is also a Process II decision, with an administrative decision by the 
Environmental Coordinator.  Any appeal of a Process II decision is heard and decided upon 
by the City of Bellevue Hearing Examiner. 
 
II. SITE DESCRIPTION,  ZONING, LAND USE AND CRITICAL AREAS  
 
A. Site Description 
 
The South Kirkland Park and Ride is split between two jurisdictions: the City of Kirkland and 
City of Bellevue.  See aerial below.  This parcel was created in 1978 as part of a short plat 
(Lot D, SP 78-8-1) which was processed by the City of Kirkland.  King County Metro has 
operated this park and ride facility at this location since 1979.  The Bellevue portion of the 
park and ride site was recently upgraded in 2012-2013 with a new 3 ¼ story, 158,364 square 
foot parking garage which contains 534 parking stalls.  Revisions to the existing surface 
parking lot included re-striping, new landscaping and construction of a new gateway including 
roadway and street frontage upgrades and a gateway plaza.   At the same time, 
improvements to the City of Kirkand portion of the site included a mixed-use housing 
development, which has  been completed.   
 

Figure 2 – Aerial Map of Subject Site 
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The site is 3.8 acres, or 168,147 square feet in size.  Site topography descends to the west 
with approximately 26 feet of elevational change across the site.  Critical areas exist on this 
site, as identified by the geotechnical report prepared by GeoDesign, Inc. dated August 10, 
2017.  In its report, GeoDesign Inc. identified a steep slope between the existing parking 
garage and the CKC trail.  The slope inclination is generally between 50 to 60% and 
approximately 40 to 50 feet in height.  The steep slope extends to the west and east of the 
project area.  A copy of this Geotechnical Report can be located in the project file.  In order to 
protect the slope from further development, the subject slope was placed into a Native Growth 
Protection Easement (NGPE) as part of a previous approval to construct the park and ride 
facilty. 

 
The steep slope is currently vegetated with plantings for slope stability and erosion control, but 
contains invasive species such as Himalayan blackberry and English Ivy.  Below the slope, 
the site is currently improved with the existing parking garage and surface parking areas.   

 
The location of the proposed elevator and stair tower would remove 3 surface parking stalls 
adjacent to the parking garage and result in the relocation of an existing bike storage facility.  
The top of the pedestrian bridge component would impact both the critical area steep slope 
and result in temporary disturbance of the top of slope buffer.  Grading at the top of the slope 
to lower the height of the slope is necessary to decrease the required tower height, stay in 
conformance with ADA standards with regards to the slope of the bridge and the connection to 
the CKC trail.  

 
It should be noted that as part of the previous approval to construct the park and ride facility, 
the critical area steep slope was placed into a Native Growth Protection Easement (NGPE) 
which is reflected in the underlying City of Kirkland short plat (King Co. Recording 
#2012082890002).  Typically, disturbance or structures are not permitted within an 
established NGPE designated area unless authorized by the City.  Although the subject 
proposal to construct an ADA pedestrian bridge was not included in the original park and ride 
approval, it was contemplated during design review of the overall park and ride facility, 
reviewed and approved in 2012.  As part of that design, it was anticipated that there would be 
a future connection from the park and ride to the trail corridor through the NGPE.  Given this 
expectation, and due to the minor nature of encroachment into the critical area steep slope, 
tied with the fact that the proposal is an Essential Public Facility (EPF), review and approval of 
these specific minor impacts to the NGPE can be accomplished under this Critical Areas Land 
Use Permit without the need to amend the NGPE boundaries in the underlying short plat or 
through the recording of additional agreements.  
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Figure 3 – Overall Site Plan 

 

 
 
B. Zoning and Land Use Context 
 
The subject site is zoned Multi-Family Residential (R-15) and is located within the North 
Bellevue Subarea.  A portion of the site contains the Single-Family Transition Overlay.  The 
property has a Comprehensive Plan designation of Multi-Family – Medium (MF-M) density.  
The site is surrounded by park and ride facilities to the west, multi-family to the north, office to 
the east and multi-family to the south. 
 
C.  Critical Areas Functions and Values 
 
i.  Geologic Hazard Areas 
 
Geologic hazards pose a threat to the health and safety of citizens when commercial, 
residential, or industrial development is inappropriately sited in areas of significant hazard.  
Some geologic hazards can be reduced or mitigated by engineering, design, or modified 
construction practices.  When technology cannot reduce risks to acceptable levels, building in 
geologically hazardous areas is best avoided (WAC 365-190). 
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Steep slopes may serve several other functions and possess other values for the City and its 
residents.  Several of Bellevue’s remaining large blocks of forest are located in steep slope 
areas, providing habitat for a variety of wildlife species and important linkages between habitat 
areas in the City.  These steep slope areas also act as conduits for groundwater, which drains 
from hillsides to provide a water source for the City’s wetlands and stream systems.  
Vegetated steep slopes also provide a visual amenity in the City, providing a “green” 
backgdrop for urbanized areas enhancing propery values and buffering urban development. 
 
III. CONSISTENCY WITH LAND USE AND CRITICAL AREAS CODE REQUIREMENTS 
 
A. Land Use District Dimensional Requirements 
 
The site is located in the R-15 land use district with a portion of the Transition Area Design 
District Overlay.  The plans submitted generally demonstrate conformance with these 
standards.  However, as part of the building permit the applicant will be required to comply 
with all applicable Land Use Code standards prior to City approval. 
 

B. Critical Areas Requirements LUC 20.25H:  Consistency with Uses and 

Development Allowed Within Critical Areas Performance Standards – 

20.25H.055.C.2 

 

New or expanded facilities and systems are allowed within the critical area or critical areas 

buffer only where no technically feasible alternative with less impact on the critical area or critical 

area buffer exists.  A determination of technically feasible alternatives will consider: 

 

• The location of existing infrastructure; 

• The function or objective of the proposed new or expanded facility or system; 

• Demonstration that no alternative location or configuration outside of the critical area or 

critical area buffer achieves the stated function or objective, including construction of 

new or expanded facilities outside of the critical area; 

• Whether the cost of avoiding disturbance is substantially disproportionate as compared 

to the environmental impact of proposed disturbance; and 

• The ability of both permanent and temporary disturbance to be mitigated. 

 

Response: The proposed bridge structure will provide ADA access between the King 

County/Sound Transit Park and Ride facility and the Cross Kirkland Corridor trail located above 

it.  Due to structural limitations, the span length of the bridge and the existing infrastructure 

located at the top of the slope (eastside CSO and fiber optic utilities), it is necessary to construct 

the foundation within the existing steep slope area to support the bridge. The proposed area of 

disturbance where site grading and foundation construction will take place is approximately 

1,200 square feet in size, and is limited to the upper portion of the slope as the majority of the 

elevator and stair tower will occur within previously disturbed (paved) area at the bottom of the 

slope. There is no feasible alternative location or configuration to achieve connection between 

the CKC trail down to the Park and Ride without impacting the critical area slope at any given 

location. Alternative connector path alignments along this slope were determined to result in 

greater disturbance within the critical area buffer from what is proposed.  Overall, the proposed 

project will result in a beneficial cumulative effect on the adjacent critical areas, primarily through 
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reduction in the height of the slope combined with proposed restoration and enhancement 

native plantings within the permanent and temporary disturbance areas of the project.  

 

If the applicant demonstrates that no technically feasible alternative with less impact on the 

critical area or critical area buffer exists, then the applicant shall comply with the following: 

 

• Location and design shall result in the least impacts on the critical area or critical area 

buffer; 

 

Response: The applicant explored other locations along the critical area steep slope 

to determine where the least amount of impact would result in making the appropriate 

ADA connection between the CKC trail and the park and ride facilty below.  Permanent 

steep slope impacts are limited to approximately 138 square feet to install the bridge 

supports at the top and bottom of the slope. 

 

• Disturbance of the critical area and critical are buffer, including disturbance of vegetation 

and soils, shall be minimized; 

 

Response: Permanent steep slope impacts are limited to 138 square feet.  

Permanent steep slope buffer impacts are limited to 1,051 square feet. 

 

• Disturbance shall not occur in habitat used for salmonid rearing or spawning or by any 

species of local importance unless no other technically feasible location exists; 

 

Response: Not applicable as the proposed project is not located near a stream or 

stream buffer. 

 

• Any crossing over of a wetland or stream shall be designed to minimize critical area and 

critical area buffer coverage and critical area and critical area buffer disturbance…; 

 

Response: Not applicable as the proposed project is not located near a wetland or 

stream. 

 

• All work shall be consistent with applicable City of Bellevue codes and standards; 

 

Response: The proposed project will be consistent with all applicable City of Bellevue 

codes and standards.  Final review for consistency will occur during review of the 

subsequent clear and grade and building permits for the project.  

 

• The facility or system shall not have a significant adverse impact on overall aquatic area 

flow peaks, duration or volume or flood storage capacity, or hydroperiod; 

Response: Not applicable as the proposed project is not located near an aquatic 

area. 

 

• Associated parking and other support functions, including, for example, mechanical 
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equipment and maintenance sheds, must be located outside critical area or critical area 

buffer except where no feasible alternative exists; and 

 

Response: Impacts to parking and other support functions, including the relocated 

bike storage lockers are located outside of the critical area steep slope, but will remain 

within the 75’ toe of slope critical area structure setback as no other feasible alternative 

location exists due to the existing design and configuration of the park and ride facility.   

 

• Areas of new permanent disturbance and all areas of temporary disturbance shall be 

mitigated and/or restored pursuant to a mitigation and restoration plan meeting the 

requirements of LUC 20.25H.210. 

 

Response: A restoration and enhancement planting plan has been prepared for both 

permanent and temporary disturbance impacts within the critical area steep slope and 

adjacent buffers.   

 

C. Critical Areas Requirements LUC 20.25H:  Consistency with Land Use Code 

Critical Areas Performance Standards for Steep Slopes – 20.25H.125. 

 

The project is subject to the following performance standards in design of a project, where 

applicable: 

• Structures and improvements shall minimize alterations to the natural contour of the 

slope, and foundations shall be tiered where possible to conform to existing topography; 

 

Response: The proposed bridge foundation elements are located near the top of the 

slope to minimize alternations to the natural contours of the existing slope.  The 

foundation elements and approach path have been located to minimize disturbance and 

reduce impacts to existing vegetation. 

 

• Structures and improvements shall be located to preserve the most critical portion of the 

site and its natural landsforms and vegetation; 

 

Response: The proposed location of the foundation supports were chosen to 

minimize the amount of impact to the steep slope and adjacent buffers in order to 

maintain the majority of the natural contours and native tree canopy within the critical 

area.  

 

• The proposed development shall not result in greater risk or a need for increased buffers 

on neighboring properties; 

 

Response: As discussed in the Geotechnical Report, prepared by GeoDesign, dated 

August 10, 2017, the proposal will not result in greater risks or a need for an increased 

buffer on neighboring properties.  Slope stability analysis of the post-construction 

conditions indicate a slight increase in the factor of safety, likely due to grading and 

removal of soil at the top of the slope.  
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• The use of retaining walls that allow the maintenance of existing natural slope area is 

preferred over graded artificial slopes where graded slopes would result in increased 

disturbance as compared to use of retaining wall; 

 

Response: A portion of an existing rockery wall at the base of the slope located within 

the crtical area and the 75’ toe of slope structure setback would be modified and 

replaced with a 4’-10” wide by 8’ high concrete retaining wall to support the elevator and 

stair tower.  Replacement of the existing rockery to support the bridge tower will allow 

for the maintenance of the existing natural steep slope area. 

 

• Development shall be designed to minimize impervious surfaces within the critical area 

and critical area buffer; 

 

Response: The proposal limits new impervious surfaces to just the foundation 

supports (138 square feet) within the critical area steep slope.  However, in order to 

meet ADA accessibility from the corridor trail to the pedestrian bridge, a hardscape path 

is required within the 50’ top of slope buffer where grading will occur.  This equates to 

approximately 1,051 square feet of permanent steep slope buffer impact. 

 

• Where change in grade outside the building footprint is necessary, the site retention 

system should be stepped and regrading should be designed to minimize topographic 

modification.  On slopes in excess of 40 percent, grading for yard area may be 

disallowed where inconsistent with this criteria; 

 

Response: The proposed re-grading of the berm at the top of the slope results in a 

cut of approximately 5 feet that is supported by the bridge abutment wall and includes a 

cut through the existing berm at the top of the slope.  Where cuts are required for the 

connecting path between the CKC trail and the bridge to meet ADA standards,  slope 

inclincations are used that have adequate stability, are of limited height, and will be 

stabilized with ground cover and permanent vegetation following construction.   

 

• Building foundation walls shall be utilized as retaining walls rather than rockeries or 

retaining structures built separately and away from the building wherever feasible.  

Freestanding retaining devices are only permitted when they cannot be designed as 

structural elements of the building foundation; 

 

Response: As previously discussed, a portion of an existing rockery wall at the base 

of the slope will be modified to a concrete retaining wall at approximately the same height 

as the rockery to support the bridge tower.  If the proposed wall was shifted further west 

into the existing disturbed parking area and outside of the critical area, the foundation 

supports at the top of the slope would result in more impact to the critical area steep 

slope as it would pull the supports out of the berm and closest to the top of slope buffer. 

 

• On slopes in excess of 40 percent, use of pole-type construction which conforms to the 
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existing topography is required where feasible.  If pole-type construction is not 

technically feasible, the structure must be tiered to conform to the existing topography 

and to minimize topographic modification; 

 

Response: As discussed in the Geotechnical Report prepared by GeoDesign, dated 

August 10, 2017, at the top of the slope, the bridge foundation and abutmant wall will be 

supported on two drilled shafts located on the steep slope.  These deep shafts are 

approximately 53 feet deep with a primarily vertical compressive load and a minimal 

lateral component.   

 

• On slopes in excess of 40 percent, pile deck support structures are required where 

technically feasible for parking or garages over fill-based construction types; and 

 

Response: Not applicable as this proposal is not for parking or a parking garage. 

 

• Areas of new permanent disturbance and all areas of temporary disturbance shall be 

mitigated and/or restored pursuant to a mitigation and restoration plan meeting the 

requirements of LUC 20.25H.210. 

 

Response: A restoration and enhancement planting plan has been prepared for both 

permanent and temporary disturbance impacts within the critical area steep slope and 

adjacent buffers.  Refer to Section X for related Conditions of Approval.  

 

IV. PUBLIC NOTICE AND COMMENT 

  

Application Date:   June 30, 2016 

Public Notice:    July 28, 2016 

Minimum Comment Period:  August 11, 2016 

 

The Notice of Application for this project was published in the City of Bellevue Weekly Permit 

Bulletin and Seattle Times on July 28, 2016.  It was mailed to property owners within 500 feet 

of the project site.  No comments have been received from the public as of the publication of 

this decision. 

 

V. SUMMARY OF TECHNICAL REVIEWS 

 

A.  Clearing and Grading 

The Clearing and Grading Division of the Development Services Department has reviewed the 

proposed site development for compliance with the Clearing and Grading codes and standards.  

The Clearing and Grading staff found no issues with the proposed project and has approved 

the application. 

 

VI. STATE ENVIRONMENTAL POLICY ACT (SEPA) 

 

The environmental review indicates no probability of significant adverse environmental impacts 
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occurring as a result of this proposal.  The  Environmental Checklist submitted with the 

application adequately discloses expected environmental impacts associated with the project.  

The City codes and requirements, including the Clear and Grade Code, Utility Code, Land Use 

Code, Noise Ordinance, Building Code and other construction codes are expected to mitigate 

potential environmental impacts.  Therefore, issuance of a Determination of Non-Significance 

(DNS) is the appropriate threshold determination under the State Environmental Policy Act 

(SEPA) requirements.  

 

A.  Earth and Water 

The site contains a critical area steep slope which faces west and runs north south along the 

eastern boundary of the subject site.  The slope is approximately 50-60% in inclincation and 

approximately 40-50 feet in height.   

 

The surface of the slope is fairly regular, indicating that it has likely been modified by past 

grading activities.  The subsurface soil conditions at the top of the slope consist of a layer of 

medium dense, silty sand with gravel overlying very dense, silty sand with gravel and very dense 

sand. No large scale earthmoving activity is proposed with this application as the only area of 

re-grading is at the top of the slope/berm which will be lowered 5 feet with an approximately 

1,200 squfare feet of disturbance at the top of the slope where the bridge will connect to the 

existing CKC trail.  

 

A geotechnical investigation and engineering study was conducted to determine the impact-

minimization measures for the project.  The applicant provided a copy of the study, prepared by 

GeoDesign, Inc. dated August 10, 2017, a copy of which is located in the project file.  The study 

concluded that the project is feasible if the guidelines outlined in the report for design and 

construction are followed.  Erosion and sedimentation control requirements and BMPs will be 

reviewed by the Clearing and Grading Department as part of the required clearing and grading 

permit.  

 

B.  Plants 

The existing vegetation within the slope is comprised of Douglas fir and Madrone trees with a 

relatively sparse cover of understory and groundcover that includes Himalayan blackberry,  

bracken fern and English ivy which provide slope stability.  The proposed restoration and 

enhacement planting plan incorporates removal of the non-native plants and 2 trees and 

replanting with a variety of native shrubs and groundcover species, along with 26 replacement 

trees.  The primary goal of the restoration and enhancement plan is to increase the habitat 

functions of the slope and it’s buffer while continuing to stabilize the slope.  The final restoration 

and enhancement plan for both temporary and permanent disturbance will be reviewed and 

approved prior to approval of the subsequent clear and grade and building permits for the 

proposed pedestrian bridge.  Refer to Section X for related Conditions of Approval. 

 

C.  Noise 

The site is in close proximity to single-family residences whose residents are most sensitive to 

disturbance from noise during evening, late night and weekend hours when they are likely to be 

at home.  Any noise generated by the proposal will be regulated by the City’s Noise Ordinance 
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(BCC 9.18).  Refer to Section X for related Conditions of Approval.  

 

VII. CHANGES TO THE PROPOSAL DUE TO STAFF REVIEW 

• Requested mitigation for the temporary disturbance within the top of slope buffer 

where the grade will be lowered to meet structural bridge requirements and ADA 

access to the CKC trail. 

• Requested confirmation that the loss of 3 parking stalls to facilitate the proposed 

elevator and stair tower of the bridge would not impact the overall parking 

function of the park and ride facility. 

• Requested the proposed restoration/enhancement plantings be increased to 

meet minimum spacing and density requirements. 

  

VIII. CRITICAL AREAS LAND USE PERMIT DECISION CRITERIA 

The Director may approve, or approve with modifications an application for a Critical Areas Land 

Use Permit if (LUC 20.30P.140): 

 

1.  The proposal obtains all other permits required by the Land Use Code; 

 

Finding: The applicant must obtain a land use exemption, a building permit and clear and 

grade permit in order to execute the project.  Refer to Section X for related 

Conditions of Approval.  

 

2.  The proposal utilizes to the maximum extent possible the best available construction, 

design and development techniques which result in the least impact on the critical area 

and critical area buffer; 

 

Finding: Section 6.0 of the geotechnial report, prepared by GeoDesign and dated August 

10, 2017 included a number of design recommendations for the project that 

should be incorporated into the design and implemented during construction of 

the proposed development.  These design recommendations led to the proposed 

location of the pedestrian bridge that would result in the least amount of impact 

to the critical area steep slope.  In addition, the proposal incorporates both 

restoration and enhancement plantings within the critical area steep slope and 

50’ top of slope buffer to mitigate for both the permanent and temporary impacts 

of the placement of the pedestrian bridge toward the top of the steep slope.   

 

3.  The proposal incorporates the performance standards of Part 20.25H LUC to the 

maximum extent applicable;  

 

Finding: Performance standards related to steep slopes are being met by this proposal 

as described in Section III above. 

 

4.  The proposal will be served by adequate public facilities including streets, fire 

protection, and utilities; 
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Finding: The project will be served by adequate public facilities which currently exist on 

and adjacent to the subject site. 

 

5.  The proposal includes a mitigation or restoration plan consistent with the 

requirements of LUC 20.25H.210;  

 

Finding: The applicant has prepared a restoration and enhancement planting plan to 

mitigate for the impacts to the critical area steep slope and 50’ top of slope buffer 

consistent with LUC 20.25H.210.  The vegetation currently established on the 

steep slope is mostly invasive.  The restoration plan proposes to remove the 

invasive species and re-establish native trees, shrubs and groundcover 

appropriate for a shaded steep slope area.  Refer to Section X for related 

Conditions of Approval.  

 

6.  The proposal complies with other applicable requirements of this code. 
 

Finding: As discussed within this report, the proposal will comply with all applicable 
requirements of the Land Use Code. 

 

IX. Conclusion and Decision 

After conducting the various administrative reviews associated with this proposal, including 

Land Use Code consistency, SEPA, City Code and Standard compliance reviews, the Director 

of the Development Services Department does hereby approve with conditions the proposal 

to modify the critical area steep slope, the required 75-foot critical area toe of slope structure 

setback and the 50’ top of slope buffer, to allow for the encroachment of a pedestrian bridge to 

facilitate pedestrian and ADA access from the South Kirkland Park and Ride property, up to the 

Cross Kirkland Corridor (CKC) trail.  

 

Note- Expiration of Approval: In accordance with LUC 20.30P.150 a Critical Areas Land Use 

Permit automatically expires and is void if the applicant fails to file for a Clearing and Grading 

Permit or other necessary development permits within one year of the effective date of the 

approval.   

 

X. Conditions of Approval 

 

The applicant shall comply with all applicable Bellevue City Codes and Ordinances 

including but not limited to: 

 

Applicable Ordinances Contact Person 

Clearing and Grading Code- BCC 23.76 Savina Uzunow, 425-452-7860 

Land Use Code- BCC 20.25H Laurie Tyler, 425-452-2728 

Noise Control- BCC 9.18 Laurie Tyler, 425-452-2728 
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The following conditions are imposed under the Bellevue City Code or SEPA authority 

referenced: 

 

1.  Building Permit Required:  Approval of this Critical Areas Land Use Permit does not 

constitute an approval of a development permit.  Plans submitted as part of the permit 

application shall be consistent with the plans reviewed for this approval. 

 

Authority:  Land Use Code 20.30P.140 

Reviewer:  Laurie Tyler, Development Services Department 

 

2.  Noise Control:   Noise related to construction is exempt from the provisions of BCC 9.18 

between the hours of 7 am to 6 pm Monday through Friday and 9 am to 6 pm on Saturdays, 

except for Federal holidays and as further defined by the Bellevue City Code. Noise emanating 

from construction is prohibited on Sundays or legal holidays unless expanded hours of operation 

are specifically authorized in advance.  Requests for construction hour extension must be done 

in advance with submittal of a construction noise expanded exempt hours permit. 

 

Authority:   Bellevue City Code 9.18 

Reviewer:  Laurie Tyler, Development Services Department 

 

3. Rainy Season Restrictions:  No clearing and grading activity may occur during the rainy 

season, which is defined as October 1 through April 30 without written authorization of the 

Development Services Department.  Should approval be granted for work during the rainy 

season, increased erosion and sedimentation measures, representing the best available 

technology must be implemented prior to beginning or resuming site work. 

 

Authority:   Bellevue City Code 23.76.093.A,  

Reviewer:  Savina Uzunow, Clearing and Grading 

 

4. Geotechnical Recommendations:  All recommendations from the geotechnical engineering 

report, prepared by GeoDesign Inc., dated August 10, 2017 shall be incorporated into the project 

and followed as needed. 

 

Authority:  Land Use Code 20.30P.140 

Reviewer:  Laurie Tyler, Development Services Department 

 

5.  Pesticides, Insecticides, and Fertilizers:  The applicant must submit as part of the required 

construction permit, information regarding the use of pesticides, insecticides, and fertilizers in 

accordance with the City of Bellevue’s “Environmental Best Management Practices”. 

 

Authority: Land Use Code 20.25H.220.H 

Reviewer: Laurie Tyler, Development Services Department 
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6.  Land Use Inspection:   Following installation of the restoration planting, the applicant shall 

contact Land Use Staff to inspect the restoration enhancement area.  Staff shall verify the 

quantity and quality of the proposed plants to be installted, and that the restoration area is in a 

healthy and growing condition.  

 

Authority:  Land Use Code 20.30P.140 

Reviewer:  Laurie Tyler, Development Services Department 

 

7.  Restoration for Temporary Disturbance Outside of Allowed Impact Area:  All 
temporary impacts outside of this allowed impact area must be identified on the approved site 
plans and shall only be allowed when no feasible alternative exists.  All areas of temporary 
disturbance shall be photo documented before disturbance occurs and shall be resotred to the 
original condition subject to the approved mitigation, restoration, maintenance and monitoring 
plan.  All restored areas of temporary disturbance are subject to 3 years of maintenance and 
monitoring. 
 
Authority:  Land Use Code 20.25H.220.H 
Reviewer:  Laurie Tyler, Development Services Department 
 
8.  Restoration Plan:  Plans submitted under the clearing and grading and building permits 
for restoration and enhancement shall be consistent with this approval and the restoration 
plans found as attachement 4.  All temporary disturbance is required to be restored. 
 
Authority:  Land Use Code 20.30P.140; 20.25H.220 
Reviewer:  Laurie Tyler, Development Services Department 
 
9.  Maintenance and Monitoring:  The planting area shall be maintained and monitored for 3 
years as expressed in the Vegetation Management Plan, prepared by Altmann Oliver 
Associates included as attachment 2.  Annual monitoring reports are to be submitted to Land 
Use each of the three years.  Photos from selected photo points will be included in the 
monitoring reports to document the planting.  The reports, along with a copy of the planting 
plan, can be sent to Laurie Tyler at ltyler@bellevuewa.gov or to the address below: 
 
Environmental Planning Manager 
Development Services Department 
City of Bellevue 
PO Box 90012 
Bellevue, WA 98009-9012 
 
Authority:  Land Use Code 20.30P.140; 20.25H.220 
Reviewer:  Laurie Tyler, Develoment Services Department 
 
Attachments 
1. Environmental Checklist 
2. Vegetation Management Plan 
3. Project Drawings 
4. Mitigation, Restoration and Enhancement Plan 
5. Geotechnical Report 
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September 15, 2017  
          AOA-4529 
Jennifer Palmer, AIA 
KPG, Inc. 
3131 Elliot Avenue, Suite 400 
Seattle, WA 98121 
 
 
SUBJECT: South Kirkland Park and Ride CKC Connection 

Bellevue, WA (City File 16-136371-LO) 
Steep Slope and Buffer Modification and Mitigation 
Vegetation Management Plan (Revised) 
 

 
Dear Jen: 
 
We have updated our vegetation management plan to incorporate the comments 
presented in the June 22, and September 7, 2017 additional information request 
letters from the City of Bellevue. 
 
1.0 PURPOSE 
The purpose of this report is to assess the impacts and mitigation requirements 
associated with modifications to vegetation on a critical area steep slope and buffer 
as part of the proposed ADA-compliant bridge that will connect the Cross Kirkland 
Corridor trail to the South Kirkland Park and Ride facility.  This report and the 
associated plan set (Drawings L1.1 through L4.1) have been prepared to meet the 
requirements of the City of Bellevue’s Land Use Code for critical area mitigation and 
restoration plans (LUC 20.25H.210). 
 
It is our understanding that GeoDesign, Inc. has prepared a geotechnical report that 
describes how the proposed project is consistent with the City of Bellevue’s Land 
Use Code for steep slopes.  Development within a critical area steep slope and its 
buffer are subject to the applicable performance standards outlined in LUC 
20.25H.055.C.2 and LUC 20.25H.125 (see geotech report for performance 
standards).   
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LUC 20.25H.125.J requires that areas of new permanent disturbance and all areas 
of temporary disturbance shall be mitigated and/or restored pursuant to a mitigation 
and restoration plan.  We have prepared this mitigation and restoration plan due to 
the required vegetation removal and shading on the slope as part of the proposed 
bridge.  
 
 
2.0 EXISTING CONDITIONS  
Several site visits were conducted in the vicinity of the proposed bridge during the 
spring and summer of 2014 and the summer of 2017.  The area between the CKC 
trail and the South Kirkland Park and Ride consists of a west-facing steep slope that 
inclines at approximately 50 to 60 percent.   
 
Vegetation on the slope consisted primarily of a canopy of Douglas fir (Pseudotsuga 
menziesii) and madrone (Arbutus menziesii) trees with a relatively sparse cover of 
understory and groundcover species that included Himalayan blackberry (Rubus 
armeniacus), bracken fern (Pteridium aquilinum), and English ivy (Hedera helix).  No 
wetlands or streams were identified on the site utilizing the methodology outlined in 
the May 2010 Regional Supplement to the Corps of Engineers Wetland Delineation 
Manual:  Western Mountains, Valleys, and Coast Region (Version 2.0). 
 
 
3.0 CRITICAL AREA VEGETATION MODIFICATIONS 
In addition to the required geotechnical performance standards, LUC 20.25H.125.B 
requires that “structures and improvements shall be located to preserve the most 
critical portion of the site and its natural landforms and vegetation.”  The bridge 
project has been designed to minimize impacts to vegetation on the slope and only 
three significant trees will require removal.  Following construction, the proposed 
project will result in the loss of 138 s.f. of vegetated area on the steep slope and 
1,051 s.f. of vegetated area within the slope buffer.   
 
Temporary impacts as part of re-grading include 157 s.f. of steep slope and 549 s.f. 
of steep slope buffer.  All temporarily impacted areas will be fully restored.  In 
addition, the project would also result in 544 s.f. of shading impact to vegetation 
beneath the bridge. 
 
 
4.0 CRITICAL AREA VEGETATON RESTORATION/MITIGATION 
As part of the proposed project, all of the temporarily impacted areas would be 
restored.  Those vegetated areas within the trail easement that are currently 
maintained would be restored with native grasses while any areas containing 
blackberry and other shrubs would be restored with native plantings.   
 
Mitigation for the loss of vegetation on the slope and its buffer will include the 
enhancement of 3,940 s.f. of steep slope and 1,795 s.f. of steep slope buffer.   
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Enhancement will consist of removing the English ivy, Himalayan blackberry, and 
any other invasive species and re-planting with a variety of native shrubs and 
groundcover species.  Re-planting the slope would increase the plant species and 
structural diversity and should increase the area’s habitat value.   
 
Mitigation for the removal of the three significant trees will occur by planting 18 
western red cedar (Thuja plicata) trees.  A 6:1 replacement to loss ratio is provided 
rather than the typical 3:1 replacement to loss ratio since 2-gallon trees will be used 
rather than 2.5-inch caliper trees.  This smaller plant material is necessary due to the 
difficulty of planting large trees on the steep slope. 
 
4.1 Goal, Objectives, and Performance Standards for Restoration/Mitigation 
Areas 
 
The primary goal of the restoration/mitigation plan is to increase the habitat functions 
of the slope and its buffer.  To meet this goal, the following objectives and 
performance standards have been incorporated into the design of the plan: 
 
Objective A: Increase the structural and plant species diversity within the 
restoration/mitigation area. 
Performance Standard:  There will be 100% survival of all planted species 
throughout the planted area at the end of the first year of planting.  For Years 2-5, 
success will be based on an 85% survival rate or similar number of recolonized 
native plants. 
 
Objective B: Limit the amount of invasive and exotic species within the 
restoration/mitigation area. 
Performance Standard: After construction and following every monitoring event for a 
period of five years, exotic and invasive plant species will be maintained at levels 
below 10% total cover in the designated planting areas.  Invasive species include, 
but are not limited to, Himalayan and evergreen blackberry, Japanese knotweed, 
and English ivy. 
 
4.2 Construction Management 
Prior to commencement of any work in the mitigation area, the clearing limits will be 
staked and all existing vegetation to be saved will be clearly marked.  A pre-
construction meeting will be held at the site to review and discuss all aspects of the 
project with the landscape contractor.   
 
A consultant will supervise plan implementation during construction to ensure that 
objectives and specifications of the mitigation plan are met.  Any necessary 
significant modifications to the design that occur as a result of unforeseen site 
conditions will be jointly approved by the City of Bellevue and the consultant prior to 
their implementation.   
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4.3 Monitoring Methodology 
The monitoring program will be conducted for a period of five years, with annual reports 
submitted to the City.  Vegetation monitoring will include general appearance, health, 
mortality, colonization rates, percent cover, percent survival, volunteer plant species, 
and invasive weeds. 
 
Photo-points will be established from which photographs will be taken throughout the 
monitoring period.  These photographs will document general appearance and progress 
in plant community establishment in the mitigation area.  Review of the photos over time 
will provide a visual representation of success of the mitigation plan. 
 
 
4.4 Maintenance Plan 
Maintenance will be conducted on a routine, year round basis.  Additional 
maintenance needs will be identified and addressed following periodic maintenance 
reviews.  Contingency measures and remedial action on the site shall be 
implemented on an as-needed basis at the direction of the consultant or the owner.   
 
 
4.5 Weed Control 
Routine removal and control of non-native and other invasive plants within the 
designated planting areas shall be performed by manual means.  Undesirable and 
weedy exotic plant species shall be maintained at levels below 10% total cover 
within all mitigation areas during the monitoring period.   
 
 
4.6 General Maintenance Items 
Routine maintenance of planted vegetation shall be performed.  Measures include 
resetting plants to proper grades and upright positions.  Tall grasses and other 
competitive weeds shall be weeded at the base of plants to prevent engulfment.  
Weed control should be performed by hand removal.   
 
 
4.7 Contingency Plan  
All dead plants will be replaced with the same species or an approved substitute 
species that meets the goal of the mitigation plan.  Plant material shall meet the 
same specifications as originally-installed material.  Replanting will not occur until 
after reason for failure has been identified (e.g., moisture regime, poor plant stock, 
disease, shade/sun conditions, wildlife damage, etc.).  Replanting shall be 
completed under the direction of the consultant or City of Bellevue. 
 

4.8 As-Built Plan 
Following completion of construction activities, an as-built plan for the mitigation 
area will be provided to the City of Bellevue.  The plan will identify and describe any 
changes in relation to the original approved plan. 
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If you have any questions regarding the proposed vegetation management plan, 
please give me a call.   
 
Sincerely, 
 
ALTMANN OLIVER ASSOCIATES, LLC 
 

 
John Altmann 
Ecologist 
 





RIGHTB NGINEERINGE I NC

 



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON
REGIST E RED

N
OT

GNIHSAWFO

ET
AT

S

ER
NE

PR
FO

ENNALIO
E

S IGS
47649

K
A

RIN
A      P.      FRANADA

5-
04

-2
01

6



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON
REGIST E RED

N
OT

GNIHSAWFO

ET
AT

S

ER
NE

PR
FO

ENNALIO
E

S IGS
47649

K
A

RIN
A      P.      FRANADA

5-
04

-2
01

6



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON
REGIST E RED

N
OT

GNIHSAWFO

ET
AT

S

ER

NE

PR
FO

ENNALIO
E

S IGS
47649

K
A

RIN
A      P.      FRANADA

5-
04

-2
01

6



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON
REGIST E RED

N
OT

GNIHSAWFO

ET
AT

S

ER
NE

PR
FO

ENNALIO
E

S IGS
47649

K
A

RIN
A      P.      FRANADA

5-
04

-2
01

6



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON
REGIST E RED

N
OT

GNIHSAWFO

ET
AT

S

ER
NE

PR
FO

ENNALIO
E

S IGS
47649

K
A

RIN
A      P.      FRANADA

5-
04

-2
01

6



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON
REGIST E RED

N
OT

GNIHSAWFO

ET
AT

S

ER
NE

PR
FO

ENNALIO
E

S IGS
47649

K
A

RIN
A      P.      FRANADA

5-
04

-2
01

6



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON
REGIST E RED

N
OT

GNIHSAWFO

ET
AT

S

ER
NE

PR
FO

ENNALIO
E

S IGS
47649

K
A

RIN
A      P.      FRANADA

5-
04

-2
01

6



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

Interdisciplinary Design

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON



CITY OF KIRKLAND
PARK & RIDE CKC CONNECT

STRUCTURAL
GENERAL NOTES AND ABBBREVIATIONS

DATENO. BY APPR.

DESIGNED BY             

CHECKED BY

ENGINEERING MANAGER

PROJECT MANAGER

PROJECT ENGINEER

REVISIONS

DRAWN BY

DATE

FILENAME 
S1.dwg

SHT                   OFKPG PROJECT No. 

DATE

DATE

DATE

DATE

DATE

Approved By

PERMIT
SUBMITTAL

C
IT

Y
 OF  K IRKLAND

W

A S H I NGT ON

I IKEDA

K FLEMING

A BRIGHT

SEPT 4 2014

SEPT 4 2014

SEPT 4 2014

05/06/2016
55

STRUCTURAL & CIVIL ENGINEERING

1809 7TH AVENUE

SUITE 1100
SEATTLE, WA   98101

(206) 625-3777
FAX: (206) 625-1851

BRIGHT ENGINEERING, INC.

23

S1

1 08/01/16 AB BUILDING DEPARTMENT COMMENTS

AutoCAD SHX Text
T:\138 Series - KPG\138.34 Kirkland Park and Ride_CKC Connection\138.34 - Kirkland Park and Ride_CKC Connection\Drawings\Structural\S1.dwg 4/17/2017 1:45 PM 4/17/2017 1:45 PM4/17/2017 1:45 PM

AutoCAD SHX Text
19813

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
L

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
O

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
T

AutoCAD SHX Text
S

AutoCAD SHX Text
S

AutoCAD SHX Text
R

AutoCAD SHX Text
F

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
S

AutoCAD SHX Text
P

AutoCAD SHX Text
GJC

AutoCAD SHX Text
1991

AutoCAD SHX Text
S

AutoCAD SHX Text
T

AutoCAD SHX Text
A

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
E

AutoCAD SHX Text
A

AutoCAD SHX Text
R

AutoCAD SHX Text
C

AutoCAD SHX Text
R

AutoCAD SHX Text
T

AutoCAD SHX Text
U

AutoCAD SHX Text
T

AutoCAD SHX Text
U

AutoCAD SHX Text
G

AutoCAD SHX Text
I

AutoCAD SHX Text
L

AutoCAD SHX Text
N

AutoCAD SHX Text
Gary J Carter

AutoCAD SHX Text
1991

AutoCAD SHX Text
created by

AutoCAD SHX Text
Por donde hay injusticia, estoy alla.

AutoCAD SHX Text
Por donde hay injusticia, estoy alla.

AutoCAD SHX Text
created by

AutoCAD SHX Text
1991

AutoCAD SHX Text
Gary J Carter

AutoCAD SHX Text
T

AutoCAD SHX Text
N

AutoCAD SHX Text
O

AutoCAD SHX Text
E

AutoCAD SHX Text
H

AutoCAD SHX Text
O

AutoCAD SHX Text
F

AutoCAD SHX Text
W

AutoCAD SHX Text
A

AutoCAD SHX Text
S

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
R

AutoCAD SHX Text
N

AutoCAD SHX Text
G

AutoCAD SHX Text
N

AutoCAD SHX Text
I

AutoCAD SHX Text
E

AutoCAD SHX Text
E
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GENERAL STRUCTURAL NOTES DESIGN CRITERIA APPLICABLE BUILDING NOTES AND CODES INTERNATIONAL BUILDING CODE, IBC 2012 EDITION, EXCEPT WHERE  OTHER CODES ARE MORE RESTRICTIVE. LIVE LOADS PEDESTRIAN BRIDGE ..................................................................	100psf 100psf STAIR .........................................................................................	100psf 100psf SNOW .........................................................................................	25psf 25psf HOIST (ELEVATOR) .....................................................................	5 TON 5 TON WIND LOADS BASIC WIND SPEED ....................................................................	110mph 110mph EXPOSURE ..................................................................................	C C IMPORTANCE FACTOR, Iw ...........................................................	1.0 1.0 SEISMIC LOADS    MAPPED AND DESIGN SPECTRAL ACCELERATIONS:  SHORT PERIODS, S  = ..............................................................	1.278 s = ..............................................................	1.278 1.278 1 SECOND PERIOD, S  = ..........................................................	0.491 1 = ..........................................................	0.491 0.491 SHORT PERIOD, S  ...................................................................	0.852 DS ...................................................................	0.852 0.852 1 SECOND PERIOD, S  .............................................................	0.428 D1 .............................................................	0.428 0.428 IMPORTANCE FACTOR, I  =..........................................................	1.0 e =..........................................................	1.0 1.0 SITE CLASS =..............................................................................	C C OCCUPANCY RISK CATEGORY .....................................................	II II SEISMIC DESIGN CATEGORY..........................................................	D D RESPONSE MODIFICATION COEFFICIENT, R  =  2.5, Ω = 2.0, C  = 2.5  d = 2.5  BASE SHEAR - V  = 90 ; V  = 100  NS = 90 ; V  = 100  K; V  = 100  EW = 100  KSEISMIC FORCE RESISTING SYSTEM (SFRS)	 STEEL ORDINARY CONCENTRICALLY BRACED FRAME ALONG GRID A & B. STEEL ORDINARY CONCENTRICALLY BRACED MOMENT FRAME ALONG GRIDS 2 & 3. FOUNDATION PER GEOTECHNICAL REPORT PREPARED BY GEODESIGN, INC., DATED DECEMBER 8, 2015. DECEMBER 8, 2015. DESIGN SOIL BEARING PRESSURES SPREAD FOOTING ON NATIVE MATERIAL ....................................	6,000psf 6,000psf SPREAD FOOTING ON STRUCTURAL FILL ...................................	3,000psf 3,000psf ALL SLABS ON GRADE AND FOOTINGS SHALL BEAR ON COMPACTED  GRANULAR FILL AS SPECIFIED, MINIMUM THICKNESS 8 INCHES. DEPTH OF FOOTING BELOW FINISHED GRADE - 18 INCHES MINIMUM. DESIGN SOIL LATERAL PRESSURES  YIELDING WALL (ACTIVE PRESSURES) UNDRAINED CONDITION .................................................................	1H pcf 1H pcf PASSIVE PRESSURE	 DRAINED CONDITION .....................................................................	300D pcf 300D pcf COEFFICIENT OF BASE FRICTION .................................................	0.35 0.35 PROVIDE ADEQUATE SUPPORT TO WALLS AGAINST BACKFILL PLACEMENT. MAINTAIN SUPPORTS UNTIL BACKFILL ON BOTH SIDES IS IN PLACE. SHORE ALL EXCAVATIONS AS REQUIRED. CONCRETE ALL DETAILING, FABRICATION AND ERECTION OF REINFORCING BARS, UNLESS OTHERWISE NOTED, SHALL BE IN ACCORDANCE WITH MANUAL OF STANDARD PRACTICE FOR DETAILING REINFORCED CONCRETE STRUCTURES ACI 315, LATEST EDITION.  CONCRETE CONSTRUCTION SHALL CONFORM TO ACI 318 BUILDING CODE, LATEST EDITION. DESIGN STRENGTH CAST-IN-PLACE CONCRETE, UNLESS OTHERWISE NOTED:  CONCRETE CLASS 4000A, f'c = 4000 psi AT 28 DAYS CONCRETE CLASS 4000P, f'c = 4000 psi AT 28 DAYS FOR SOLDIER PILES   = 4000 psi AT 28 DAYS FOR SOLDIER PILES  PER WSDOT STANDARD SPECIFICATIONS CONCRETE CLASS 5000P, f'c = 5000 psi AT 28 DAYS FOR DRILLED SHAFTS   = 5000 psi AT 28 DAYS FOR DRILLED SHAFTS  PER WSDOT STANDARD SPECIFICATIONS REINFORCING STEEL SHALL BE IN ACCORDANCE WITH ASTM A615, GRADE 60.  ANCHOR BOLTS ANCHOR BOLTS SHALL CONFORM TO ASTM A307 GRADE A AND ASTM F1554 GRADE 105 AS NOTED IN THE PLANS.  SET ALL BOLTS BY TEMPLATE. DICA - EXPANSION BOLTS EXPANSION BOLTS SHALL BE STAINLESS STEEL TYPE AISI 304 "KWIK BOLTZ TYPE TZ" BY HILTI  CORP., OR APPROVED EQUAL.  ICBO CERTIFICATION AND SPECIAL INSPECTION IS REQUIRED.   STEEL MATERIAL ALL STRUCTURAL STEEL SHALL CONFORM TO THE FOLLOWING ASTM DESIGNATIONS UNLESS NOTED OTHERWISE ON THE DRAWINGS: WIDE FLANGE SHAPES						ASTM A992 OR ASTM A572, GRADE 50 ASTM A992 OR ASTM A572, GRADE 50 TEES, CHANNELS, ANGLES, PLATES AND BARS			A36, UNLESS OTHERWISE NOTED A36, UNLESS OTHERWISE NOTED HOLLOW STRUCTURAL SECTIONS (HSS) SQUARE AND RECTANGULAR, HSS			ASTM A500, GRADE B, FY = 46 KSI ASTM A500, GRADE B, FY = 46 KSI ROUND, HSS							ASTM A500, GRADE B, FY = 42 KSI ASTM A500, GRADE B, FY = 42 KSI PIPES									ASTM A53, GRADE B, FY = 35 KSI ASTM A53, GRADE B, FY = 35 KSI MINIMUM CONNECTION SHALL BE TWO-BOLTS CONNECTION USING  " DIAMETER HIGH STRENGTH 34" DIAMETER HIGH STRENGTH BOLTS ASTM DESIGNATION A325SC UNLESS NOTED OTHERWISE. ALL  " DIAMETER HIGH STRENGTH 78" DIAMETER HIGH STRENGTH BOLTS SHALL CONFORM TO ASTM A325X AND ALL 1" DIAMETER HIGH STRENGTH BOLTS SHALL CONFORM TO ASTM A490X. ERECTION BOLTS SHALL BE NON-SLIP CRITICAL. ALL HIGH STRENGTH BOLTS SHALL BE INSTALLED, TIGHTENED AND INSPECTED IN ACCORDANCE WITH AISC SPECIFICATIONS FOR STRUCTURAL JOINTS USING ASTM A325 OR A490 BOLTS. THE CRITERIA FOR SLIP-CRITICAL (SC) CONNECTION SHALL APPLY TO ALL CONNECTIONS UNLESS NOTED OTHERWISE. SLIP-CRITICAL CONNECTION SHALL USE LOAD INDICATOR WASHERS OR TENSION CONTROL BOLTS INSTALLED PER MANUFACTURER'S INSTRUCTIONS OR BY TURN-OF-THE-NUT METHOD.. ALL HOLES SHALL BE STANDARD SIZE UNLESS NOTED OTHERWISE.  HEADED SHEAR STUDS SHALL BE "NELSON STUDS" BY TRW, INC., OR APPROVED EQUAL. MACHINE BOLTS SHALL BE ASTM A307 AND SHALL BE PROVIDED WITH LOCK NUT WASHERS UNDER NUTS OR SELF LOCKING NUTS. WELDING ALL WELDING SHALL CONFORM TO AWS D1.1 WELDING CODE.  MINIMUM SIZE WELDS  " 316" CONTINUOUS FILLET.  WELDING ELECTRODES SHALL BE 70XX SERIES CONFORMING TO ANSI/AWS D1.1 TABLE 3.1 AND ELECTRODE SPECIFICATION AWS A5. WELDING SHALL BE CONDUCTED BY WABO CERTIFIED WELDER. THE WELDING AT THE SEISMIC FORCE RESISTING SYSTEMS (SFRS) SHALL BE MADE WITH FILLER METAL PRODUCING WELDS WITH A MINIMUM CHARPY V-NOTCH TOUGHNESS OF 20 FT-LBF AT MINUS 20 DEGREES-F. FILLERS IN NON-SRFS CONNECTIONS SHALL HAVE A MINIMUM CHARPY V-NOTCH TOUGHNESS OF 20 FT-LBF AT MINUS 40 DEGREES-F. PAINTING STRUCTURAL STEEL SHALL BE PAINTED IN CONFORMANCE WITH SPECIFICATIONS. STEEL DECKING STEEL DECK SHALL BE OF DEPTH AND GAGE SHOWN ON THE STRUCTURAL DRAWINGS.  THE AMERICAN IRON AND STEEL INSTITUTE "SPECIFICATIONS FOR THE DESIGN OF LIGHT GAGE STEEL STRUCTURAL MEMBERS" SHALL GOVERN THE DESIGN OF ALL DECK UNITS.  STEEL DECK AND ALL OF ITS FLASHINGS SHALL CONFORM TO ASTM A446, GRADE A OR HIGHER.  GALVANIZING SHALL BE IN ACCORDANCE WITH ASTM A525.  MINIMUM END SEAT - 2 INCHES.  FASTEN DECK UNITS TO STEEL AT TRANSVERSE, END AND SIDE SUPPORTS WITH THREE 3/4" DIAMETER SPOT WELDS PER 2'-0" OF WIDTH.  FASTEN SIDE LAPS OF ADJACENT UNITS WITH 1-1/2" SEAM WELDS AT 2'-0" ON CENTER.  WELDING TO DEVELOP REQUIRED CAPACITIES.  PROVIDE ADDITIONAL STEEL REINFORCEMENT AND CLOSURE PIECES AS REQUIRED FOR STRENGTH, CONTINUITY OF DECKING AND SUPPORT OF OTHER WORK. MINIMUM DECK PROPERTIES ROOF STEEL DECK   I = 0.377 IN /FT 4/FT +S = 0.411 IN /FT 3/FT -S = 0.417 IN /FT IN /FT 3/FT  Q = 1000.0 LB/FT COMPOSITE STEEL DECK   I = 0.555 IN /FT IN /FT 4/FT +S = 0.510 IN /FT IN /FT 3/FT -S = 0.511 IN /FT IN /FT 3/FT MISCELLANEOUS COORDINATE AND VERIFY ALL DIMENSIONS WITH CIVIL DRAWINGS AND VERIFY ALL DIMENSIONS AND CONDITIONS AT THE PROJECT SITE PRIOR TO STARTING WORK AND NOTIFY THE ENGINEER IMMEDIATELY OF ANY DISCREPANCIES. SUBMIT ALL REQUIRED SHOP DRAWINGS AND RECEIVE THEIR SATISFACTORY REVIEW FROM THE ENGINEER, PRIOR TO FABRICATION. DEFERRED SUBMITTALS INCLUDE PRE-ENGINEERED STEEL BRIDGE INCLUDING ANCHOR BOLTS METAL STAIR CONCRETE MIX DESIGN CURTAIN WALL SYSTEM CALCULATIONS AND DRAWINGS FOR THE DESIGN AND FABRICATION OF ITEMS THAT ARE DESIGNED BY OTHERS SHALL BE PREPARED BY A WASHINGTON STATE REGISTERED PROFESSIONAL ENGINEER. SUBMIT CALCULATIONS AND SHOP DRAWINGS TO THE ENGINEER AND BUILDING OFFICIAL FOR SATISFACTORY REVIEW PRIOR TO FABRICATION.
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1.	STRUCTURAL SPECIAL INSPECTIONS AND TESTING SHALL CONFORM TO CHAPTER 17 OF THE INTERNATIONAL BUILDING CODE (IBC). REFER TO TABLES 1 AND 2 FOR SPECIAL STRUCTURAL SPECIAL INSPECTIONS AND TESTING SHALL CONFORM TO CHAPTER 17 OF THE INTERNATIONAL BUILDING CODE (IBC). REFER TO TABLES 1 AND 2 FOR SPECIAL INSPECTION AND TABLES 3 AND 4 FOR TESTING REQUIREMENTS. 2.	REFERENCE CODES AND STANDARDS ARE AS FOLLOWS: REFERENCE CODES AND STANDARDS ARE AS FOLLOWS: IBC	-  2012 -  2012 ACI	-  318-11 -  318-11 AWS	-  CURRENT EDITION -  CURRENT EDITION ASTM	-  CURRENT EDITION -  CURRENT EDITION AISC	-  360-10 -  360-10        -  341-10 RCSC	-  2009 -  2009 TMS	-  402-11, 602-11 -  402-11, 602-11 3.	SPECIAL INSPECTIONS AND ASSOCIATED TESTING SHALL BE PERFORMED BY AN APPROVED ACCREDITED INDEPENDENT AGENCY MEETING THE REQUIREMENTS OF ASTM E329 SPECIAL INSPECTIONS AND ASSOCIATED TESTING SHALL BE PERFORMED BY AN APPROVED ACCREDITED INDEPENDENT AGENCY MEETING THE REQUIREMENTS OF ASTM E329 (MATERIALS), ASTM D3740 (SOILS), ASTM C1077 (CONCRETE), ASTM A880 (STEEL), AND ASTM E543 (NON-DESTRUCTIVE).  THE INSPECTION AND TESTING AGENCY SHALL FURNISH TO THE STRUCTURAL ENGINEER A COPY OF THEIR SCOPE OF ACCREDITATION.  SPECIAL INSPECTORS SHALL BE CERTIFIED BY THE BUILDING OFFICIAL.  WELDING INSPECTORS SHALL BE QUALIFIED PER SECTION 6.1.4.1.1 OF AWS D1.1 AND WABO.   4.	THE SPECIAL INSPECTOR SHALL OBSERVE THE INDICATED WORK FOR COMPLIANCE WITH THE APPROVED CONSTRUCTION DOCUMENTS.  ALL DISCREPANCIES SHALL BE BROUGHT TO THE SPECIAL INSPECTOR SHALL OBSERVE THE INDICATED WORK FOR COMPLIANCE WITH THE APPROVED CONSTRUCTION DOCUMENTS.  ALL DISCREPANCIES SHALL BE BROUGHT TO THE ATTENTION OF THE CONTRACTOR FOR CORRECTION AND NOTED IN THE INSPECTION REPORTS. ISSUES REQUIRING IMMEDIATE CORRECTIVE ACTIONS OR ENGINEERING INPUT ARE TO BE BROUGHT TO THE ENGINEER'S ATTENTION IMMEDIATELY UPON DISCOVERY. 5.	THE SPECIAL INSPECTOR SHALL FURNISH INSPECTION REPORTS FOR EACH INSPECTION TO THE BUILDING OFFICIAL, STRUCTURAL ENGINEER, CONTRACTOR, AND OWNER.  THE SPECIAL THE SPECIAL INSPECTOR SHALL FURNISH INSPECTION REPORTS FOR EACH INSPECTION TO THE BUILDING OFFICIAL, STRUCTURAL ENGINEER, CONTRACTOR, AND OWNER.  THE SPECIAL INSPECTION AGENCY SHALL SUBMIT A FINAL REPORT STATING THAT THE WORK REQUIRING SPECIAL INSPECTION WAS INSPECTED AND IS IN CONFORMANCE WITH THE APPROVED CONSTRUCTION DOCUMENTS AND THAT ALL DISCREPANCIES NOTED IN THE INSPECTION REPORTS HAVE BEEN CORRECTED. 6.	CONTINUOUS SPECIAL INSPECTION: SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS PRESENT WHEN AND WHERE THE WORK TO BE INSPECTED IS BEING PERFORMED. CONTINUOUS SPECIAL INSPECTION: SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS PRESENT WHEN AND WHERE THE WORK TO BE INSPECTED IS BEING PERFORMED. PERIODIC SPECIAL INSPECTION: SPECIAL INSPECTION BY THE SPECIAL INSPECTOR WHO IS INTERMITTENTLY PRESENT WHERE THE WORK TO BE INSPECTED HAS BEEN OR IS BEING PERFORMED. 7.	WHERE PERIODIC INSPECTION IS ALLOWED IN ACCORDANCE WITH THE ANCHOR ICC EVALUATION REPORT, INSPECTIONS SHALL BE AS FOLLOWS: WHERE PERIODIC INSPECTION IS ALLOWED IN ACCORDANCE WITH THE ANCHOR ICC EVALUATION REPORT, INSPECTIONS SHALL BE AS FOLLOWS: FOR ALL ANCHORS, PRIOR TO CONCEALMENT, VERIFY: ANCHOR TYPE, ANCHOR DIMENSIONS, ANCHOR SPACING AND EDGE DISTANCE. FOR EACH ANCHOR TYPE AND SIZE, INSPECTOR SHALL BE ONSITE TO CONTINUOUSLY INSPECT A MINIMUM OF THE FIRST 10 ANCHORS INSTALLED BY EACH INSTALLER FOR  CONFORMANCE WITH ICC EVALUATION REPORT. PROVIDED ALL ANCHORS ARE INSTALLED CORRECTLY PER MANUFACTURER'S  INSTRUCTIONS, PROVIDE PERIODIC INSPECTION ON A MINIMUM OF 10% OF THE NEXT 1000 ANCHORS BY EACH INSTALLER AND A MINIMUM OF 5% OF THE REMAINING ANCHORS BY EACH INSTALLER  INSPECTIONS SHALL OCCUR A MINIMUM OF ONCE PER WEEK AT A RANDOM TIME WHILE ANCHOR INSTALLATION IS ONGOING. ANY NON-COMPLIANCE ISSUES SHALL RESET THE INSPECTION REQUIREMENTS TO TEN (10) CONTINUOUS INSPECTIONS. NON-COMPLIANT ANCHORS SHALL BE BROUGHT TO THE ATTENTION OF THE ENGINEER OF RECORD FOR REVIEW AND SHALL BE BROUGHT INTO COMPLIANCE BY EITHER TESTING OR RE-INSTALLATION. INSPECTION REPORTS SHALL IDENTIFY NAMES OF INSTALLERS. SPECIAL INSPECTOR SHALL PROVIDE DOCUMENTATION AT THE END OF ANCHOR INSTALLATIONS STATING THAT THE MINIMUM NUMBER OF ANCHORS WERE INSPECTED. 8.	OBSERVE: OBSERVE THESE ITEMS ON A RANDOM BASIS. OPERATIONS NEED NOT BE DELAYED PENDING THESE INSPECTIONS. OBSERVE: OBSERVE THESE ITEMS ON A RANDOM BASIS. OPERATIONS NEED NOT BE DELAYED PENDING THESE INSPECTIONS. PERFORM: PERFORM THESE TASKS FOR EACH ELEMENT.
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AutoCAD SHX Text
GENERAL SITE CONDITIONS Contractor shall give AOA a minimum of ten (10) days notice prior to entention to proceed with construction. No construction work shall commence until there is a meeting between the client, AOA, General, Clearing, and/or Earthwork Contractors, and participating Contractor. The approved plans and specifications shall be reviewed to allow parties involved to understand the intent and the specific details related to the construction documents, specifications, and site constraints. Locations of existing utilities have been established by field survey or obtained from available records and should be considered approximate only and not necessarily complete. It is the sole responsibility of the Contractor to: (1) independently verify the accuracy of utility locations and (2) discover and avoid any utilities within the mitigation area(s) not shown, which may be affected by implementation of this plan. Such area(s) are to be clearly marked in the field. AOA shall resolve any conflicts with the approved plan prior to start of construction. A copy of the approved plans must be on site whenever construction is in progress and shall remain on site until project completion. Construction must be performed in accordance with city of Bellevue standards, codes, permit conditions, and other applicable ordinances and policies. The applicant is responsible for obtaining any other related or required permits prior to the start of construction. A qualified wetland consultant shall be on site, as necessary, to monitor construction and approve minor revisions to the plan.

AutoCAD SHX Text
SURVEY/STAKE/FLAG LIMITS OF CLEARING Prior to any construction, a licensed surveyor shall survey, stake, and flag the clearing limit and buffer boundaries. Clearing limits are depicted on Drawing L1.1.  AOA shall review and approve flagging prior to any vegetation removal. Contractor shall be responsible for avoiding disturbance to any significant trees and native shrubs located outside the clearing area. No removal of any native vegetation shall occur without prior approval by AOA. Contractor shall exercise care to protect from injury to trunk, roots, or branches, of any trees or shrubs that are to remain. Any living woody plant that is damaged during construction shall be treated within 24-hours of occurrence.  AOA shall be notified immediately of incident.  Wound shaping treatment shall be done.  Wound shaping includes, but is not limited to: evenly cutting broken branches, exposed roots and damaged tree bark immediately after damage occurs.  Injured plants shall be thoroughly watered and additional measures shall be taken, as appropriate, to aid in plant survival.

AutoCAD SHX Text
EROSION CONTROL MEASURES Contractor shall implement erosion control measure per the approved civil plan set, prior to any construction activity. Contractor shall maintain erosion control facilities until completion of construction. AOA to verify locations of erosion control measures prior to site clearing.   Site areas exposed during clearing and construction must be covered with wood chip mulch (maximum depth of straw to be 3"), erosion control netting, plastic sheeting, or permanent erosion control within 48 hours of disturbance on slopes steeper than 33 percent (3:1). Contractor shall maintain erosion control measures during implementation of the mitigation plan. These measures shall remain in place until authorization is given by AOA for removal or location adjustment. It is the responsibility of the Contractor to remove all erosion control measures adjacent to sensitive areas when authorized by AOA. As construction progresses and seasonal conditions dictate, erosion control facilities shall be maintained and/or altered as required by AOA to ensure continued erosion/sedimentation control. Where possible, natural ground cover vegetation shall be maintained for silt control. Contractor shall ensure that adjacent roads are maintained and clear of soil and/or other debris at all times during construction. Contractor shall comply with City Of Bellevue codes regarding street maintenance/cleaning during construction.

AutoCAD SHX Text
SITE LOGGING During site logging, any non-marketable debris (small trees, branches, etc.) not being exported for sale shall be ground up into 1-4" wood chips for later use as mulch around planted trees and shrubs. Contractor shall determine stockpile location for ground up wood chips. 

AutoCAD SHX Text
CLEAR AND GRUB Contractor shall clear and grub areas of invasive plants from within the mitigation area taking care to preserve all existing native vegetation to remain.  Within the mitigation areas, Contractor shall remove blackberry and other invasive species by hand, with minimal disturbance to the existing vegetation.  Cleared and grubbed vegetation shall be exported from the site.  Particular care must be given to ensure complete removal of tops and roots of any invasive/exotic plant species.  Invasive/exotic plant species to be removed and treated in the mitigation area are:  Scot's broom, English ivy, Himalayan and evergreen blackberry, reed canarygrass, purple loosestrife, hedge bindweed (morning glory), Japanese knotweed, thistle, English holly and creeping nightshade. AOA to designate any additional plant species to be removed/treated prior to construction.

AutoCAD SHX Text
PART 1 - GENERAL SITE CONDITIONS

AutoCAD SHX Text
PLACE IMPORTED TOPSOIL Upon completion of clearing and grubbing of non-native vegetation, DeJung's Fertil-Mulch, shall be placed within the mitigation area to pre-clearing grades.  AOA shall review mulch placement prior to installation of plant material. Upon installation of topsoil, cover all exposed steep slopes with 1/2" jute matting - install per manufacturer - prior to planting and mulching.

AutoCAD SHX Text
PART 2 - PLANTING

AutoCAD SHX Text
GENERAL CONDITIONS Contractor shall verify that plant installation conditions are suitable within the mitigation area.  Any unsatisfactory conditions shall be corrected prior to start of work.  When conditions detrimental to plant growth are encountered, such as rubble fill, adverse drainage conditions, significant vegetation, or obstructions, Contractor shall notify AOA prior to planting.  Beginning of work constitutes acceptance of conditions as satisfactory. Plants installed in undisturbed areas shall be integrated with existing native vegetation, and planted in a random, naturalistic pattern.

AutoCAD SHX Text
CONTRACTOR TO VERIFY PLANT SCHEDULE WITH PLAN Contractor is responsible to verify plant locations and quantities of plants on the Plant Schedule with those represented on the plan. Actual plant quantities shown on plans are to prevail over quantities shown on the Plant Schedule in the event of a discrepancy.

AutoCAD SHX Text
LOCATE/STAKE/VERIFY PLANTING AREAS Contractor shall field locate, stake, and verify planting areas and configurations prior to planting.  AOA shall review and approve locations prior to planting.

AutoCAD SHX Text
APPROVE PLANTING LOCATIONS AND SPACING Planting locations shown on planting plans are approximate, based on anticipated site conditions.  Actual planting locations may vary from those shown due to final site conditions and locations of existing vegetation.  Nevertheless, any variations from the planting plan will require prior approval by AOA. Plant spacing for species listed is to be random (naturalistic), and not in a regular grid pattern.  On-center spacing called out on plant list indicates an average spacing dimension.  For example, when the plan calls for 36" O.C., spacing shall vary from 30"-42" O.C., with an average spacing of 36 inches. AOA shall review planting locations and spacing prior to plant installation.

AutoCAD SHX Text
SOIL STABILIZATION If there is a delay in construction for any reason, Contractor, unless otherwise stated in writing, shall be responsible for maintenance of erosion control measures, drainage and temporary drip irrigation during construction delay period.

AutoCAD SHX Text
WARRANTY                                                             Contractor shall ensure that construction related activities do not damage off-site features or adjacent vegetation.  AOA shall be notified immediately if accidental damage occurs. Contractor shall ensure that adjacent roads are maintained and clear of soil and/or other debris at all times during construction.  Contractor shall comply with the City Of Bellevue codes regarding street maintenance/cleaning during construction. Any changes or modifications to this plan must receive prior approval from AOA.

AutoCAD SHX Text
PART 3 - PLANT MATERIAL STANDARDS

AutoCAD SHX Text
PLANT MATERIALS AOA shall examine plant material prior to planting.  Any material not meeting the required specifications shall be immediately removed from the site and replaced with like material that meets the required standards.  Plant material shall meet the requirements of State and Federal laws with respect to plant disease and infestations.  Inspection certificates, required by law, shall accompany each and every shipment and shall be submitted to AOA upon Contractor's receipt of plant material. Plant materials shall be locally grown (western WA, western OR, or western BC), healthy, bushy, in vigorous growing condition, and be guaranteed true to size, name, and variety.  If replacement of plant material is necessary due to construction damage or plant failure within one year of installation, the sizes, species, and quantities shall be equal to specified plants, as indicated on the plans. Plants shall be nursery grown, well-rooted, of normal growth and habit, and free from disease or infestation.  AOA reserves the right to require replacement or substitution of any plants deemed unsuitable. Shrubs shall have a minimum of three stems and shall be a minimum height of 18 inches.  Trees shall be 2 gallon. Contractor shall submit documentation that specified plant materials have been ordered and secured.  A list of supplier names, addresses, phone numbers and the storage/growing location of the materials shall be submitted to AOA within 30 days of contract award.

AutoCAD SHX Text
SUBSTITUTIONS Substitutions of specified plant species, size, or condition will be allowed only if prior written approval is obtained by AOA and regulatory agencies prior to ordering material.

AutoCAD SHX Text
VERIFY NURSERY STOCK CONDITION AOA shall inspect plant material at the job site, including previously tagged trees, for compliance with required standards for plant size and quality prior to planting.  This includes, but is not limited to, size and condition of rootballs and rootsystems, presence of insects, latent injuries and defects.  Trees must be untied and separated for inspections.  AOA reserves the right to refuse any/all plant material any time prior to final acceptance if it is determined that such material does not meet the specifications as described herein.  Rejected material shall be immediately removed from project site.

AutoCAD SHX Text
VERIFY STORAGE SITE AND METHOD Plants shall be stored in a manner necessary to support their horticultural requirements.  Plant material stored on-site shall be protected from weather damage, construction activity and the public.  Balled and burlapped material which cannot be installed immediately shall be "heeled-in" to prevent desiccation prior to planting.  Rootballs shall be protected by covering with moist soil, wood chip mulch and watered as necessary. Plant specimens shall be kept moist and shaded until the actual time of plant installation.  Immediately after planting, soils in the planting area shall be saturated to prevent capillary stress.

AutoCAD SHX Text
PART 4 - PLANT INSTALLATION

AutoCAD SHX Text
SOIL PREPARATION/AMENDMENTS Prior to installation of plantings, all construction debris and any other non-native material shall be removed from the mitigation area.  Trees and shrubs shall be pit planted as shown in details on Drawings L3.1.  A soil moisture retention agent (polymer) shall be included in planting backfill per manufacturer's specification (see General Planting Installation Notes on Drawing L3.1). Planting pits shall be backfilled with a 30/70 mixture of imported, weed-free topsoil and the native soil from the planting pit.

AutoCAD SHX Text
MULCH A 3" layer of wood chip mulch from ground on-site slash or imported large course bark mulch or hog-fuel shall be placed continuously throughout planting bed.  Jute matting in all planting areas,  1/2" jute matting shall be placed prior to installation of plantings.  Plantings shall be cut into jute and mulch shall be placed over the top of the jute matting.  Jute shall be natural fiber, installed per manufacturer's specification.   

AutoCAD SHX Text
PART 5 - IRRIGATION AND CLEAN UP

AutoCAD SHX Text
TEMPORARY IRRIGATION SYSTEM Contractor shall design build an above ground temporary drip irrigation system capable of providing 1/2" of flow to each newly installed plant.

AutoCAD SHX Text
Client shall provide water and electricity for the system.  Irrigation is required within the mitigation area for at least three growing seasons following planting to ensure adequate establishment of plant material. The Maintenance Contractor shall be responsible to activate, winterize, maintain, and to continually verify adequate operation of the temporary drip irrigation system.  System function (including electronic valve and controller function) shall be inspected for operation and full coverage of all planted areas during each maintenance visit.  The system shall be repaired immediately if found to be damaged or malfunctioning. The system shall be activated by June 15 and winterized by October 15.  If hot dry weather occurs either before or after these dates, the irrigation system shall be activated earlier in the season or remain active later into the fall.  During the first year after installation, the irrigation system shall be programmed to provide  " of water every 12" of water every three days.  Irrigation rates may be increased as necessary during prolonged periods of hot, dry weather to prevent plant mortality.  During the second year after installation, irrigation shall be programmed to provide  " of water once a week.  However, if more than 10% of 12" of water once a week.  However, if more than 10% of plant replacement occurs, watering rates will be maintained at a rate of 12" of water every three days for the duration of the monitoring period. A chart describing the location of all installed or open zones and corresponding controller numbers shall be placed inside the controller and given to the Owner's representative. The irrigation bid shall include a one-year warranty against defects in materials and workmanship from the date of final project acceptance. The warranty shall include system activation and winterization for the first year and immediate repair of the system if it is observed to be malfunctioning.

AutoCAD SHX Text
RESTORE EXISTING NATURAL OR LANDSCAPED AREAS Existing natural or landscaped areas that are damaged during construction shall be restored to their original condition, unless improvements or modifications are specified for those areas.

AutoCAD SHX Text
CLEAN-UP Contractor shall be responsible for the removal of construction materials and debris on the site following installation of plant materials.

AutoCAD SHX Text
PART 6 - FINAL ACCEPTANCE

AutoCAD SHX Text
PLANT WARRANTY Contractor's warranty shall include replacement of plants (same size and species shown on the drawings) that prove either to be mislocated or unsuitable as to plant material standards.  Except for loss due to excessively severe climatological conditions (substantiated by 10-year recorded weather charts), installed plant materials are required to be guaranteed for one year against defects and unsatisfactory growth, except for cases of neglect by Owner or abuse/damage by others.  Plants replaced shall be reinitiated under plant guarantee conditions. Any changes or modifications to this plan must receive prior approval from AOA.

AutoCAD SHX Text
FINAL ACCEPTANCE Upon completion of planting, the Contractor shall provide AOA with a set of clearly marked prints designating the actual locations of plantings within the mitigation area.  Contractor shall keep a complete set of prints at the job site during construction for the purpose of "red-lining" changes or modifications to the approved plans and shall update said information on a daily basis. AOA shall approve planting locations.  If items are to be corrected, a punch list shall be prepared by AOA and submitted to the Contractor for completion.  After punch list items have been completed, AOA shall review the project for final acceptance of plan implementation. The date of final acceptance shall constitute the beginning of the one-year plant guarantee period.

AutoCAD SHX Text
MAINTENANCE Contractor shall review landscape maintenance recommendations with a qualified wetland biologist from AOA who is familiar with the stated goals and objectives of the mitigation plan. Contractor shall maintain trees and shrubs, as needed, for a period of one year from final acceptance, to maintain healthy growth and habitat diversity, including a) tighten and repair tree stakes, b) reset plants to proper grades and upright positions, and c) correct drainage problems as required. Contractor shall be responsible for watering plants immediately upon installation, and again over the entire planting area upon completion of landscape installation.  Irrigation is required within the wetland mitigation area(s) for at least three growing seasons following planting to ensure adequate plant establishment. Contractor shall remove tree stakes and guy wires two years after installation unless receiving written permission from AOA to remove stakes and guy wires one year after installation. Contractor shall correct erosion and drainage problems as required. Contractor shall remove silt fencing upon receiving written permission to do so by AOA, usually one year after the Agencies have approved the mitigation construction.  Restore the area by hand seeding with seed mix consistent with that used on adjacent planted areas. Contractor shall remove irrigation system 3-years after planting. Upon completion of the one year maintenance, an inspection by AOA shall be conducted to confirm that the mitigation area was properly maintained.  If items are to be corrected, a punch list shall be prepared by and submitted to the Contractor for correction.  Upon correction of the punch list items, the project shall be reviewed by AOA for final closeout of plan implementation.
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1.0 INTRODUCTION 
 
This report presents the results of GeoDesign’s geotechnical investigation to support design and 
construction of an ADA-compliant multi-modal connection between King County’s South Kirkland 
public parking garage and the CKC trail in Kirkland, Washington.  The location of the site relative 
to surrounding physical features is shown on Figure 1.  Acronyms and abbreviations used herein 
are defined at the end of this document. 
 
The South Kirkland parking garage is located northwest of the intersection of 108th Avenue NE 
and NE 38th Place, and the Bellevue-Kirkland city boundaries extend through the garage and 
surrounding property.  North of the garage a steep slope extends up to the CKC trail that follows 
the relatively level former railroad right-of-way.  The ground surface adjacent to the northwest 
corner of the garage is approximately 60 feet lower in elevation than the CKC trail.  The site is 
located adjacent to the northwest corner of the parking garage and includes the steep slope area 
that extends up to the CKC.  The site is within the City of Bellevue.  
 
We understand that the project will consist of a tower adjacent to, but not connected to, the 
parking garage and a sloped ADA-compliant bridge that extends from the tower to the CKC 
right-of-way.  The south end of the bridge will be supported by the tower structure and the north 
end will be supported on a foundation constructed at the top of the slope.   
 
Constraints on locating the bridge foundation at the top of the slope are an existing fiber optic 
line and the King County Eastside CSO that is located between the trail and the top of the slope.  
The slope meets the definition for and is classified by the City of Bellevue as a “Steep Slope 
Geologic Hazard Area.” 
 
2.0 PURPOSE AND SCOPE OF WORK 
 
The purpose of this study was to gather and review available subsurface information, conduct 
field explorations to evaluate subsurface conditions at the site, and to provide geotechnical 
conclusions and engineering recommendations for the proposed pedestrian bridge.  Our scope 
of work included conducting a site reconnaissance, drilling and sampling a single deep boring, 
performing laboratory testing, and completing engineering analyses to develop the geotechnical 
conclusions and recommendations presented in this report.  Specifically, we performed the 
following: 
 
 Collected and reviewed readily available geotechnical and geologic data for the project area.  
 Coordinated and managed the field investigation, including public utility locates and 

scheduling contractors and GeoDesign staff. 
 Completed one boring to a depth of 61.0 feet BGS to evaluate the soil at the site. 
 Performed engineering analysis and evaluated data derived from the subsurface 

investigation.  
 
GeoDesign’s scope of work did not include environmental assessments or evaluations regarding 
the presence or absence of wetlands or hazardous substances in the soil.   
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3.0 REVIEW OF EXISTING INFORMATION  
 
We reviewed the following documents that provided additional geotechnical-related information 
on the site and existing structures:  
 
 Geotechnical Report:  Earth Solutions Northwest, LLC, Geotechnical Engineering Study; South 

Kirkland P&R; Transit Oriented Development; Kirkland, Washington, dated January 23, 2012  
 Construction Drawings, As-Builts, dated September 13, 2013, Structural and Civil Sheets 
 
Pertinent information from the geotechnical report is summarized as follows: 
 
 Subsurface conditions within the garage area generally consist of dense, silty sand with trace 

gravel and occasional sand lenses.  Saturated soil and groundwater seepage was noted in 
sand lenses at a depth of approximately 12 feet BGS (elevation 106 feet in boring B-3) and 
was under approximately 4 to 8 feet of hydraulic head.   

 Groundwater was indicated to be expected in site excavations.    
 Recommendations addressing foundation support recommended supporting foundation on 

undisturbed, glacially consolidated material and should be designed using an allowable 
bearing pressure of 8,000 psf.   

 
Pertinent geotechnical-related information from the construction plans is summarized as follows: 
 
 The parking garage is supported on shallow foundations designed with an allowable bearing 

pressure of 8,000 psf.   
 The foundation at the northwest corner is 4.5 feet square, 20 inches thick, and the bottom of 

footing is 32 inches below the top of the floor slab (Construction Drawing Sheet S2.00).   
 The lower portion of the north wall of the garage is a retaining wall. 
 Storm drain utilities are routed through the proposed tower location at the northwest corner 

of the garage.  Excavation to depths of approximately 4 feet below the existing grade was 
required to install the storm utilities (Construction Drawing Sheet 1, 
SvASBUILTpygn00000019.dwg, dated January 28, 2014.   

 
4.0 SITE CONDITIONS 
 
4.1 GENERAL 
The South Kirkland public parking garage is located northwest of the intersection of 108th Avenue 
NE and NE 38th Place in Kirkland, Washington.  The site includes the area adjacent to the 
northwest corner of the parking garage and extends northwards up a steep slope to the CKC 
right-of-way.  Surficial conditions were determined from observations during multiple visits to the 
site, and subsurface conditions were evaluated by completing one boring exploration.   
 
4.2 SURFACE CONDITIONS 
The site includes the developed parking garage and associated surface parking area, the 
undeveloped steep slope area, and the relatively level CKC trail right-of-way.  The site area 
adjacent to the garage includes hardscape areas composed of PCC sidewalk and asphalt 
pavement.  A rockery, approximately 6 feet in height, extends from the northwest corner of the 
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garage along the toe of the slope through the project area.  The slope above the rockery is 
moderately vegetated with trees and brush that thins towards the top of the slope.  At the top of 
the slope the ground surface has been graded so that it slopes back towards a shallow drainage 
swale that parallels a gravel-surface road along the west side of the CKC trail.  East of the service 
road the ground surface generally slopes up approximately 4 to 5 feet to the CKC trail, which has 
recently been surfaced with crushed rock.     
 
Based on utility locate markings, the King County Eastside CSO is located along the west side of 
the surface road.  According to the utility locator, the crown of the pipe is at a depth of 
approximately 8 feet below the service road.    
 
The CKC trail is approximately 50 feet higher in elevation than the ground floor of the parking 
garage.   
   
4.2.1 Steep Slope Geologic Hazard Areas 
The City of Bellevue online GIS database indicates the slope between the parking garage and the 
CKC trail is a steep slope environmental critical area.  A “Steep Slope Geologic Hazard Area” is 
defined as slopes of 40 percent or more that have a rise of at least 10 feet and exceed  
1,000 square feet in area.  Based on our review of the topographic maps and site 
reconnaissance, we confirmed that the area is of sufficient size and exceeds the vertical elevation 
criteria to be classified as a “Steep Slope Geologic Hazard Area.” 
 
We evaluated geological characteristics of the site by reviewing published geological maps and 
geotechnical engineering reports and conducting a reconnaissance of the site that included a soil 
boring at the top of the slope.  The geological map, previous borings, and our subsurface 
exploration confirm that the area and the slope is composed of dense, glacial outwash material 
consisting of interbedded lenses to layers of silty sand with gravel to sandy gravel with varying 
silt content. 
 
Geologic maps do not indicate any landslides in the immediate area and ground morphology in 
LiDAR imagery of the site does not contain features indicative of landslides.  Evidence of slope 
instability was not observed on the undeveloped steep slope area between the parking garage 
and the CKC right-of-way.  The slope inclination is generally in between 50 and 60 percent and 
approximately 40 to 50 feet in height.  The surface of the slope is fairly regular, indicating that it 
has likely been modified by past grading activities. 
 
The steep slope extends to the west and east of the project area, and the site reconnaissance did 
not identify any evidence or indications of slope instability in the adjacent areas. 
 
A review of aerial imagery of the area indicates the slope was possibly re-graded for construction 
of the railroad line sometime after 1936.  The consistent grade and regular topography of the 
slope also supports the conclusion of past re-grading activities, and as such the slope should be 
considered an engineered slope.     
 
We did not observe indications of slope instability on or adjacent to the project area.    
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4.3 SUBSURFACE CONDITIONS 
We reviewed the geotechnical report for the existing park and ride and completed one soil boring 
at the top of the slope to develop an understanding of the subsurface conditions near the 
proposed tower structure, at the base of the slope, and at the top of the slope where the 
proposed bridge will be supported.   
 
Subsurface conditions were explored near the proposed location of the north side of the walkway 
by drilling one boring (B-1) to a depth of 61.0 feet BGS.  The exploration location is shown on 
Figure 2.  Descriptions of the field exploration and the exploration log are included in  
Appendix A.    
 
Borings B-2 and B-3 were completed by Earth Solutions Northwest for the parking garage 
geotechnical investigation.  The site plan showing these boring locations and the exploration 
logs are presented in Appendix B.  Subsurface conditions encountered within the borings were 
similar and consist of silty sand to sand with silt that is typically medium dense near the ground 
surface and increases to dense to very dense with increasing depth.     
 
Subsurface conditions encountered in boring B-1 drilled at the top of the slope consist of a layer 
of medium dense, silty sand with gravel overlying very dense, silty sand with gravel and very 
dense sand (Glacial Outwash).  The medium dense soil extends to a depth of approximately  
4.5 feet BGS.   
 
Glacial outwash was encountered throughout the depth of the boring.  The glacial outwash 
consists of interbedded layers of silty sand with gravel and cobbles and sand with trace silt and 
gravel.  The outwash is very dense based on SPT blow counts.  
 
4.4 GROUNDWATER 
The previous borings (B-2 and B-3) completed for the park and ride encountered perched water 
and groundwater.  Groundwater encountered at depths of 34 feet BGS in B-2 and 20 feet BGS in 
B-3 was reported to be under excess hydrostatic pressure, meaning that the water level rose in 
the borehole after being encountered.  Boring B-1 completed at the top of the slope encountered 
a wet saturated zone near at the bottom of the boring at a depth of approximately 60 feet BGS.  
Due to the mud rotary drilling method, groundwater level measurements could not be completed 
in the boring.   
 
Groundwater conditions encountered during drilling completed in the parking garage area and in 
boring B-1 are summarized in Table 1.   
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Table 1.  Summary of Groundwater Conditions 
 

Boring 
Depth 

(feet BGS) 
Elevation 

(feet) 

B-1 (Top of Slope) 60 102 

B-2 (Parking Garage) 

Perched Water 20 88 

Groundwater 34 73 

B-3 (Parking Garage) 

Perched Water 12 106 

Groundwater 20 98 
 
4.5 SEISMICITY 
Washington State is situated at a convergent continental margin and is susceptible to subduction 
zone, intraplate, and shallow crustal source earthquakes.  We reviewed published geologic maps 
for the site vicinity (Johnson et al., 1999; Sherrod et al., 2004) to evaluate seismic hazards.  The 
site is approximately 2 miles north of the SFZ, which is a result of shallow crustal faulting. 
 
The SFZ represents a 2- to 4-mile-wide zone, extending from the Kitsap Peninsula near 
Bremerton to the Sammamish Plateau.  Within the SFZ are several east- to west-trending fault 
splays of the Seattle Fault (Johnson et al., 1999).  The Seattle Fault is thought to be a reverse 
fault, with the south side “shoved up.”  The SFZ is considered an active major fault and is capable 
of producing earthquakes of Magnitude ~7 with associated surface rupture and ground motions, 
posing a significant hazard to the Puget Sound Region (Sherrod et al., 2004).  Geologic evidence 
indicates at least three episodes of movement on the fault within the last 10,000 years, with the 
most recent earthquake with surface rupture approximately 1,100 years ago (Nelson et al., 
2000).   
 
5.0 GEOLOGIC HAZARD CRITICAL AREA CONSIDERATIONS  
 
As indicated in the “Steep Slope Geologic Hazard Areas” section above, the slope area between 
the garage and CKC trail is classified as a “Steep Slope Geologic Hazard Area,” which extends to 
the east and west from the proposed area.  The upper portion of the slope will be disturbed by 
grading activities during bridge construction.  The following information, together with the 
information presented in the “Steep Slope Geologic Hazard Areas” section, should address the 
requirements of development within Steep Slope Geologic Hazard Areas in accordance with the 
City of Bellevue Ordinance 5680 and City Code Part 20.25H Critical Areas Overlay District (City of 
Bellevue, 2017).   
 
LUC 20.25H.055.C.2 New and Expanded Uses or Development 
The proposed bridge structure will provide ADA access to the CKC from a tower constructed 
adjacent to the King County/Sound Transit Commuter parking garage.  It will be necessary to 
construct the foundation to support the bridge within the existing engineered steep slope area 
due to structural limitations, the span length of the bridge, and the existing infrastructure 
located at the top of the slope (Eastside CSO and fiber optic utilities).  
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The proposed area of disturbance where site grading and foundation construction will take place 
is approximately 1,200 square feet in size and is limited to the upper portion of the slope.  
Disturbance at the top of the slope within the Steep Slope Critical Area and impacts are discussed 
below will be limited to the following: 
 
 Grading the top of the slope to lower the height of the slope is necessary to decrease the 

required tower height, stay in conformance with ADA standards with regards to the slope of 
the bridge, and the slope of the path that connects the bridge to the CKC.  This will include 
removal of an engineered berm along the top of the slope that was created by past grading 
activities.  The proposed limited site grading at the bridge abutment will improve slope 
stability at the bridge by decreasing the height of the slope and will allow construction of the 
connector path that meets the ADA-required grades.  Alternative connector path alignments 
created more disturbance within the critical area buffer.       
 

 Construction of foundation elements to support the bridge.  Deep foundations consisting of 
drilled shaft foundations are being used to mitigate impacts to the slope so that loads are 
not applied to the slope surface and impacts to slope stability are avoided.  
 

 Construction of hardscape path to connect the end of the bridge to the CKC trail.  We 
anticipate that grading for hardscape areas would allow for sloping and managing 
stormwater to prevent surface water from flowing over on onto the slope.   

 
Typical BMP measures will be sufficient to address the ground disturbance during construction.  
Post-construction landscaping elements along with appropriate temporary erosion and sediment 
control measures will sufficiently mitigate ground disturbance and will provide permanent 
stabilization of the surficial soils.  Possible temporary impacts could include potential erosion 
and sedimentation downslope from cleared areas, but can be effectively managed/mitigated with 
appropriate BMPs.  We anticipate BMPs that include grading, sediment fencing, wattles, straw, 
and jute matting will adequately control erosion and sedimentation within the disturbed area. 
 
The proposed site grading will not significantly impact the identified critical areas on the site or 
on adjacent properties.  The proposed bridge foundations, if configured as recommended in this 
report, will not impact slope stability.  Overall, the proposed project will result in a beneficial 
cumulative effect on the adjacent critical areas, primarily through reduction in the height of the 
slope.  
 
There are no long-term significant impacts or changes to the level of protection of the existing 
critical areas by the proposed construction activities.  We anticipate new surface water control 
features and stormwater quality improvement systems and detention will be included in the new 
development, which will increase stability of the critical areas by managing stormwater runoff 
and prevent some of it from infiltrating into the soil at the top of the slope, which decreases 
stability.   
 
LUC 20.25H.120 Designation of Critical Area and Buffers  
Geologic hazard buffer areas prescribed by LUC 20.25.120, B are 50 feet at the top of the slope 
and for structures at the toe of the slope the structure setback is 75 feet.  We propose modifying 
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the code-required buffer and structure setback in accordance with LUC 20.250.120,  
LUC 20.250.140, and LUC 20.25.230 to allow for construction within the steep slope area.    
 
The drilled shaft foundations and sidewalk trails to the bridge abutment can be constructed on 
the steep slope area without significantly impacting slope stability as indicated by slope stability 
analyses, site reconnaissance to confirm existing conditions, and borings to confirm the dense 
nature of soils underlying the site.   
 
The proposed development includes grading activity at the top of the slope.  We recommend 
revising the code-recommended critical buffers to allow for construction of the bridge foundation 
at the top of the slope and the tower structure adjacent to the parking garage. 
 
We understand the foundations for the tower structure at the toe of the slope will be in line with 
and adjacent to the existing parking garage.  Shoring will be used to support construction at the 
toe of the slope.  Foundations should be set back from the toe of the shoring or existing rockery 
a horizontal distance of 6 feet.   
 
Near the top of the slope the bridge foundation and abutment wall will be supported on two 
drilled shafts located on the steep slope.  A hardscape path will connect the bridge to the CKC.  
Grading will be required to construct the path and will result in removal of material from a man-
made berm at the top of the slope.   
 
The proposed work within the existing steep slope hazard area will not decrease the slope 
stability of the slope or decrease stability of adjacent properties or structures.  
 
LUC20.25H.125 Performance Standards – Landslide Hazards and Steep Slopes 
The proposed development does not include design elements or features that require regular or 
periodic maintenance.   
 
The proposed bridge foundation elements are located near the top of the slope to minimize 
alterations to natural contours.  The foundation elements and approach path have been located 
to minimize disturbance and reduce impacts to existing vegetation.  The required grading results 
in a cut of approximately 5 feet that is supported by the bridge abutment wall and includes a cut 
through the existing man-made berm at the top of the slope.  The permanent cut slopes through 
the man-made berm are at an inclination of 2H:1V, are limited in height up to approximately  
5 feet, and are in accordance with our recommendations.   
   
Slope stability analysis was completed to evaluate the impact of the proposed construction on 
the existing slope and is discussed in detail in the :Foundation Support – Drilled Shafts” section.  
The analysis indicates the existing slope has a minimum factor of safety of approximately 1.8 for 
critical slope failures varying from shallow to deep.  The proposed construction includes deep 
shafts approximately 53 feet deep with primarily a vertical compressive load and minimal lateral 
component.  Slope stability analysis of the post-construction conditions indicates a slight 
increase in the factor of safety to 1.97, likely due to grading and removal or soil at the top of the 
slope.  The proposed construction will not result in greater risks or a need for an increased 
buffer on neighboring properties.   
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The proposed re-grading of the berm at the top of the slope, where cuts are required for the 
connecting path from the CKC to the bridge, uses slope inclinations that have adequate stability, 
are of limited height, and will be stabilized with ground cover and permanent vegetation.        
 
With regards to mitigation, the proposed design and location of the bridge foundation and 
approach path minimizes the impact by limiting the degree or magnitude of the action in 
accordance with LUC 20.25H.215.  We understand the landscape plan for the project will detail 
replanting and revegetation requirements of disturbed areas within the critical area.  We 
anticipate the planting and revegetation of the disturbed areas will provide permanent 
stabilization and mitigate the construction impacts.   
 
6.0 DESIGN RECOMMENDATIONS 
 
6.1 GENERAL 
Based on our review of available information, the development history of the site, and the results 
of our explorations and analyses, it is our opinion that the site is suitable for construction of the 
proposed tower structure and bridge.   
 
 Shallow spread footing foundations bearing on a subgrade prepared as recommended below 

will provide adequate support for both the tower at the toe of the slope and for the bridge 
abutment at the top of the slope.  Over-excavation and replacement of loose fill associated 
with the existing storm drain utility beneath the proposed tower area may be necessary to 
provide a stabilized base for supporting the tower foundations. 

 Location of the new tower footings should be outside the zone of influence of the existing 
parking garage footings, which is typically a 2H:1V projection from the base of the existing 
footing.   

 Location of the bridge abutment at the top of the slope should be outside the zone of 
influence of the Eastside CSO sanitary sewer, typically a projection of 2H:1V projection 
upwards from the pipe invert.  It should also be set back from the top of the slope a distance 
equivalent to at least one-third the height of the slope, unless a detailed slope stability 
analysis is completed allowing a decreased setback.   

 Deep foundations, consisting of drilled shafts, will also provide suitable foundation support 
for both the tower and bridge abutments and more easily avoid impacts associated with 
adjacent structures.  Wet drilling conditions should be expected at the tower location.         

 The tower floor slabs can be supported on grade provided the subgrade is prepared as 
recommended below.   

 Permanent cut slopes associated with re-grading at the top of the slope should be sloped at 
2H:1V, and surface grades should be sloped away from the top of the slope to prevent 
concentrated surface water from flowing over the slope. 

 Near-surface soil consists generally of silty sand and will be susceptible to deterioration 
during wet weather.  We anticipate that the on-site soil will be usable for fill during the dry 
summer months when moisture conditioning can be performed, provided deleterious 
materials are removed. 
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 We do not anticipate significant groundwater seepage will be encountered in excavations for 
foundations; however, zones of perched water may be encountered during excavation.  

 The Puget Sound area is a seismically active region.  The dense, glacially consolidated 
material underlying the site is not susceptible to amplified earthquake ground motions and is 
not susceptible to liquefaction or lateral spreading.  We did not observe evidence of faults on 
site or on geologic maps of the area and have concluded that the probability of surface 
rupture is low.  We have provided appropriate seismic design recommendations based on the 
2012 IBC criteria.   

 
Our specific recommendations and design guidelines for development of the site are presented 
in the following sections.  These should be incorporated into the design and implemented during 
construction of the proposed development. 
 
6.2 SEISMIC DESIGN CRITERIA 
Moderate to high levels of earthquake shaking should be anticipated during the design life of the 
building, and it should be designed to resist earthquake loading in accordance with the 
methodology described in the 2012 IBC.  The recommended seismic design parameters based 
on the 2012 IBC are presented in Table 2. 
 

Table 2.  IBC Seismic Design Parameters 
 

Seismic Design Parameter Short Period 1 Second Period 

MCE Spectral Acceleration S
s
 =  1.278 g S

1
 = 0.491 g 

Site Class C 

Site Coefficient F
a
 = 1 F

v
 = 1.309 

Adjusted Spectral Acceleration S
MS

 = 1.278 g S
M1

 =  0.642 g 

Design Spectral Response Acceleration Parameters S
DS
 = 0.852 g S

D1
 = 0.428 g 

 
Based on our subsurface exploration, literature review, and experience, a summary of the 
seismic hazards in the area and their associated impact at the site are as follows: 
 
 Amplification:  Areas subject to amplification are typically soft soil overlying stiff soil or 

bedrock.  Based on the site explorations and available geologic maps, the site is underlain by 
glacially consolidated deposits.  In our opinion, this material has a low potential for site 
amplification.  

 Liquefaction/Settlement:  Based on the results of the site explorations, the site is mostly 
underlain by dense glacial deposits, and groundwater was not observed above the dense, 
glacial deposit.  In our opinion, the potential for liquefaction is low for the site. 
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 Lateral Spreading:  Areas subject to lateral spreading are typically gently sloping or flat sites 
underlain by liquefiable sediments adjacent to an open face (such as riverbanks or bay 
fronts).  Liquefied soil adjacent to open faces may “flow” in that direction, resulting in lateral 
displacement and surface cracking.  There is no potential for the site to be affected by lateral 
spreading.  

 Fault Surface Rupture:  We did not find evidence of faults through the site or on maps of the 
area.  We conclude that the potential for surface rupture at the site is low over the life of the 
structure. 
 

6.3 FOUNDATION SUPPORT – SHALLOW SPREAD FOOTINGS  
6.3.1 General 
The undisturbed glacial deposits will provide adequate support for conventional shallow spread 
footings supporting the tower structure and bridge abutment.  We anticipate that over-
excavation may be necessary with the tower footprint to remove fill and native materials that 
have been disturbed as a result of utility installation and construction of the parking garage.   
 
Where fill or disturbed native materials are encountered they should be excavated and removed 
to expose the dense native material.  Over-excavations beneath foundation elements should be 
backfilled with lean-mix concrete.  Over-excavations should also extend 6 inches laterally beyond 
the edges of the foundations for each foot excavated below the planned bottom of footing.    
 
6.3.2 Dimensions and Capacities 
Continuous and isolated spread footings should be at least 18 and 24 inches wide, respectively.  
The bottom of exterior footings should be at least 18 inches below the adjacent exterior grade 
for frost heave protection, and interior footings should be at least 12 inches below the top of the 
slab.   
 
Foundations supported on the undisturbed, dense, silty sand with gravel or on a lean-mix 
concrete pad placed over the dense native material may be designed for an allowable bearing 
pressure of 6,000 psf.  Alternatively, foundations may be supported on structural fill placed over 
the dense native soil and should be designed for an allowable bearing pressure of 3,000 psf.   
 
This is a net bearing pressure; the weight of the footing and overlying backfill can be ignored in 
calculating footing sizes.  The recommended allowable bearing pressure applies to the total of 
dead plus long-term live loads and may be increased by 50 percent for short-term loads, such as 
those resulting from wind or seismic forces. 
 
6.3.3 Resistance to Sliding 
Wind, earthquakes, and unbalanced earth loads will subject the proposed structure to lateral 
forces.  Lateral loads on footings can be resisted by passive earth pressure on the sides of the 
structures and by friction on the base of the footings.  An allowable passive resistance may be 
calculated as a triangular equivalent fluid pressure distribution, using an equivalent fluid density 
of 300 pcf, provided the footings are cast directly against properly placed and compacted 
structural fill and the footing is above the groundwater table.  
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Adjacent floor slabs, pavements, or the upper 12-inch depth of adjacent, unpaved areas should 
not be considered when calculating passive resistance.  For footings in contact with granular 
backfill, a coefficient of friction equal to 0.35 may be used.  A safety factor of 1.5 has been 
applied to the recommended sliding friction and passive pressure. 
 
6.3.4 Settlement 
Based on our analysis, total post-construction static (consolidation-induced) settlement for 
conventional and semi-rigid foundation systems should be less than ½ inch, with differential 
settlement of up to ¼ inch.  
 
6.3.5  Foundation Setbacks  
We anticipate tower foundations will be in close proximity to the existing foundations supporting 
the parking garage.  Unsupported excavations should not be conducted within a downward and 
outward projection of a 1H:1V line from 5 feet outside the edge of an adjacent structural feature.     
 
Shallow foundations for the bridge abutment should be set back from the top of the slope a 
distance equal to one-third the height of the slope.  Decreased setback distances are feasible but 
require slope stability analysis to evaluate impacts to the slope.  
 
The Eastside CSO is located between the abutment location and the CKC trail and the crown of 
the pipe is believed to be at a depth of approximately 10 feet BGS.  The actual location of the 
pipe should be confirmed prior to construction.  Shallow foundations at the top of the slope 
should be placed outside the zone of influence associated with the sewer to avoid placing 
additional load on the pipe and so that they do not inhibit future utility excavation.  A 2H:1V line 
sloped upwards from the invert of the pipe can conservatively define the zone of influence 
outside of which footings may be located.  
 
6.4 FOUNDATION SUPPORT - DRILLED SHAFTS 
6.4.1  General 
Drilled shaft foundations will also provide suitable foundation support of both the tower and 
bridge abutments.  The shafts will be completed in the dense, glacial deposits of silty sand and 
gravel underlying both locations.  Drilled shaft foundations will derive compressive bearing 
capacity from side friction and primarily through end bearing in the dense, glacial soil.  We 
recommend the shafts supporting the tower structure be a minimum of 18 feet in length.   
 
6.4.2  Axial Capacity 
We have performed axial capacity analyses of drilled shafts with 36-inch and 48-inch diameters 
using the soil conditions encountered in the borings and with groundwater elevations at the time 
of drilling.  Figures 3 through 6 provide axial downward and uplift capacity profiles for 36- and 
48-inch-diameter cast-in-place concrete piles for shafts located at the bridge abutment and tower 
structure.  The allowable capacity is based on a safety factor of 3 in compression and 3 for uplift.   
 
Settlement of drilled cast-in-place concrete foundations established in competent bearing 
material is anticipated to be equal to the elastic compression of the shaft.  
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6.4.3  Lateral Capacity 
Based on correspondence with Ichiro Ikeda with Bright Engineering, we understand 36-inch-
diameter drilled shafts will be used to support both the upper and lower abutments.  Each 
abutment will include a single row of two shafts that are spaced approximately 3 pile diameters 
apart (center-to-center).  Mr. Ikeda requested that GeoDesign complete lateral drilled shaft 
analysis for the scenarios presented in Table 3.   
 

Table 3.  Requested Loading Combinations for Lateral Drilled Shaft Analysis 
 

Abutment 

Location 

Shaft 

Type 

Shaft 

Diameter 

(inches) 

Shaft 

Length 

(feet) 

Axial 

Load   

(kips)

Horizontal 

Load       

(kips) 

Applied 

Moment  

(kip-

feet) 

Steel 

Reinforcement   

(percent) 

Concrete 

Strength 

(psi) 

Top of Hill 
Free 

Head 
36 40 

20 to 

601 

123, 204, 

245 
28.8 1.0 4,000 

Bottom 

of Hill 

Fixed 

or 

Free 

36 55 

-210 

to 

3682 

474 0 1.0 4,000 

 
1. Analysis results were equal with 20 and 60 kips of axial load so only a load of 60 kips was used in analysis. 
2. Represents the maximum and minimum of the combined gravity (38 to 120 kips) and earthquake (248 kips in 

compression or tension loads). 
3. Horizontal load 
4. Earthquake load 
5. Resultant of horizontal and earthquake loads 

 
We completed lateral capacity analyses for the requested conditions shown in Table 3 using the 
software program LPILE 6.0.  The analysis was completed using the LPILE soil parameters 
described in Table 4.   
 

Table 4.  LPILE Soil Parameters Used in Analysis – Static Condition 
 

Soil Conditions 
Soil Model
(LPILE 6.0) 

Depth 
at Top 
(feet) 

Depth at 
Bottom 
(feet) 

' 
(pcf) 

Friction 
Angle 

(degrees)

K 
(pci) 

Dense Sand – Glacial Till 
(above water table) 

Sand 
(Reese) 

0.0 23 125 38 90 

Very Dense Sand – 
Glacial Till 

(above water table) 

Sand 
(Reese) 

23 55 130 40 175 

 
Because the spacing of the shafts are less than 5 pile diameters on-center, group action was 
considered when loading was parallel to the abutment.  This was accomplished by using P-
Multipliers provided in Table 5.  We note that group action was not considered where the loading 
was perpendicular to the abutments.   
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Table 5.  Lateral Capacity Reductions for Closely Spaced Shafts 
 

Pile Center to Center Spacing Row 1 Row 2 

3B 0.85 0.65 
 
The results of the lateral analysis are presented in Appendix C.   
 
6.4.4 Slope Stability Impacts  
Two drilled shafts will be used to support the bridge structure and will be constructed within and 
near the top of the steep slope area.  Grading to establish access will be required. 
 
The foundations on the slope will likely consist of two 36-inch-diameter drilled shafts with a 
design length of approximately 60 feet.  A shallow bench will be excavated into the slope and 
the shafts will be set back approximately 4 feet from the edge of the slope.  We reviewed 
Structural Plan Sheets S100 and S200 of the Permit Set and discussed the loading with the 
structural engineer.  We understand the drilled shaft supporting the northeast end of the bridge 
abutment will not be subject to significant lateral loads and loading is primarily compressive 
around 100 kips.   
 
We completed slope stability analyses to evaluate the impact of the proposed drilled shaft 
foundation on the existing slope.  Two-dimensional limit equilibrium slope stability analyses 
were completed in order to evaluate impacts of the proposed foundations on the slope.  The 
analyses were performed using the slope stability analysis software program Slope/W  
(version 8.15.5.11777) by Geo-Slope International, Ltd.  The software has a graphic-user interface 
for defining the slope geometry, inputting soil parameters, and defining the search limits for the 
entry and exit points of the failure surfaces.  The program performs two-dimensional limit 
equilibrium analyses to compute the factor of safety for failure surfaces located within the search 
limits defined by the user.  Factors of safety were calculated using the Morgenstern-Price 
method, which satisfies both moment and force equilibrium.     
 
Soil parameters used in the slope stability analyses are based on conditions encountered in the 
subsurface exploration completed at the top of the slope and our experience.  The slope is 
composed of very dense glacial drift material.  A friction angle of 38 degrees, a cohesion value of 
300 psf, and a unit weight of 125 pcf were used to model soil strength and density, respectively.   
 
The factor of safety against slope failure is defined as the ratio of the forces resisting slope 
movement (i.e., soil strength, soil mass, etc.) to the forces driving slope movement (i.e., gravity, 
water pressure, earthquake shaking).  The program estimates the location and geometry of 
“critical failure surfaces” within the user-defined search area.  Critical failure surfaces are those 
failure surfaces with the lowest factors of safety and define the path of the failure surface 
through the subsurface material.  A factor of safety less than 1.0 indicates that the slope is not 
stable and is likely to fail along the modeled failure surface.  Engineered slopes are typically 
designed with a minimum factor of safety under static loading conditions of approximately 1.3 
to 1.5.  Factors of safety were calculated using the Morgenstern-Price method, which satisfies 
both moment and force equilibrium.     
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The existing slope is estimated to have a factor of safety of approximately 1.8 (Figure 7).  The 
factor of safety for the slope increases to 1.97 for post-construction conditions (Figure 8), with 
shafts constructed near the top of the slope and re-grading to establish access from the bridge 
to the CKC.  The proposed drilled shaft foundations primarily have a compressive vertical load 
applied below critical failure surfaces so that it does not impact a driving or destabilizing force to 
the slope.  The site grading reduces the height of the berm at the top of the slope, which results 
in an increase in slope stability.   
 
6.5 SLOPE CUTS  
6.5.1 General 
We understand re-grading is planned at the top of the slope to remove a narrow berm and create 
a landing for the bridge.  The berm is located on the southwest side of the Eastside CSO sewer.  
Cuts of up to approximately 6 feet are anticipated and are not expected to impact the sewer.  
Excavation cuts are expected to expose a thin layer of forest duff underlain by dense, glacial soil.  
Recommendations for temporary and permanent excavation slopes for these materials assuming 
that groundwater is not encountered are presented in the following sections.   
 
6.5.2 Temporary Slopes  
We recommend using the maximum inclinations for temporary slopes on site provided in  
Table 6.  
 

Table 6.  Maximum Temporary Slope Inclinations 
 

Material Recommended Temporary Slope 

Forest Duff 2H:1V 

Engineered Fill and Weathered Glacial Till 1.25H:1V 

Undisturbed Glacial Till 1H:1V 
 
At these inclinations, the some raveling may occur and require intermittent repair; plastic 
sheeting can be used to cover the temporary cut and help control/mange raveling.  If seepage is 
encountered, it might be necessary to flatten the slopes to protect the surface from raveling.  Cut 
slopes should be protected from erosion by covering them with plastic sheeting during the rainy 
season.  If sloughing or instability is observed, the slope might need to be flatted or the cut 
supported by shoring.  Temporary trench drains should be placed at the toe of temporary cuts to 
intercept groundwater seepage and surface water and to prevent water from entering the 
excavation.  
 
Excavations should not undermine adjacent utilities, foundations, walkways, streets, or other 
hardscapes unless special shoring or underpinned support is provided.  Unsupported 
excavations should not be conducted within a downward and outward projection of a 1H:1V line 
from 5 feet outside the edge of an adjacent structural feature. 
 
Backfill placed to fill temporary cuts should be keyed into the exposed slope a minimum of 2 feet 
and the fill should be placed in horizontal benches.   
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6.5.3 Permanent Slopes  
Permanent slopes will be constructed adjacent to the bridge landing at the top of the slope 
where it will extend through the berm.  We recommend a maximum inclination of 2H:1V for all 
permanent slopes constructed in the materials encountered on site.  
 
Slopes that will be maintained by mowing should not be constructed steeper than 3H:1V.  Newly 
constructed fill slopes should be overbuilt by at least 12 inches and then trimmed back to the 
required slope to maintain a firm face. 
 
Access roads and pavements should be located at least 5 feet from the top of cut and fill slopes.  
Slopes should be planted with appropriate vegetation to provide protection against erosion as 
soon as possible after grading.  Surface water runoff should be collected and directed away from 
slopes to prevent concentrated water from flowing over the slope face. 
 
6.6  RETAINING STRUCTURES  
The rockery along the toe of the slope in the area of the elevator/stair tower will be removed to 
facilitate construction of the tower.  We understand that the design team has a preference for a 
soldier pile wall system, either a cantilever or anchored (single row of tiebacks) system, 
depending on the retaining requirements.   
 
Support for excavations less than approximately 10 feet deep and with a 2H:1V back slope can 
be provided by installing cantilever soldier pile shoring or can be constructed using a single row 
of tiebacks.  Excavation cuts with a steep slope above the cut in excess of approximately 10 feet 
will generally require an active shoring system, such as a soldier pile wall with tiebacks.  
 
The shoring should be designed for the full height of the slope cut plus an additional 1 foot to 
allow construction of a concrete trough behind the wall to collect surface water runoff from the 
slope and prevent it from infiltrating behind the wall.  The shoring system should be designed in 
accordance with the recommendations provided below. 
 
6.6.1 Lateral Earth Pressures 
We have based our lateral earth pressure recommendations on the slope configuration that 
currently exists behind the rockery at the base of the slope.  Based on our observations, the 
slope is inclined at an approximate inclination of 1.75 to 2H:1V.  Groundwater seepage was not 
observed on the slope or the toe of the existing rockery and we recommend installing drainage 
panels to manage any incidental seepage.  We have assumed drained soil conditions.  We 
recommend that a cantilever system or a system utilizing a single row of tiebacks be designed to 
resist active lateral earth pressure based on the pressure distribution as shown on Figure 9.   
 
An equivalent fluid density of 300 pcf should be used to estimate passive pressure against 
cantilevered or tieback soldier pile walls.  Passive pressure should be applied over 2.5 pile 
diameters and the upper 2 feet of material should be neglected, as shown on Figure 9.  The 
recommended equivalent fluid densities for passive resistance are unfactored and appropriate 
safety factors should be incorporated in the design of the shoring.     
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Static lateral earth pressures acting on walls should also be increased to account for seismic 
loading conditions.  We recommend a seismic load increment of 6 times the height of the wall 
(6H in psf).  This is based on a pseudostatic analysis using the Mononobe-Okabe equation for 
lateral earth pressure and one-half of the PGA value.  A reduced PGA value is warranted as the 
PGA is experienced for a few short durations during an earthquake and the ground motion is 
cyclical.   
 
The height of the wall used in the above equations should be measured from the finished ground 
surface in front of the wall to the top of the wall.  The seismic pressure should be applied as a 
uniform rectangular pressure from the top of the wall to the elevation of the finished ground 
surface in front of the wall and the resultant should be applied at 0.6H of the exposed wall 
height.   
   
For both the cantilever and tieback soldier pile wall we have assumed that the shoring will deflect 
into the excavation, resulting in settlement of the ground surface behind the wall.  We anticipate 
that the settlement will become negligible at a distance of approximately 20 feet from the wall.  
The magnitude of the settlement will depend on the quality of construction, but with good 
construction practices, it should generally be less than 1 to 2 inches adjacent to the wall.   
 
6.6.2 Soldier Piles 
Soldier piles should be embedded to provide sufficient resistance against kick-out at the toe of 
the excavation; we anticipate a minimum embedment depth of 1.3 to 1.5 times the depth of the 
excavation will be required for cantilevered systems and less for using a row or tiebacks.  Soldier 
piles are expected to be embedded into glacial till material.  We recommend using factors of 
safety of 1.5 and 2.0 for design against overturning and kick-out, respectively.   
 
Soldier piles embedded a minimum of 15 feet into undisturbed glacial till may be designed using 
an allowable end bearing pressure of 25 ksf, which includes a safety factor of 3.  Shaft resistance 
below the base of the excavation can be designed using a side friction value of 0.70 ksf, which 
includes a factor of safety of 3.  Side friction above the excavation base should be neglected.    
 
6.6.3 Lagging 
Lagging typically consists of treated timber planks or concrete panels.  Permanent lagging 
should meet the specifications provided in WSS 9-09 – Timber and Lumber.  Lagging should be 
installed and backfilled on newly excavated faces the same working day the face is excavated 
and should be designed to resist lateral earth and surcharge pressures.  To account for soil 
arching effects, the lagging should be designed to resist 50 percent of the recommended lateral 
earth pressures.  A geosynthetic drainage panel should be installed behind the lagging to 
prevent the buildup or hydrostatic pressures.   
 
6.6.4 Tieback Anchors 
We anticipate that the tieback anchors installed into dense glacial till will be capable of achieving 
an ultimate bond strength of between 2 and 5 ksf, depending on the method of construction.  
However, the contractor should be responsible for selecting the appropriate type of anchor, 
bonded length, and installation methods to achieve the required anchor capacity.  The bonded  
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zone for the tieback anchors should be maintained outside of the “no load zone” show on  
Figure 9.  Tieback anchors should be locked off at 100 percent of the design load.  
 
Prior to installing production anchors, we recommend that performance tests be conducted on a 
minimum of two anchors.  The purpose of these tests is to verify the bond strength used in 
design of the shoring and the installation procedure selected by the contractor before a large 
number of anchors are installed.  Performance tests should be performed to 150 percent of the 
design load.  
 
We recommend that proof tests be conducted on all production anchors.  The anchors should be 
proof tested to at least 133 percent of the design load.  We recommended that all of the anchor 
testing be completed in accordance with the guidelines provided in Recommendations for 
Prestressed Rock and Soil Anchors (Post-Tensioning Institute, 2014). 
 
6.6.5 Surcharges 
The lateral earth pressure values provided above and on Figure 9 do not include surcharge-
induced earth pressures that would result from traffic, equipment, material stockpiles, or 
foundations adjacent to the wall.  Given the slope above the wall location, we do not anticipate 
any surcharges will be applied.   
 
6.6.6 Drainage  
Groundwater was not observed on the slope or at the toe of the existing rockery.  However, we 
recommend installing a geotextile drainage material behind the lagging elements to relieve any 
hydrostatic pressures that may develop over the life of the structure.  The geotextile drainage 
panels should be attached to a header system at the base of the wall to collect water and route it 
out of the building area.   
 
6.6.7 Construction Considerations 
Installation of the soldier piles will require drilling adjacent to or against the face of the existing 
rockery, if it is left in place, or against and unsupported slope face if the rockery is removed.  We 
recommend requiring temporary casing be used at each soldier pile location to maintain sidewall 
and slope or rockery stability.  If the rockery is removed to facilitate pile installation, it should be 
removed in short sections ahead of the pile installation.  Monitoring of the rockery should also 
be completed during drilling activities to identify potential unstable areas that could develop in 
the rockery as a result of construction.   
 
6.7 CONCRETE SLAB ON GRADE 
Satisfactory subgrade support for the tower floor slab at the existing site grade will require over-
excavation to a depth of 12 inches below the bottom of the proposed slab, scarifying the 
exposed subgrade, and compacting it to a dense, unyielding condition.  An 8-inch-thick layer of 
floor slab base rock should then be placed to establish the bottom of floor slab elevation.  The 
floor slab base rock is defined in the “Fill Materials” section.   
 
Where concrete slabs are designed as beams on an elastic foundation, the properly prepared 
subgrade should be assumed to have a modulus of subgrade reaction of 200 pci. 
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A vapor barrier product (such as Vapor Block BB-10 or VB-15) should be placed directly over the 
floor slab base rock.  Edges of the vapor barrier, between adjoining pieces, should be properly 
sealed.     
 
We recommend that exterior slabs, such as those for walkways, be structurally independent from 
the structure foundations.  This will allow minor movement of the slabs to occur as a result of 
vehicular loading, tree root growth, seasonal soil shifting, and other factors, while reducing the 
potential for slab cracking around the perimeter.  Interior slabs may be tied to the structure’s 
foundation system. 
 
6.8 IMPACTS TO EXISTING KING COUNTY EASTSIDE CSO 
A bridge structure will extend from the upper floor on the north side of the parking garage over 
to the CKC.  At the end of the bridge a short connector trail will be required to connect to the 
main CKC trail.  The connector trial will cross over the existing King County Eastside CSO pipe 
that parallels the west side of the CKC.  According to the public utility locate service, the Eastside 
CSO consists of an 84-inch-diameter, reinforced concrete pipe.  The crown of the pipe is 
estimated between depths of approximately 7 to 10 feet based on utility locate service 
information.     
 
We reviewed the proposed grading plans above and adjacent to the King County CSO sewer.  We 
understand through discussions with the design team that: 
 
 King County is concerned with grading activities above the pipe and the potential impact on 

the pipe integrity. 
 The planned grading activity for the project above and adjacent to the King County CSO 

sewer will include cuts and fills that are generally less than 1 foot in height.   
 
Soil conditions at the top of the slope and in the area of the pipeline generally consist of very 
dense glacial till and outwash that extends to the bottom of the boring at a depth of 
approximately 50 feet.   
 
We anticipate the pipe has been properly bedded in accordance with manufacture requirements 
for concrete pipe and that it was backfill using native excavation spoils consisting of silty sand 
and gravel.   
 
The existing overburden pressure on the pipe is estimated to be approximately 1,200 psf based 
on existing burial depth of approximately 10 feet and a typical moist soil density of 
approximately 120 pcf.  Increasing the grade as proposed, by up to approximately 1 foot, will 
increase the overburden pressure by approximately 10 percent.  The proposed increase in grade 
will not significantly impact the pipe and is likely in line with past grading activities associated 
with the service road that extends along and over the existing pipeline. 
 
We recommend that during construction, settlement monitoring points be established on the 
pipeline to monitor the utility during construction.  This can be accomplished by excavating 
down to the top of the pipe and epoxying a fiberglass rod on to the pipe.  The fiberglass rod is  
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protected within a PVC conduit and both terminate near the ground surface within a flush-mount 
monument that allows regular survey measurements to monitor for movement.   
 
In addition, if King County determines the pipe is susceptible to construction vibrations, such as 
those caused by vibratory compaction equipment, a vibration monitoring program should be 
required.  The monitoring program is conducted during construction activities that cause 
significant vibrations.  The program is performed to verify that vibration levels are below a 
specific threshold.  A common vibration threshold for pipelines is 0.5 inch per second to 
minimize the potential for vibration-induced damage.  We recommend consulting with King 
County to establish a specific velocity threshold for the pipeline.   
 
As part of the design plans the area over the pipeline and within approximately 10 feet of it 
should be identified to avoid placing soil stockpiles or significant construction loads over the 
pipeline effective area.  
 
7.0 SITE DEVELOPMENT 
 
7.1 GENERAL 
The proposed tower location is essentially developed with hardscape and landscape elements 
adjacent to the existing garage with an adjacent AC pavement parking area.  Site preparation will 
generally include demolition of the existing improvement and site grading to the required 
subgrade elevations.   
 
7.2 SITE PREPARATION 
Site preparation includes activities that will be necessary to prepare the site for grading or fill 
placement in order to establish the required design ground surface elevations.  These activities 
will include removing the existing improvements, such as utilities and pavement; removal of 
vegetation and undesirable material; and subgrade preparation.  Recommendations for these 
activities are discussed below.   
 
7.2.1 Removal of Existing Paving, Hardscape, and Utilities 
We understand the existing improvements will be removed to prepare the site for construction of 
the tower structure and bridge.  The existing improved surfaces (which include AC and PCC 
pavement) along with hardscape areas should be removed as necessary for construction.  The 
removal of existing paving should be completed or scheduled so that it can be left in place 
during construction for as long as possible to protect the underlying subgrade from deterioration 
during wet weather.  
 
Voids or depressions created during removal of existing structural or utility elements that are be 
below planned finish grades should be filled with material appropriate for the location (i.e., 
structural fill and within all building, pavement, and hardscape areas). 
 
We anticipate the existing utilities within the proposed tower footprint will be abandoned and 
should be removed rather than filling.  Excavations resulting from the removal of existing utilities 
should be backfilled and properly compacted in accordance with the appropriate specifications 
for the location.  
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7.2.2 Subgrade Preparation  
Site grading should be completed to the required elevations.  Based on the results of our review 
of the as-built documents, we anticipate medium dense fill up to approximately 5 feet deep will 
be encountered within the tower area.  Over-excavation and replacement may be necessary in 
isolated areas to provide adequate support for the tower floor slab or foundations, as discussed 
in the “Foundation Support – Shallow Spread Footings” section.   
 
Beneath hardscaped areas, we recommend scarifying the subgrade to a depth of 12 inches and 
compacting the subgrade to a dense, unyielding condition.  The exposed subgrade should be 
proof rolled with a fully loaded dump truck or similar heavy rubber-tired construction equipment 
in the floor slab and paved areas to identify soft, loose, or unsuitable areas. 
 
The exposed subgrade in improved areas should be compacted to 95 percent of the maximum 
dry density, as determined by ASTM D 1557.  Soil moisture should be maintained within  
2 percent of the optimum moisture content to achieve the required compaction.   
 
It should be recognized that the exposed subgrade will consist of silty sand and gravel with a 
high fines content.  The subgrade will be moisture sensitive and will deteriorate under 
construction traffic loading during wet weather.    
 
7.2.3 Site Grading 
Fill required to raise site grades in improved areas should consist of structural fill as defined in 
the “Fill Materials” section.  The use of on-site excavation spoils as structural fill will be 
dependent on the material composition and weather conditions.  We anticipate that some of the 
on-site material will be suitable for use but will be limited to use during the dry season.  It will be 
prudent to provide an 18-inch-thick cap of imported structural fill over areas where on-site soil is 
used as fill to protect it against deterioration during wet weather.   
 
Fill required to backfill over-excavations should consist of imported structural fill or stabilization 
material placed and compacted as recommended in the “Fill Materials” section. 
 
Fill in unimproved areas, with slopes less than 3H:1V, may consist of common fill or on-site 
excavation spoils.  Common fill placed in landscape or unimproved areas should be placed in 
lifts with a maximum uncompacted thickness of 8 to 12 inches and compacted to not less than 
90 percent of the maximum dry density, as determined by ASTM D 1557. 
 
7.2.4 Subgrade Verification  
Exposed subgrades should be evaluated by a representative from GeoDesign to verify conditions 
are as anticipated and will provide the required support.  Where pavement or hardscape areas 
will be constructed, the exposed subgrade should be evaluated by proof rolling.  The subgrade 
should be proof rolled with a fully loaded dump truck or similar heavy rubber-tired construction 
equipment to identify soft, loose, or unsuitable areas.  Beneath foundations and during wet 
weather, subgrade evaluation should be performed by probing with a foundation probe.  If soft 
or loose zones are identified, these areas should be excavated to the extent indicated by the 
engineer or technician and replaced with structural fill or stabilization material.   
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7.3 EXCAVATION 
7.3.1 Shallow Excavation 
The soil at the site can be excavated with conventional earthwork equipment.  Excavations 
should stand vertical to a depth of approximately 4 feet, provided groundwater seepage is not 
observed in the trench walls.   
 
Open excavation techniques may be used to excavate utility trenches with depths greater than 
4 feet, provided the walls of the excavation are cut at appropriate cut slopes determined by the 
contractor.  Approved temporary shoring is recommended where sloping is not possible.  If a 
conventional shield is used, the contractor should limit the length of open trench.  If shoring is 
used, we recommend that the type and design of the shoring system be the responsibility of the 
contractor, who is in the best position to choose a system that fits the overall plan of operation 
and the subsurface conditions.  All excavations should be made in accordance with applicable 
OSHA, local, and state regulations. 
 
7.3.2 Excavation Dewatering 
Based on the parking garage geotechnical report, groundwater may be encountered in 
excavations extending below a depth of approximately 4 feet BGS.  Zones of perched water may 
be encountered.  We recommend that the contractor be responsible for selecting the appropriate 
temporary dewatering systems.   
 
7.4 FILL MATERIALS 
We anticipate fill material will be required for site grading, backfilling over-excavations, pavement 
support, installation of utilities, and drainage.  The recommended fill materials are discussed 
below. 
 
7.4.1 On-Site Soil 
On-site materials encountered in the subsurface explorations include fill and glacial outwash 
materials, some of which have a high fines content and are sensitive to changes in moisture 
content and will deteriorate when exposed to wet weather.   
 
We anticipate that some of the excavation spoils can be used as structural fill, provided 
construction is completed during the dry season, moisture conditioning is performed, and 
deleterious material (such as wood, organics, and man-made materials) are removed.  The use of 
on-site soil as fill should be subject to review and approval by GeoDesign.  During the wet season 
exposed native material will deteriorate.  We recommend capping the on-site material with at 
least 12 inches of structural fill, hardscape base course, or stabilization material.   
 
The on-site materials free of man-made materials and/or large woody debris may be used as 
common fill in non-structural areas, such as planter areas or unimproved areas.  
 
7.4.2 Off-Site Recycled Fill Materials   
Off-site generated recycled material should not be used on site without approval from the 
geotechnical engineer and the owner.  The use of recycled material will be subject to 
performance criteria, gradation requirements, and hazardous material testing in conformance 
with WSS 9-03.21(1) – General Requirements.  Recycled material is not recommended for use 
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beneath building foundations or floor slabs.  Provided performance, gradation, and hazardous 
material testing results are acceptable, recycled material may be suitable for use beneath 
hardscape areas outside of the building footprint.    
 
7.4.3 Structural Fill  
Structural fill placed for general site grading in improved areas should consist of clean, 
free-draining granular soil (sand and gravel) that is free from organic matter or other deleterious 
and man-made materials, with a maximum particle size of approximately 3 inches and a 
maximum fines content of 5 percent by dry weight passing the U.S. Standard No. 200 sieve.  The 
use of granular, free-draining material will increase the workability of the material during the wet 
season and the likelihood that the material can be placed and adequately compacted.  
 
Imported granular material used for structural fill should be naturally occurring pit- or quarry-run 
rock, crushed rock, or crushed gravel and sand and should meet the specifications provided in 
WSS  9-03.14(1) – Gravel Borrow, with the exception that the percentage passing the  
U.S. Standard No. 200 sieve does not exceed 5 percent by dry weight.  Structural fill should be 
placed in lifts with a maximum uncompacted thickness of 12 inches and compacted to not less 
than 95 percent of the maximum dry density, as determined by ASTM D 1557.   
 
7.4.4 Common Fill 
Fill placed in areas of the site where structural support is not required (such as planters and 
landscaped areas) is defined as “common fill.”  Common fill may contain a higher concentration 
of fines and organic matter than structural fill but should be free of man-made material.  
Imported common fill should meet the specifications provided in WSS 9-03.14(3) – Common 
Borrow.  On-site material used for common fill should have an organic matter content less than 
20 percent.  Fill placed in non-structural areas should be compacted to a minimum of 90 percent 
of the maximum dry density, as determined by ASTM D 1557.   
 
7.4.5 Hardscape and Pavement Base Course  
Imported granular material used as aggregate base for pavements and beneath hardscape areas 
should consist of 1½-inch-minus material meeting the specifications provided in WSS 9-03.9(3) – 
Crushed Surfacing, with the exception that the aggregate should have less than 5 percent by dry 
weight passing the U.S. Standard No. 200 sieve and at least two mechanically fractured faces.  
The imported granular material should be placed in lifts with a maximum uncompacted 
thickness of 12 inches and compacted to not less than 95 percent of the maximum dry density, 
as determined by ASTM D 1557.   
 
7.4.6 Trench Backfill 
Trench backfill for utility trenches should consist of and be compacted in accordance with the 
specifications for structural fill in improved areas and for common fill in non-structural areas.  
Trenches within the right-of-way should be bedded and backfilled with 5/8-inch-minus crushed 
rock meeting the specifications provided in WSS 9-03.9(3) – Crushed Surfacing.  Trench bedding 
material should also consist of 5/8-inch-minus screened crushed rock meeting the specifications 
provided in WSS 9-03.9(3) – Crushed Surfacing.  
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7.4.7 Stabilization Material 
Stabilization material to backfill over-excavations or to stabilize soft subgrade areas may consist 
of either: 
 
 WSS 9-03.9(3) – Crushed Surfacing, have less than 5 percent by dry weight passing the  

U.S. Standard No. 200 sieve, and have at least two mechanically fractured faces, or 
 WSS 9-03.9(2) – Permeable Ballast, or  
 WSS 9-13.7(2) - Backfill for Rock Wall   
 
The initial lift of stabilization material used to fill over-excavations should be 18 inches thick and 
compacted to a firm condition.  Successive lifts should be 12 inches thick and compacted to a 
dense, unyielding condition. 
 
7.4.8 Drain Rock 
Drain rock used in infiltration systems, subsurface drains, or against retaining walls should 
consist of granular material with a maximum particle size of 1 inch and should meet the 
specifications provided in WSS 9-03.12(4) – Gravel Backfill for Drains.  The material should be 
free of roots, organic matter, and other unsuitable materials; have less than 2 percent by dry 
weight passing the U.S. Standard No. 200 sieve (washed analysis); and have at least two 
mechanically fractured faces. 
 
7.4.9 Retaining Wall Select Backfill 
Backfill material placed behind retaining walls and extending a horizontal distance of ½H, where 
H is the height of the retaining wall, should consist of select granular material that meets the 
specifications provided in WSS 9-03.12(2) – Gravel Backfill for Walls.  We recommend the select 
granular wall backfill be separated from general fill, native soil, and/or topsoil using a geotextile 
fabric that meets the specifications provided in WSS 9-33.2 – Geosynthetic Properties for 
drainage geotextiles.   
 
7.4.10 Floor Slab Base Rock 
Imported granular material placed beneath building floor slabs should be clean, crushed rock or 
crushed gravel and sand that is fairly well graded between coarse and fine.  The granular 
material should contain no deleterious material, have a maximum particle size of 1½ inches and 
less than 5 percent by dry weight passing the U.S. Standard No. 200 sieve, have at least two 
mechanically fractured faces, and should meet the specifications provided in WSS-9-03.9(3) – 
Crushed Surfacing.  The imported granular material should be placed in one lift and compacted 
to not less than 95 percent of the maximum dry density, as determined by ASTM D 1557. 
 
7.5 GEOSYNTHETICS 
We recommend the use of geotextiles for stabilizing the base of over-excavations when wet or 
saturated soil conditions are encountered and as a separator between subsurface drainage 
materials and native materials or fill.  The geotextiles should be installed in conformance with 
the specifications provided in WSS 2-12 – Construction Geosynthetic.   
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7.5.1 Stabilization Geotextile 
We recommend using a woven geotextile stabilization material at the base of over-excavations 
and to stabilize the exposed subgrade beneath paved areas if construction is completed during 
the wet season.  The geotextile should conform to the specifications for woven soil stabilization 
material provided in WSS 9-33.2(1) – Geotextile Properties, Table 3 Geotextile for Separation or 
Soil Stabilization. 
 
7.5.2 Separation and Drainage Geotextile 
We recommend using a non-woven geotextile drainage material around subsurface drains to 
separate drain rock from adjacent materials.  The geotextile should conform to the specifications 
for non-woven separation material provided in WSS 9-33.2(1) – Geotextile Properties, Table 3 
Geotextile for Separation or Soil Stabilization. 
 
7.6 WET WEATHER CONSIDERATIONS 
This section describes additional recommendations with potential budget and schedule impacts 
that may affect the owner and site contractor if earthwork occurs during the wet season.  These 
recommendations are based on the site conditions and our experience on previous construction 
projects completed in the area. 
 
 The near-surface soil is expected to consist of silty sand.  The fines content of the material is 

high, and the soil will be susceptible to deterioration during wet weather.  If construction is 
completed or extends into the wet season, we recommend stabilizing the areas of the site 
where construction traffic is anticipated using either a gravel working pad or cement-treated 
soil overlain with a 4-inch-thick layer of crushed rock.  Additional BMPs will be necessary in 
cement-treated areas and to monitor/manage the pH levels in stormwater discharge. 

 Site soil will not be suitable for use as structural fill during wet weather, and imported fill will 
be required.  Imported fill will need to consist of non-moisture sensitive materials composed 
of sand and gravel or crushed rock materials. 

 Earthwork should be accomplished in small sections to minimize exposure to wet weather.  
 Excavation or the removal of unsuitable soil should be followed promptly by the placement 

and compaction of clean structural fill. 
 The size of construction equipment and access to the area should be limited to prevent soil 

disturbance. 
 The ground surface in the construction area should be sloped and sealed with a 

smooth-drum roller to promote rapid runoff of precipitation, to prevent surface water from 
flowing into excavations, and to prevent puddles from forming.  

 The building pad should be surfaced with a 12-inch-thick gravel pad consisting of 
stabilization material as described in the “Fill Materials” section.  This layer will help protect 
the pad from deterioration under construction traffic during wet weather.  The protected area 
should also extend outwards from the building pad a sufficient distance to provide stabilized 
access for construction equipment around the perimeter of the building.   

 Additional excavation below planned foundation subgrades should be anticipated in order to 
construct a 2-inch-thick lean mix concrete rat slab or to install a 6-inch-thick layer of crushed 
surfacing base course to protect the foundation subgrade from deterioration. 
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 Installation of sumps within excavations may be necessary to remove accumulated 
stormwater.  The sumps should be located outside of the footing footprint and be installed 
to a depth sufficient to lower the water to below the excavated subgrade elevation. 

 Construction of stabilized access roads using non-moisture sensitive materials and geotextile 
fabric to provide separation from underlying soil should be expected. 

 Increased handling, excavation, and disposal of wet and disturbed surface materials should 
be expected. 

 Protection of exposed soil subgrades and stockpiles will be required.  
 Heavy rainfall can occur during winter months and can compromise earthwork schedules in 

this region 
 In general, snowfall is not dramatically high; however, frozen ground should not be proof 

rolled or compacted, and fill should not be placed over frozen ground. 
 
8.0 OBSERVATION OF CONSTRUCTION 
 
Recommendations provided in this report assume that GeoDesign will be retained to provide 
geotechnical consultation and observation services during construction.  Satisfactory earthwork 
and foundation performance depends to a large degree on the quality of construction.  
Subsurface conditions observed during construction should be compared with those 
encountered during the subsurface explorations.  Recognition of changed conditions requires 
experience with the site conditions and an understanding of the geotechnical recommendations; 
therefore, GeoDesign personnel should visit the site with sufficient frequency to detect whether 
subsurface conditions change significantly from those anticipated and to verify that the work is 
completed in accordance with the construction drawings and specifications. 
 
Observation and laboratory testing of the proposed fill materials should be completed to verify 
that proposed fill materials are in conformance with our recommendations.  Observation of the 
placement and compaction of the fill should be performed to verify it meets the required 
compaction and will be capable of providing the structural support for the proposed 
infrastructure and buildings.  A sufficient number of in-place density tests should be performed 
as the fill is placed to verify the required relative compaction is being achieved. 
 
9.0 LIMITATIONS 
 
We have prepared this report for use by KPG, Inc. and its consultants in design of this project.  
The data and report can be used for bidding or estimating purposes, but our report, conclusions, 
and interpretations should not be construed as warranty of the subsurface conditions and are 
not applicable to other nearby building sites. 
 
Exploration observations indicate soil conditions only at specific locations and only to the depths 
penetrated.  They do not necessarily reflect soil strata or water level variations that may exist 
between exploration locations.  If subsurface conditions differing from those described are noted 
during the course of excavation and construction, re-evaluation will be necessary. 
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The site development plans and design details were preliminary at the time this report was 
prepared.  If design changes are made, we request that we be retained to review our conclusions 
and recommendations and to provide a written modification or verification. 
 
The scope of our services does not include services related to construction safety precautions 
and our recommendations are not intended to direct the contractor's methods, techniques, 
sequences, or procedures, except as specifically described in our report for consideration in 
design. 
 
Within the limitations of scope, schedule, and budget, our services have been executed in 
accordance with generally accepted practices in this area at the time the report was prepared.  
No warranty, express or implied, should be understood. 
 

   
 
We appreciate the opportunity to be of continued service to you.  Please call if you have 
questions concerning this report or if we can provide additional services. 
 
Sincerely, 
 
GeoDesign, Inc. 
 
 
 
Kevin J. Lamb, P.E. 
Principal Engineer 
 
 

Signed 08/10/2017 
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APPENDIX A 
 
FIELD EXPLORATIONS 
 
GENERAL 
Subsurface conditions at the site were explored by completing one soil borings (B-1) to a depth 
of 61.0 feet BGS.  The boring was completed on July 30, 2014 by Holt Drilling Services of Milton, 
Washington, using a track-mounted drill rig and mud rotary drilling techniques.  The location of 
the exploration was determined in the field by using hand-held GPS equipment.  This information 
should be considered accurate to the degree implied by the methods used. 
 
A member of our geotechnical staff observed the exploration.  We obtained representative 
samples of the various soils encountered in the exploration.  Samples were obtained using an 
SPT at 2.5-foot intervals for the initial 10 feet and then at 5-foot intervals thereafter.   
 
SOIL CLASSIFICATION 
The soil samples were classified in accordance with the “Exploration Key” (Table A-1) and “Soil 
Classification System” (Table A-2), which are included in this appendix.  The exploration log 
indicates the depths at which the soils or their characteristics change, although the change could 
be gradual.  A horizontal line between soil types indicates an observed change.  If the change 
was gradual the change is indicated using a dashed line.  Classifications and sampling intervals 
are presented on the exploration log included in this appendix. 
 
LABORATORY TESTING 
 
CLASSIFICATION  
The soil samples were classified in the laboratory to confirm field classifications.  The laboratory 
classifications are presented on the exploration logs if those classifications differed from the 
field classifications. 
 
  
 
 
 



SYMBOL SAMPLING DESCRIPTION 

 

 

 

Location of sample obtained in general accordance with ASTM D 1586 Standard Penetration Test 
with recovery 
 
Location of sample obtained using thin-wall Shelby tube or Geoprobe® sampler in general 
accordance with ASTM D 1587 with recovery 
 
Location of sample obtained using Dames & Moore sampler and 300-pound hammer or pushed 
with recovery  
 
Location of sample obtained using Dames & Moore and 140-pound hammer or pushed with 
recovery 
 
Location of sample obtained using 3-inch-O.D. California split-spoon sampler and 140-pound 
hammer 
 
Location of grab sample 
 
 
Rock coring interval 
 
 
Water level during drilling 
 
 
Water level taken on date shown 

GEOTECHNICAL TESTING EXPLANATIONS 

ATT 

CBR 

CON 

DD 

DS 

HYD 

MC 

MD 

OC 

P 

Atterberg Limits 

California Bearing Ratio 

Consolidation 

Dry Density 

Direct Shear 

Hydrometer Gradation 

Moisture Content 

Moisture-Density Relationship  

Organic Content 

Pushed Sample 

PP 

P200 

 

RES 

SIEV 

TOR 

UC 

VS 

kPa 

Pocket Penetrometer 

Percent Passing U.S. Standard No. 200 
 Sieve 

Resilient Modulus 

Sieve Gradation 

Torvane 

Unconfined Compressive Strength 

Vane Shear 

Kilopascal 

ENVIRONMENTAL TESTING EXPLANATIONS 

CA 

P 

PID 

 

ppm 

Sample Submitted for Chemical Analysis 

Pushed Sample  

Photoionization Detector Headspace 
 Analysis 

Parts per Million 

ND 

NS 

SS 

MS 

HS 

Not Detected 

No Visible Sheen 

Slight Sheen 

Moderate Sheen 

Heavy Sheen 
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EXPLORATION KEY  TABLE A-1 

Graphic Log of Soil and Rock Types 

 
 

Inferred contact between soil or 
rock units (at approximate 
depths indicated) 

Observed contact between soil or 
rock units (at depth indicated) 



RELATIVE DENSITY - COARSE-GRAINED SOILS 

Relative Density 
Standard Penetration 

Resistance 
Dames & Moore Sampler  

(140-pound hammer) 
Dames & Moore Sampler  

(300-pound hammer) 

Very Loose 0 – 4 0 - 11 0 - 4 

Loose 4 – 10 11 - 26 4 - 10 

Medium Dense 10 – 30 26 - 74 10 - 30 

Dense 30 – 50 74 - 120 30 - 47 

Very Dense More than 50 More than 120 More than 47 

CONSISTENCY - FINE-GRAINED SOILS 

Consistency 
Standard Penetration 

Resistance 
Dames & Moore Sampler 

(140-pound hammer) 
Dames & Moore Sampler  

(300-pound hammer) 
Unconfined Compressive 

Strength (tsf) 

Very Soft Less than 2 Less than 3 Less than 2 Less than 0.25 

Soft 2 - 4 3 – 6 2 - 5 0.25 - 0.50 

Medium Stiff 4 - 8 6 – 12 5 - 9 0.50 - 1.0 

Stiff 8 - 15 12 – 25 9 - 19 1.0 - 2.0 

Very Stiff 15 - 30 25 – 65 19 – 31 2.0 - 4.0 

Hard More than 30 More than 65 More than 31 More than 4.0 

PRIMARY SOIL DIVISIONS GROUP SYMBOL GROUP NAME 

COARSE-GRAINED 
SOILS 

 
(more than 50% 

retained on  
No. 200 sieve) 

GRAVEL 
 

(more than 50% of 
coarse fraction 

retained on  
No. 4 sieve) 

CLEAN GRAVELS 
(< 5% fines) 

GW or GP GRAVEL 

GRAVEL WITH FINES 
(≥ 5% and ≤ 12% fines) 

GW-GM or GP-GM GRAVEL with silt 

GW-GC or GP-GC GRAVEL with clay 

GRAVELS WITH FINES 
(> 12% fines) 

GM silty GRAVEL 

GC clayey GRAVEL 

GC-GM silty, clayey GRAVEL 

SAND 
 

(50% or more of 
coarse fraction 

passing  
No. 4 sieve) 

CLEAN SANDS 
(<5% fines) 

SW or SP SAND 

SANDS WITH FINES 
(≥ 5% and ≤ 12% fines) 

SW-SM or SP-SM SAND with silt 

SW-SC or SP-SC SAND with clay 

SANDS WITH FINES 
(> 12% fines) 

SM silty SAND 

SC clayey SAND 

SC-SM silty, clayey SAND 

FINE-GRAINED 
SOILS 

 
(50% or more 

passing  
No. 200 sieve) 

SILT AND CLAY 

Liquid limit less than 50 

ML SILT 

CL CLAY 

CL-ML silty CLAY 

OL ORGANIC SILT or ORGANIC CLAY 

Liquid limit 50 or 
greater 

MH SILT 

CH CLAY 

OH ORGANIC SILT or ORGANIC CLAY 

HIGHLY ORGANIC SOILS PT PEAT 

MOISTURE 
CLASSIFICATION 

ADDITIONAL CONSTITUENTS 

Term Field Test 
Secondary granular components or other materials  

such as organics, man-made debris, etc. 

Percent 

Silt and Clay In: 

Percent 

Sand and Gravel In: 

dry very low moisture, 
dry to touch 

Fine-Grained 
Soils 

Coarse-
Grained Soils 

Fine-Grained 
Soils 

Coarse-
Grained Soils 

moist 
damp, without 
visible moisture 

< 5 trace trace < 5 trace trace 

5 – 12 minor with 5 – 15 minor minor 

wet 
visible free water, 
usually saturated 

> 12 some silty/clayey 15 – 30 with with 

 > 30 sandy/gravelly Indicate % 
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SOIL CLASSIFICATION SYSTEM  TABLE A-2 



Drill was grinding on cobble
at 6.5 feet.
Driller Comment:  mud
thinning at 7.5 feet,
indicating increased
moisture.

3-inch-thick layer of coarse
sand at 12.5 feet.

16.0

23.0

Medium dense, light brown, silty SAND
(SM), trace gravel; dry, fine to medium,
gravel is fine.

very dense; gravel is fine to coarse at
5.0 feet

with gravel and cobbles; moist, fine to
coarse at 7.5 feet

brown at 12.5 feet

Very dense, brown-gray SAND (SP),
minor gravel, trace silt; moist, fine to
medium, gravel is fine.

gray at 20.0 feet

Very dense, brown, silty SAND with
gravel and cobbles (SM); moist, fine to
medium, gravel is fine to coarse.

INSTALLATION AND
COMMENTS

    MOISTURE CONTENT %
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BORING METHOD: mud rotary (see report text)

DRILLED BY: Holt Drilling, Inc.
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Surface elevation was not
measured at the time of
exploration.
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(continued from previous page)

Very dense, gray-brown SAND (SP), trace
silt and gravel; moist to wet, fine to
medium, gravel is fine.

gravel is fine to coarse at 50.0 feet

wet at 60.0 feet
Very dense, brown, silty SAND with
gravel (SM); wet, fine to medium, gravel
is fine to coarse.
Exploration completed at a depth of
61.0 feet.

INSTALLATION AND
COMMENTS

    MOISTURE CONTENT %

CORE REC%RQD%

    BLOW COUNT

BORING B-1

COMPLETED: 07/30/14

EL
EV

A
T

IO
N

D
EP

T
H

SA
M

PL
E

FIGURE A-1

BORING BIT DIAMETER: 4 7/8-inch

KIRKLAND, WA

KPG-34-01

SOUTH KIRKLAND PARK & RIDE CKC CONNECTION

G
R

A
PH

IC
 L

O
G

MATERIAL DESCRIPTION

T
ES

T
IN

G

(continued)

DEPTH
FEET

LOGGED BY: TAP

 AUGUST 2017
10700 Meridian Avenue North - Suite 402

Seattle WA 98133
206.838.9900   www.geodesigninc.com

BORING METHOD: mud rotary (see report text)

DRILLED BY: Holt Drilling, Inc.
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ACRONYMS AND ABBREVIATIONS 
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ACRONYMS AND ABBREVIATIONS 
 
AC asphalt concrete 
ADA Americans with Disabilities Act 
ASTM American Society for Testing and Materials 
BGS below ground surface 
BMP Best Management Practice 
CKC Cross Kirkland Corridor 
CSO Combined Sewer Overflow 
g gravitational acceleration (32.2 feet/second2) 
GIS geographic information system 
GPS global positioning system 
H:V horizontal to vertical 
IBC International Building Code 
ksf kips per square foot 
LiDAR light detection and ranging 
LUC Land Use Code 
MCE maximum considered earthquake 
OSHA Occupational Safety and Health Administration 
PCC portland cement concrete 
pcf pounds per cubic foot 
pci pounds per cubic inch 
PGA peak ground acceleration 
psf pounds per square foot 
psi pounds per square inch 
PVC polyvinyl chloride  
SFZ Seattle Fault Zone 
SPT standard penetration test 
WSS Washington Standard Specifications for Road, Bridge, and Municipal 

Construction (2014) 
 




