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I. Proposal Description  

The applicant requests a Critical Areas Land Use Permit for the stabilization of eroding 
stream banks on a portion of Kelsey Creek, the modification of the stream channel to 
enhance fish passage and moderate stream flow velocity, and the restoration of 
riparian zone vegetation. 
 
High water velocities in the area 
have eroded away portions of the 
bank located adjacent to several 
structures associated with the Early 
World Children’s School property.  
Continued high water velocities and 
limited stabilization features in place 
will likely lead to a loss of additional 
property.  In order to repair portions 
of the stream bank and prevent 
further damage to the property, the applicant is proposing to install large woody debris, 
large boulders and coir lifts is proposed.  Additionally, the project involves the removal 
of invasive species from within the stream buffer and the enhancement of the buffer 
with native plantings and a short interpretive trail. 
 
The Land Use Code (LUC) Critical Areas Overlay District 20.25H specifies that if a 
proposal involves disturbance to or modification of the critical area, critical area buffer, 
or critical area structure setback the proposal is required to receive a Critical Areas 
Land Use Permit LUC Part 20.30P.  The proposal is categorized as both a 
“stabilization measure” and a “habitat improvement project”.  Both of these uses are 
considered “specified uses” in LUC 20.25H.055 and are linked in their necessity and 
long-term functionality for the project. 
 
 

II. Site Description, Zoning, Land Use and Critical Areas 
 
A. Site Description 

The project site currently consists of portions of three adjacent parcels along the south 
side of NE Bellevue Redmond Road just west of 140th Avenue NE.  Kelsey Creek 
flows in a south-southwesterly and then a west‐northwesterly direction as it passes 
through the three parcels.  The site is relatively flat, with the exception of the banks of 
Kelsey Creek, which in some areas are nearly vertical.  This particular segment of 
Kelsey Creek is highly urbanized and constrained in many sections by sheet pile walls 
associated with roadway improvements on Bel Red Road and three bridge crossings 
that access the property.  Overall, this stream section is characterized by eroded 
stream banks, high water velocities, channel downcutting, low quality fish and 
invertebrate habitat, and poor aesthetics.  Large woody debris is absent from the 
stream corridor in this reach and current grade control is limited and associated with 
periodic large boulders. 
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B. Zoning 

The property is zoned BR-ORT (Bel Red – Office Retail Transition).  Due to the 
presence of Kelsey Creek on the property, the property is within the critical areas 
overlay district.  The southern 150 feet of the property is within the multi-family 
transition district.  The project area is adjacent to Bel Red Road and not within the 
multi-family transition district. 
 

C. Land Use Context 
The existing land use of the property is a children’s school.  The location of the project 
area on the north side of the site provides a vegetated-buffer for the developed portion 
of the property from Bel Red Road.  The proposed project will enhance the buffering 
effect of this area through the installation of native shrubs and trees in an area that is 
currently dominated by English ivy. 
 

D. Critical Areas Functions and Values  
 
i. Streams and Riparian Areas 
The functions and values of streams and riparian areas are based on the dynamic 
interaction between the stream itself and its adjacent riparian area.  Healthy stream 
systems convey storm and surface water, provide habitat for fish and other wildlife, 
and support diverse vegetative communities.  In turn, riparian vegetation along 
stream banks and in floodplains support healthy stream conditions by providing a 
buffer that mitigates the impacts of urbanization.  
 
Upland and wetland riparian areas retain sediments, nutrients, pesticides, 
pathogens, and other pollutants that may be present in runoff, protecting water 
quality in streams.  The roots of riparian plants also hold soil and prevent erosion 
and sedimentation that may affect spawning success or other behaviors, such as 
feeding.  Riparian vegetation also provides wildlife habitat corridors for terrestrial 
species.  Additional, these vegetated corridors enhance the community by 
providing a green backdrop that softens and enhances the urban environment. 
 
ii. Floodplains 
The value of floodplains can be described in terms of both the hydrologic and 
ecological functions they provide.  Flooding occurs when runoff exceeds the 
capacity of rivers and streams to convey water within their banks, or when 
engineered stormwater systems become overwhelmed.  Floodplains diminish the 
effects of urbanization by temporarily storing water and mediating flow to 
downstream reaches. The capacity of a floodplain to buffer upstream fluctuations in 
discharge may vary according to valley confinement, gradient, local relief, and flow 
resistance provided by vegetation. Development within the floodplain can 
dramatically affect the storage capacity of a floodplain, impact the hydrologic 
regime of a basin and present a risk to public health and safety and to property and 
infrastructure.  



Kelsey Creek Early World Bank Stabilization and Enhancement 
09-129666-XE 
Page 3 of 18 
 

 
 

III. Consistency with Land Use Code Requirements: 
 

A. Zoning District Dimensional Requirements: 
The site is located in the BR-ORT zoning district.  There is no structural development 
proposed, therefore the zoning districts dimensional requirements are not applicable.   

 
B. Critical Areas Requirements LUC 20.25H: 

 
i. Performance Standards for Specific Uses LUC 20.25H.055 
The proposed project is classified as both habitat improvement and bank 
stabilization.  As such, it is required to comply with the performance standards 
enumerated in LUC 20.25H.055.C.3.j and 20.25H.055.C.3.m, respectively. 
 
LUC 20.25H.055.C.3.j states that, “disturbance, clearing and grading are allowed in 
the critical area or critical area buffer for habitat improvement projects 
demonstrating an improvement to functions and values of a critical area or critical 
area buffer.”  The demonstration of this improvement was accomplished through 
satisfactory documentation contained in the applicant’s “Critical Areas Report.” 
 
LUC 20.25H.055.C.3.m states that, “proposed stabilization measures within a 
critical area or critical area buffer to protect against streambank erosion…may be 
approved…where avoidance measures are not technically feasible.”  The applicant 
has demonstrated through the submission of an “Existing Conditions Report” and a 
“Critical Areas Report.”   
 
The “Existing Conditions Report” documents the presence and risk of a sandbag 
retaining wall installed many years ago to prevent bank erosion.  This sandbag wall 
is deteriorating and is at risk of failing.  In the opinion of the applicant’s consultant, 
based on hydraulic and risk analysis, “a single, large storm could undermine the 
existing bank protection on this reach of the channel and cause failure. This would 
result in high sediment loads to the creek. A bank failure could also result in the 
loss of large mature conifer trees from the bank. The resulting losses of the 
embankment and vegetation could create extensive damage to the existing 
building located at the top of the bank.” 
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Figure1: Excerpt of Figure 3 from “Existing Condition Report” 
 

 
Figure 2: Sandbag Retaining Wall 
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The “Existing Conditions Report” also describes and analyzes the risk presented 
by continued bank undercutting and channel incision within the project stream 
reach.  The report finds that, “without restoration efforts, the steeper gradient 
sections of channel, although well-armored, will likely continue to incise.” 
 
Based on the analysis provided in the existing conditions report and the critical 
areas report, Avoidance is not technically feasible, in that avoidance would lead to 
further bank erosion, resulting in continued loss of property and threats to existing 
structures. 
 
The proposed project includes “soft stabilization measures.” Large woody debris, 
coir lifts and native vegetation are proposed for bank stabilization and all meet the 
definition of “soft stabilization measures.” 
 

C. Consistency with Land Use Code Critical Areas Performance Standards: 
20.25H.080 Performance Standards for streams 
1. Lights shall be directed away from the stream. 
No new lights are planned as part of the proposed project. Proposed restoration 
plantings within the stream buffer will help to provide a vegetated buffer between the 
adjacent roadway/structures and the stream. Therefore, implementation of the 
proposed project should result in less direct light on the critical area. 
 
2. Activity that generates noise such as parking lots, generators, and residential uses 
shall be located away from the stream or any noise shall be minimized through use of 
design and insulation techniques. 
No new development is planned as part of the proposed project. All proposed 
improvements are part of a stream restoration plan designed to stabilize portions of 
stream bank as well to improve fish habitat within the stream. Therefore, no new 
noise‐generating uses are proposed. However, proposed buffer restoration plantings 
will help to provide a vegetated buffer between the adjacent roadway/structures which 
may result in less overall noise within the critical area. 
 
3. Toxic runoff from new impervious area shall be routed away from the stream. 
No new impervious surfaces are planned as part of the proposed project. However, 
new native plantings within the stream buffer are proposed. The plantings will help to 
provide increased stormwater treatment and infiltration prior to runoff reaching the 
stream. 
 
4. Treated water may be allowed to enter the stream critical area buffer. 
As indicated in the prior response, on‐site stormwater runoff will be treated within the 
stream buffer prior to reaching the stream. Overall, a net improvement in stormwater 
treatment will result from the proposed restoration plan. 
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5. The outer edge of the stream critical area buffer shall be planted with dense 
vegetation to limit pet or human use. 
A stream buffer restoration plan has been prepared that details the areas proposed for 
enhancement. Specifically, dense, native vegetation will be planted within the stream 
buffer located south and east of the stream. 
 
Additional native plantings are proposed within the stream buffer located to the north 
and west of the stream. A woodchip trail is also planned for this portion of buffer to 
allow for limited access by the Early World Children’s School. The trail will provide a 
passive recreation area for the children and an opportunity to view the stream. Areas 
surrounding the trail will be planted with dense native vegetation. A fence along the 
outer edge of the buffer will prevent additional access into the restored buffer. 

 
6. Use of pesticides, insecticides and fertilizers within 150 feet of the edge of the 
stream critical area shall be in accordance with the City of Bellevue’s “Environmental 
Best Management Practices,” now or as hereafter amended. 
All usage of pesticides, insecticides and fertilizers within 150 feet of the on‐site stream 
shall be in accordance with the City of Bellevue’s “Environmental Best Management 
Practices.” 
 

D. Consistency with Land Use Code Critical Areas Performance Standards: 
20.25H.180.C Performance Standards for areas of special flood hazard 
Where use or development is allowed pursuant to LUC 20.25H.055, the following 
general performance standards shall be met. 
1. Intrusion over the area of special flood hazard. 
No structure is proposed for development as part of this proposal. The project is for 
stream bank stabilization and habitat improvement as allowed in LUC 20.25H.055. 
    
2. Elevation certificate following construction. 
Since no structure is proposed for development in the area of special flood hazard, the 
requirement for an elevation flood certificate does not apply. 
 
3. Construction materials and methods. 
No structure is proposed for development in the area of special flood hazard.  The 
project is for stream bank stabilization and habitat improvement as allowed in LUC 
20.25H.055. 

 
4. No rise in the base flood elevation. 
The proposed activity is an allowed use.  The applicant has demonstrated that there 
will be no net rise in the base flood elevation.    
 
Under proposed restored conditions, predicted 100‐year flood elevations range from 
173.62 feet to 178.28 feet. This represents a rise in water surface of 0.68 foot under 
existing conditions at the downstream end of the project area and an increase of 0.45 
foot at the upstream end. The most significant increase in flood elevation was 
predicted to be 0.87 foot. Under proposed conditions, flow velocities were generally 
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predicted to decrease by between 10 and 20 percent. Flood levels with the proposed 
in‐stream mitigations are lower than those that were likely present in the channel prior 
to recent (e.g. past 5 to 10 years) degradation. 
 
The proposed large woody debris and boulders are effective, in part, because they 
increase flow area and channel roughness, both of which cause a rise in water surface 
elevation. A rise in the water surface elevation is therefore expected to accompany 
reduced flow velocities and increased channel and bank stability provided by the 
restoration activity. The channel is sufficiently confined such that it cannot be easily 
widened to accommodate the proposed in‐stream structures. However, the predicted 
rise in water surface elevations will be confined within the banks of the channel. 
Similarly, the water surface elevation at the time of sheet pile installation was in excess 
of the estimated restored stream’s water surface elevation. Projected rises in the water 
surface elevation due to the restoration activity are less than the likely surface water 
elevations found in the project reach prior to the channel downcutting and erosion that 
initiated the need for this project. Therefore, there is anticipated to be no rise in the 
base flood elevation over pre‐existing conditions. 
 
5. Modification of stream channel. 

a. Modifications shall only be allowed in accordance with the habitat improvement 
projects. 

The proposed project includes the placement of large woody debris and boulders 
within the stream channel of Kelsey Creek. In addition to stabilizing portions of 
eroded stream bank, the in‐stream activities will also improve habitat for native fish 
by reducing water velocities, stabilizing the stream bed substrates, increasing the 
diversity of substrate sizes, and providing overhead cover and an increased food 
supply. 

 
b. Modification projects shall not result in blockage of side channels. 
No side channels currently exist on or in close proximity to the project site. 

 
c. The City of Bellevue shall notify adjacent communities, the state departments 

of Ecology and Fish and Wildlife, and the Federal Insurance Administration 
about the proposed modification at least 30 days prior to permit issuance. 

The City shall notify all appropriate local, state and federal agencies prior to permit 
issuance for stream channel modifications. 

 
d. The applicant shall maintain the altered or relocated portion of the stream 

channel to ensure that the flood‐carrying capacity is not diminished. 
Maintenance shall be bonded for a period of five years, and be in accordance 
with an approved maintenance program. 

The Utilities Department shall monitor and maintain the completed Instream 
improvements to ensure that flood‐carrying capacity is not diminished. 
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6. Compensatory storage. 
There is anticipated to be no rise in the base flood elevation over pre‐existing 
conditions. Therefore, no reduction in the effective base flood storage volume of the 
area is expected. 
 

E. Consistency with Critical Areas Report LUC 20.25.230. 
The applicant supplied a complete critical areas report prepared by The Watershed 
Company, a qualified professional.  The report met the minimum requirements in LUC 
20.25H.250.  The applicant’s critical areas report is attached. 
 

F. Consistency with Critical Areas Report – Additional provisions LUC 20.25H.090. 
The critical areas report additional provisions subsection pertains to the modification of 
stream critical area buffers.  The applicant is not proposing to modify the stream critical 
area buffer.  Therefore, this subsection does not apply. 
 

IV. Public Notice and Comment 
 
Application Date: November 4, 2009 
Public Notice (500 feet):  November 19, 2009 
Minimum Comment Period: December 3, 2009 
 
The Notice of Application for this project was published in the City of Bellevue weekly 
permit bulletin on November 19, 2009.  It was mailed to property owners within 500 
feet of the project site.  One comment letter was received from the Karen Walter with 
the Muckleshoot Indian Tribe Fisheries Division on December 2, 2009.   
 
Mrs. Walter raised three issues related to the project proposal.  These included 
monitoring of the project habitat improvements to ensure fish passage goals are 
realized, modification of the three bridges that span the creek in the project area, and 
future redevelopment plans for the Early World site.  The applicant prepared a written 
response that was relayed to Mrs. Walter on December 7, 2009.   The applicant’s 
response is included in the project file. 
 
As a result of the City review and supported by the first issue raised by Mrs. Walter, a 
the applicant was required to revise their monitoring plan to include provisions for 
monitoring the in-stream components of the project to ensure fish passage and habitat 
goals are realized.  See condition of approval #2 in Section X.  The second two issues 
raised by Mrs. Walter were outside of the purview of the City’s regulatory review for 
this project. 
 
 

V. Summary of Technical Reviews 
 
Clearing and Grading: 
The Clearing and Grading Division of the Development Services Department has 
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reviewed the proposed development for compliance with Clearing and Grading codes 
and standards.  The Clearing and Grading staff found no issues with the proposed 
development.  Several conditions of approval will be enforced on the proposal’s 
subsequent clearing and grading permit.  See section X for conditions of approval. 
 
 

VI. State Environmental Policy Act (SEPA) 
 
The environmental review indicates no probability of significant adverse environmental 
impacts occurring as a result of the 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 
A temporary erosion and sedimentation control plan is included in the project plans, 
and addresses all requirements for restoring the site to its current condition as well as 
erosion and sedimentation management practices.  Erosion and sediment control best 
management practices include the installation of silt fencing around the work area and 
covering exposed soils to prevent migration of soils to the adjacent wetland.  The 
applicant will also be required to submit information regarding the use of pesticides, 
insecticides, and fertilizers to avoid impacts to water resources.  See Section X for a 
related condition of approval. 
 

B. Animals 
The project site is identified as fish habitat for cutthroat trout, threatened Puget Sound 
Chinook salmon and Coho Salmon.  The applicant has discussed the habitat 
requirements for these species in the attached critical areas report.  The proposed 
project is intended to improve habitat conditions for these species by reducing the flow 
velocities and water depth through the project.  In addition, the removal of invasive 
plant species and replacement with native trees, shrubs and groundcovers with 
improve the riparian and upland habitat characteristics for terrestrial species.   
 

C. Plants 
As stated above, the proposed project will remove invasive plant species and replace 
them with native plant species that will complement the in-stream habitat improvement 
project.  These plants will be maintained and monitored for a period four years to 
ensure restoration plan objectives have been achieved. See Section X for related 
conditions of approval. 
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D. Noise 
The project area is adjacent to Bel-Red Road and is within the BR-ORT land use 
zoning district.  There is little chance for noise disturbance as a result of the project 
construction.  The completed project will create no additional noise over the current 
conditions.  Construction noise is  limited by the City’s Noise Ordinance (Chapter 9.18 
BCC) which regulates construction hours and noise levels. See Section X for a related 
condition of approval. 
 
 

VII. Changes to proposal as a result of City review 
Upon review of the applicant’s critical areas report and existing conditions report, the 
applicant was requested to complete a monitoring plan that addresses the habitat 
improvements and hydraulic modifications for a minimum of five years.  The monitoring 
plan included factors related to stability of placed wood and large boulders, velocity of 
water, maintenance of stream bed gravels that are seen as suitable for fish spawning, 
and channel depth and width per the proposed plans.   
 

 
VIII. Decision Criteria 
 

A. Critical Areas Report Decision Criteria- General Criteria LUC 20.25H.255 
The Director may approve, or approve with modifications, the proposed modification 
where the applicant demonstrates:  
 
1. The modifications and performance standards included in the proposal lead 
to levels of protection of critical area functions and values at least as protective 
as application of the regulations and standards of this code; 
 
Finding: A stream restoration plan that details the areas proposed for in‐stream, 
stream bank and stream buffer improvements has been prepared. The plan proposes 
the placement of large woody debris, large boulders, coir lifts and native vegetation to 
stabilize portions of stream bank as well to improve fish habitat within the stream. 
Additionally, restoration of the stream buffer area with native plantings is proposed. 
Restoration will involve the planting of 3,290 square feet of native vegetation (trees, 
shrubs and groundcover) within the critical area buffer, along with the removal of 
approximately 3,290 square feet of invasive and non‐native species.  Proposed buffer 
plantings will increase species diversity, providing a variety of forage species for 
wildlife. An increase in structural diversity over existing conditions will also result, 
providing more suitable summer and winter cover conditions for wildlife, particularly 
songbirds. The proposed native plantings will also improve stormwater functions within 
the buffer, allowing improved filtration of stormwater adjacent to the stream and also 
helping to remove pollutants from stormwater before entering the stream. Additionally, 
native plantings placed adjacent to the stream will help to provide overhanging 
vegetation, which will increase the input of detritus and insects and provide an overall 
benefit to fish habitat. The restoration plan will provide for substantially improved 
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critical area and buffer functions and values relative to the existing condition. The 
monitoring and maintenance plan will ensure long-term success of the restoration plan. 
 
2.  Adequate resources to ensure completion of any required mitigation and 
monitoring efforts;  
 
Finding:  A maintenance and monitoring plan was included in the applicant’s critical 
areas report. The plan details methods of invasive species removal, specifies 
appropriate species for planting and planting techniques, describes proper 
maintenance activities, and sets forth performance standards to be met yearly during 
monitoring. This will ensure that restoration plantings will be maintained, monitored 
and successfully established within the first four years following implementation. 
Furthermore, to ensure that the proposed plantings are installed and that the four‐year 
maintenance and monitoring plan is implemented, the Early World Children’s School 
will post an Installation Assurance Device and a Maintenance Assurance Device prior 
to permit issuance. 
 
3. The modifications and performance standards included in the proposal are 
not detrimental to the functions and values of critical area and critical area 
buffers off-site; and 
 
Finding:  No specific critical areas were found off‐site. The restoration of Kelsey Creek 
on the subject site will provide access to improved rearing habitat for fish and may 
increase fish abundance, size, and species diversity on adjacent properties.  
Furthermore, restoration of the on‐site buffer will increase the overall habitat function 
of the area, thereby improving habitat functions on adjacent properties. 
 
4. The resulting development is compatible with other uses and development in 
the same land use district. 
 
Finding:  No new development is planned as part of the proposed project. The 
proposed bank stabilization and habitat improvement project is considered compatible 
with the existing use and other uses in the land use district.  The existing land uses are 
allowed within the land use district and will not change as a result of the proposed 
project. Stabilization measures and habitat improvement projects are allowed within all 
land use districts, including critical areas and their buffers.  Therefore, the proposed 
project is compatible with other uses and development in the same land use district. 
 

B. Critical Areas Land Use Permit Decision Criteria 20.30P 
The Director may approve or approve with modifications an application for a critical 
areas land use permit if: 
 
1. The proposal obtains all other permits required by the Land Use Code;  
 
Finding:  The project applicant has applied for a Critical Areas Land Use Permit (LO), 
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with SEPA review, to allow for improvements within Kelsey Creek and the adjacent 
stream buffer. A Clear and Grade Permit (GH) is also required and will be applied for 
at a later date. No other City of Bellevue permits will be required of the project. 
 
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:  The proposed project includes the placement of large woody debris, large 
boulders, coir lifts, and native vegetation to stabilize portions of stream bank as well as 
to improve fish habitat within Kelsey Creek. Additionally, restoration of the stream 
buffer with native plantings is proposed.  The proposal includes use of the best 
available design and development techniques to stabilize portions of eroded stream 
banks and reduce overall water velocities through the site.  The design incorporates 
the use of soft stabilization measures, including large woody debris, coir lifts, and 
vegetation; in‐stream habitat improvement; and upland habitat restoration. The 
development techniques mentioned above, coupled with approximately 3,290 square 
feet of stream buffer enhancement, will result in the least impact on the critical area 
and critical area buffer. 
 
3. The proposal incorporates the performance standards of Part 20.25H to the 
maximum extent applicable, and ; 
 
Finding:  See previous section for discussion on compliance with performance 
standards stabilization measures, habitat improvement projects, streams, and areas of 
special flood hazard. 
 
4. The proposal will be served by adequate public facilities including street, fire 
protection, and utilities; and; 
 
Finding:  The project site is currently served by adequate public facilities. Proposed 
stabilization measures and habitat improvements will not cause the need for additional 
public facilities. 
 
5. The proposal includes a mitigation or restoration plan consistent with the 
requirements of LUC Section 20.25H.210; and  
 
Finding:  A restoration plan has been prepared in accordance with the requirements 
of LUC 20.25H.210. 
 
6. The proposal complies with other applicable requirements of this code. 
 
Finding:  As discussed in Section IV & V of this report, the proposal complies with all 
other applicable requirements of the Land Use Code.  
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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 Planning and Community Development does hereby approve 
with conditions the proposal to stabilize stream banks and enhance fish and wildlife 
habitat within Kelsey Creek and its critical area buffer at the Early World Children’s 
School at 13831 Bel-Red Road.  
 
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- 
Land Use Code- BCC 20.25H Kevin LeClair, 425-452-2928 
Noise Control- BCC 9.18 Kevin LeClair, 425-452-2928 

 
The following conditions are imposed under the Bellevue City Code or SEPA 
authority referenced: 

 
1. Restoration for Areas of Temporary Disturbance:  A restoration plan for all 
areas of temporary disturbance is required to be submitted for review and approval by 
the City of Bellevue prior to the issuance of the Clearing and Grading Permit. The plan 
shall include the documentation of existing site conditions and shall identify the 
restoration measures to return the site to its existing conditions per LUC 
20.25H.220.H.   
 
Authority:  Land Use Code 20.25H.220.H 
Reviewer:  Kevin LeClair, Land Use 
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2. Monitoring Plan for Riparian Restoration and Habitat Improvement: To ensure 
the proposed restoration plan associated with bank stabilization and in-stream habitat 
improvement is successful, a five year monitoring plan shall be reviewed and approved 
as part of the underlying clearing and grading permit required to implement the project. 
 
The monitoring plan shall include performance standards related to the following items: 
i. Percent survival of native plants installed in the riparian buffer. (100% at the end of 
year 1) 
ii. Cover by native plant species in the restoration area. (60% native cover at end of 
year 3, and 80 native cover at end of year 4; native volunteer species may count 
toward cover standard) 
iii. Exclude invasive plant species from the restoration area. (No more that 10% cover 
by area in any reporting period.)  
iv. Stability of the installed large woody debris and boulders. (All LWD remains in 
place and 90% of boulders remain in project area for the entire monitoring period.) 
v. Stability and consistency of the overall channel dimension. (No more that 10% 
change in bank-full width and depth for the entire monitoring period.) 
vi. Maintain  suitable salmonid spawning and aquatic insect habitat. (No reduction in 
pre-project condition for the entire monitoring period.) 
 
Authority: Land Use Code 20.25H.220 
Reviewer: Kevin LeClair, Land Use 
 
3. Rainy Season restrictions: Due to the proximity to Kelsey Creek, no clearing and 
grading   activity may occur during the rainy season, which is defined as November 1 
through April 30. 
 
Authority:  Bellevue City Code 23.76.093.A,  
Reviewer: Savina Uzunow, Clear and Grade 
 
4. Pesticides, Insecticides, and Fertilizers: The applicant must submit as part of 
the required Clearing and Grading 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: Kevin LeClair, Land Use 
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5. 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: Kevin LeClair, Land Use 
 
6.  Construction Stormwater Pollution Prevention Plan:  To ensure contaminated 
stormwater or construction-related runoff does not pollute adjacent surface water, a 
construction stormwater pollution prevention plan (CSWPPP) is required for all 
clearing and grading permit applications for industrial, commercial, multi-family, plat 
and short plat developments.  The CSWPPP outline should be generally consistent 
with the SWPPP requirements of the National Pollutant Discharge Elimination System 
(NPDES) General Storm water Permit for Construction Activities. 
 
Turbidity and pH monitoring will be required during the site grading.  A monitoring plan 
must be submitted as part of the CSWPPP with the Clearing & Grading permit 
application or during review of the Clearing and Grading permit application. 
 
Authority: Bellevue City Code 23.76 
Reviewer: Savina Uzunow, Clear and Grade 
 
7. In-Water Work Window:  To prevent damage or disturbance to threatened fish 
species, work in the active channel approved by the underlying clearing and grading 
permit must be completed during an in-water work window of July 1 to August 31 
unless an exception has been granted in writing by the Washington Department of 
Fish and Wildlife. 
 
Authority: Land Use Code 20.25H.160 
Reviewer: Kevin LeClair, Land Use 
 
8. Dewatering Plan:  To ensure the work area is free of moving water and turbid 
water generated during construction is not able to flow downstream from the work site, 
a satisfactory dewatering plan must be submitted and approved as part of the 
underlying clearing and grading permit. 
 
Authority: Bellevue City Code 23.76 
Reviewer: Savina Uzunow, Clear and Grade 
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9. Recreation Access Viewing Area:  As a condition of approval of the underlying 
clearing and grading permit, the proposed “hardened” access to the north side of the 
stream must be removed from the project plans.  A soft-surface trail and viewing area 
into the stream buffer is allowed, but the timber stairway must be removed from the 
plans.   In order to gain access, no steps can be constructed where a technically 
feasible alternative exists that results in less impact to the critical area or its buffer.  
The proposed design shall comply with the performance standards for non-motorized 
trails in LUC 20.25H.055.C.3.g.i. 
 
Authority: Land Use Code 20.25H.055.C.3.f 
Reviewer: Kevin LeClair, Land Use 

 
10. Applicable State and Federal Permits: Prior to approval of the underlying 
clearing and grading permit and before work can be allowed to proceed, all applicable 
state and federal permits must be presented to the Development Services Department. 
 
Authority: Land Use Code 20.25H.180.C.2 
Reviewer: Kevin LeClair, Planning and Community Development Department 
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ENVIRONMENTAL CHECKLIST 

4/18/02
Thank you in advance for your cooperation and adherence to these procedures.  If you need assistance in 
completing the checklist or have any questions regarding the environmental review process, please visit or call 
the Permit Center (425-452-6864) between 8 a.m. and 4 p.m., Monday through Friday (Wednesday, 10 to 4).  
Our TTY number is 425-452-4636. 
 
INTRODUCTION 
Purpose of the Checklist: 
 
The State Environmental Policy Act (SEPA), chapter 43.21c RCW, requires all governmental agencies to consider 
the environmental impacts of a proposal before making decisions.  An environmental impact statement (EIS) must 
be prepared for all proposals with probable significant adverse impacts on the quality of the environment.  The 
purpose of this checklist is to provide information to help you and the City of Bellevue identify impacts from your 
proposal (and to reduce or avoid impacts from the proposal, if it can be done) and to help the City decide whether 
an EIS is required. 
 
 
Instructions for Applicants: 
 
This environmental checklist asks you to describe some basic information about your proposal.  Answer the 
questions briefly, with the most precise information known, or give the best description you can.  You must answer 
each question accurately and carefully, to the best of your knowledge.  In most cases, you should be able to 
answer the questions from your own observations or project plans without the need to hire experts.  If you really do 
not know the answer, or if a question does not apply to your proposal, write "do not know" or "does not apply."  
Complete answers to the questions now may avoid unnecessary delays later. 
 
Some questions ask about governmental regulations, such as zoning, shoreline, and landmark designations.  
Answer these questions if you can.  If you have problems, the Planner in the Permit Center can assist you. 
The checklist questions apply to all parts of your proposal, even if you plan to do them over a period of time or on 
different parcels of land.  Attach any additional information that will help describe your proposal or its environmental 
effects.  Include references to any reports or studies that you are aware of which are relevant to the answers you 
provide.  The City may ask you to explain your answers or provide additional information reasonably related to 
determining if there may be significant adverse impacts. 
 
 
Use of a Checklist for Nonproject Proposals:  A nonproject proposal includes plans, policies, and programs 
where actions are different or broader than a single site-specific proposal. 

For nonproject proposals, complete the Environmental Checklist even though you may answer "does not apply" to 
most questions.  In addition, complete the Supplemental Sheet for Nonproject Actions available from Permit 
Processing. 
 
For nonproject actions, the references in the checklist to the words project, applicant, and property or site should be 
read as proposal, proposer, and affected geographic area, respectively. 
 
 
Attach an 8½” x 11” vicinity map which accurately locates the proposed site. 
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City of Bellevue Submittal Requirements 27a 
ENVIRONMENTAL CHECKLIST 

12/21/00
If you need assistance in completing the checklist or have any questions regarding the environmental review 
process, please visit or call the Permit Center (425-452-6864) between 8 a.m. and 4 p.m., Monday through Friday 
(Wednesday, 10 to 4).  Our TTY number is 425-452-4636. 

BACKGROUND INFORMATION 

Property Owner:  Rosalind Simmons/Simca Limited Partnership 

Proponent:  City of Bellevue Utilities Department, Early World Children’s School  

Contact Person:  Kenny Booth, The Watershed Company 

(If different from the owner.  All questions and correspondence will be directed to the individual listed.) 

Address: 750 Sixth Street South, Kirkland, WA 98033 

Phone:  (425) 822-5242 

Proposal Title:    Kelsey Creek Bank Stabilization – Early World Children’s School  

Proposal Location (Street address and nearest cross street or intersection) Provide a legal description if 
available: 
 
Address: 13831 and 13851 NE Bellevue-Redmond Road, Bellevue, WA 98005, King County 
Parcels: 2725059185, 2725059195, 2725059323, 2725059202 
S/T/R: SW/27/25/05 
Legal Descriptions:  
2725059185: POR OF W 100.00 FT OF E 657.00 FT MEAS ALG S LN OF N 1/4 OF NE 1/4 OF SW 1/4 LY SLY 
OF ST HWY # 2 D & W 100.00 FT OF E 657.00 FT OF N 100.00 FT OF S 1/2 OF N 1/2 OF SD NE ¼ 
2725059195:  UND 1/2 INT IN FOLG DAF - W 80.00 FT OF E 557.00 FT OF POR OF N 1/2 OF N 1/2 OF NE 1/4 
OF SW 1/4 LY SELY OF REDMOND BELLEVUE RD 
2725059323:  UND 1/2 INT IN FOLG DAF - W 80.00 FT OF E 557.00 FT OF POR OF N 1/2 OF N 1/2 OF NE 1/4 
OF SW 1/4 LY SELY OF REDMOND BELLEVUE RD 
2725059202:  W 110 FT OF E 477 FT OF N QTR OF NE QTR OF SW QTR STR 27-25-5 LY SELY OF 
REDMOND-BELLEVUE RD TGW W 110 FT OF E 477 FT OF N 100 FT OF S HALF OF N HALF OF NE QTR 
OF SW QTR SD SEC 27  
 
 
Please attach an 8½“ X 11” vicinity map that accurately locates the proposal site. 

kleclair
Text Box
City of Bellevue Critical Areas Land Use PermitFile # 09-129666-XEBellevue Contact: Abe Santos 425-452-6456
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Give an accurate, brief description of the proposal’s scope and nature: 

1. General description: 

The purpose of the proposed project is to repair and stabilize portions of Kelsey Creek stream bank that 
have been damaged in recent years.  High water velocities in the area have eroded away portions of 
stream bank located adjacent to the Early World Children’s School.  With continued high water velocities 
and limited stabilization features in place, loss of additional property is probable.  Therefore, in order to 
repair portions of the stream bank and prevent further damage to the property, the placement of large 
woody debris, large boulders, coir blocks, and native vegetation is proposed.  

The restoration activities proposed are designed to stabilize the channel’s steeper gradients.  Large 
woody debris will be placed in the channel to reduce flow velocities and the potential for channel 
incision. Large woody debris placement will be centered on the southern bank of the stream as it makes 
a 90-degree turn to the west.   

Three revetment logs will be buried at least 12 feet into the stream bank leaving the attached rootwads 
positioned in the stream.  The logs will be positioned in the upstream portion of this area.  Fourteen bank 
logs and three rootwads will be embedded into the stream bank or channel downstream of the revetment 
logs.  All logs will be anchored to the bank and secured together with anchoring cables.  A system of coir 
blocks will be installed above and behind (landward) the bank logs.  The coir lifts are made of 100 percent 
biodegradable material and will be filled with topsoil to stabilize the stream bank.  Two “digger (sill) logs” 
will be placed, one each at the upstream and downstream limits of this work area.  These logs will also be 
buried into the stream bank; however, they will be angled slightly so that the waterward end (without a 
rootwad) is placed at or below the channel bed.  The “digger logs” are intended to direct flow away from 
the stream bank in this area.  Additionally, at least three bank logs will be positioned along the northern 
stream bank just upstream of this area to prevent further erosion of that bank.    
 
Boulders are proposed downstream of the area of large woody debris placement to help increase 
channel roughness and reduce flow velocity, which will cause a rise in water surface elevation.  The 
channel is sufficiently confined such that it cannot be easily widened to accommodate the proposed in-
stream structures.  However, the predicted rise in water surface elevations can be accommodated within 
the banks of the channel. 
 
Invasive weeds, including English ivy, Japanese knotweed, English laurel, English holly, Himalayan 
blackberry, and evergreen blackberry, will be removed from areas along the north and south stream banks 
and upland areas in the vicinity of the large woody debris placement.  Native species will be planted in those 
areas where invasive species are removed.  Proposed native plantings include vine maple, paper birch, 
beaked hazelnut, Douglas-fir, western red cedar, salal, red-twig dogwood, tall Oregon grape, osoberry, 
wood’s rose, snowberry, evergreen huckleberry, lady fern, deer fern and sword fern.  Proposed plantings 
will help to provide additional habitat adjacent to and within the stream, including overwater shading, 
allocthonous input of detritus and insects, and future recruitment of large woody debris.  

In addition to removal of invasive species, the upland areas just north of the main bend in the stream are 
also proposed for improvements.  It is proposed that native species be planted throughout this area, 
while access is also retained for nature-viewing opportunities.  Access to the area would be provided 
through a gate situated in the southeast corner of the parking lot located to the west of the revegetation 
area.  Large boulder outcrops and a woodchip trail would be provided in this area to allow children the 
chance to view the stream and interact with nature.  Additionally, a fence would be provided around the 
perimeter of the viewing area to prevent access into the stream.   

2. Acreage of site:  The four parcels involved total approximately 1.4 acres.  However, the actual project 
area is approximately 0.30 acre.   

kleclair
Reviewed
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3. Number of dwelling units/buildings to be demolished: None 

4. Number of dwelling units/buildings to be constructed: None 

5. Square footage of buildings to be demolished: N/A  

6. Square footage of buildings to be constructed: N/A  

7. Quantity of earth movement (in cubic yards):  see response A.1.e. 

8. Proposed land use: The site is currently occupied by a day care center called Early World Children’s 
School.  No changes are proposed to the existing land use.   

9. Design features, including building height, number of stories, and proposed exterior materials: N/A 

10.  Other 

 

 

 

 
Estimated date of completion of the proposal or timing of phasing: 

Once started, stream and buffer restoration is estimated to take approximately four weeks.  
Construction is likely to occur in the summer of 2010.       

Do you have any plans for future additions, expansion, or further activity related to or connected with this proposal? 
 If yes, explain.   

No.   

List any environmental information you know about that has been prepared, or will be prepared, directly related to 
this proposal.   

The Watershed Company.  October 22, 2009.  Critical Areas Report: Kelsey Creek Bank Stabilization – 
Early World Children’s School. 

The Watershed Company.  June 22, 2009.  Existing Conditions Report: Kelsey Creek / Early World 
Stream Bioengineering Project.  

The Watershed Company. October 22, 2009.  Biological Evaluation for Sensitive Fish and Wildlife 
Species at the Proposed Kelsey Creek Bank Stabilization and Habitat Enhancement Project, 
Bellevue, King County, WA: NWS-2009-____-___. 

Do you know whether applications are pending for governmental approvals of other proposals directly affecting the 
property covered by your proposal?  If yes, explain.  List dates applied for and file numbers, if known. 

 No other proposals are pending at this time. 

kleclair
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List any government approvals or permits that will be needed for your proposal, if known.  If permits have been 
applied for, list application date and file numbers, if known.    

  

Jurisdiction/Agency Application  Date Applied File 
Number 

Wash. Dept. of Fish & 
Wildlife  

Hydraulic Project 
Approval  Not yet applied  

Army Corps of Engineers Section 404 Not yet applied   
WA Department of Ecology Section 401/CZM Not yet applied  

City of Bellevue Critical Areas Land Use 
Permit 

Submitted concurrently 
with this checklist  

City of Bellevue Clearing and Grading 
Permit Not yet applied   

 
 
Please provide one or more of the following exhibits, if applicable to your proposal. 
(Please check appropriate box(es) for exhibits submitted with your proposal): 

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

 Preliminary Plat or Planned Unit Development 
Preliminary plat map 

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

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

 Shoreline Management Permit 
Site plan 

kleclair
Reviewed
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A.  ENVIRONMENTAL ELEMENTS 

1.   EARTH 

a. General description of the site (circle one):  Flat   Rolling  Hilly   Steep slopes   Mountains   Other:  

The majority of the site is flat, while several areas of stream bank are nearly vertical.   

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

The steepest slopes on-site are the nearly vertical portions of stream bank.     

c. What general types of soils are found on the site (for example, clay, sand, gravel, peat, muck)?  If you 
know the classification of agricultural soils, specify them and note any prime farmland. 

According to the Department of Agriculture Natural Resources Conservation Service Web Soil 
Survey, the entire site is mapped as Alderwood gravelly sandy loam, 6 to 15 percent slopes.    

d.  Are there surface indications or history of unstable soils in the immediate vicinity?  If so, describe.   

Several areas of stream bank have become undercut and therefore are considered unstable. 
 Specifically, small 3-4-foot erosion pockets are located at both ends of the sheet piling 
locations before and after the bend on the north (right) bank of the stream.  The north stream 
bank is also mildly undercut for a distance of 46 feet above the bend and eroded down to the 
hard clay substrate.  Along the south bank, just below the bend, a segment of the boulder rip 
rap on the southern shoreline has given way and resulted in an undercut bank of roughly 15 
feet in length immediately downstream of a large sandbag wall.  The sandbag retention wall 
was a temporary erosion control measure that has deteriorated with age.  The lower half of 
the retention wall is constructed of concrete-filled bags that appear to be relatively sound.  
However, the upper half of the wall is composed of sand-filled bags, many of which are 
beginning to deteriorate.   

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

 FILL CUT 
Purpose All cut and fill activities are planned to repair and enhance portions of Kelsey Creek and its 

buffer.   

Logs Quantity Cubic Yards 
Revetment Logs 3 10.5 

Digger Logs 2 11.5 
Stacked Bank Logs 14 73.5 

Rootwads 3 5 
Boulders/Cobbles/Gravel   

Boulders 33 35 
Cobbles/Gravel  5 

Soils   
Coir Blocks 28 25 

Topsoil - 50 

Ty
pe

 a
nd

 Q
ua

nt
ity

 

Compost - 45 

Excavation to place logs 
and excavate pools:   
15 yd3 
 

Logs 22 100.5 
Boulders/Cobbles/Gravel 33 40 Total 
Soils - 120 

15 yd3 

 

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

Erosion could occur if exposed soils are mobilized by rainfall.  The measures described below 
would help minimize erosion. 

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

No new impervious surfaces are proposed as part of this project.   

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

All clearing would be in accordance with City of Bellevue Clearing & Grading Code (Chapter 
23.76), permit conditions, and all other applicable codes, ordinances, and standards.   

Temporary sedimentation control measures such as silt fencing would be installed around 
soil stockpile areas and exposed soils as necessary to prevent any silt- or mulch-laden 
water from reaching Kelsey Creek due to rainfall.  During the wet weather season (October 1 
through April 30), the time of disturbed soil exposure shall not exceed 24 hours.  From May 1 
to September 30, the time of exposure shall not be more than 5 days.  Disturbed soils shall 
be covered with straw, hydroseeded, or otherwise revegetated with sod or native plants as 
soon after disturbance as possible.  In all cases, exposed soil must be covered at the end of 
the construction week and also at the threat of rain.   

2. AIR 

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

Any air quality impacts from construction vehicle emissions and handheld power tools would 
be temporary and rapidly dissipated.  After project completion, no further impacts to air would 
occur.   

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

The only off-site source of emissions that may affect the project is NE Bellevue-Redmond 
Road.  

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

Standard methods of reducing impacts to air would be utilized, and include keeping all 
machinery in good operating condition and managing disturbed soils as described above 
under 1h. 

3.   WATER 

a. Surface: 

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

kleclair
Reviewed
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Kelsey Creek passes through the project site.  Kelsey Creek is classified as a Type F (fish-
bearing) stream and eventually flows into Mercer Slough and Lake Washington.   

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

The entire project takes place in and within 200 feet of Kelsey Creek.  As previously described, 
proposed work includes the removal of invasive species and the placement of large woody 
debris, boulders, coir blocks and native vegetation.  Detailed plans are attached. 

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

 FILL CUT 
Purpose All cut and fill activities are planned to repair and enhance portions of Kelsey 

Creek stream bank.   
Type and 
Quantity 

• Logs:  Portions or all of 22 logs will be placed 
below the OWHM, totaling ± 90 cubic yards.   

• Boulders:  All boulders will be placed below 
OHWM, totaling 35 cubic yards 

• Cobble/gravel mix: 5 cubic yards to be placed 
behind logs.   

• Soil/Coir:  The lowest course of coir lift will be 
below the OWHM, resulting in 10 cubic yards 
of soil and 5 cubic yards of coir below the 
OHWM  

• Compost:  Approximately 1/5 of the compost 
will be applied to areas of the bank below the 
OHWM, resulting in 10 cubic yards of material 
below the OHWM.   

• In-stream and bank 
excavation to place logs 
and excavate pools:   10 
yd3 

Total ± 155 yd3  10 yd3 
Fill 
Source Local source  

 

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

Each work area will be isolated by constructing a sand bag and plastic barrier starting 
upstream of and on the same bank as the proposed work area and ending on the same bank 
downstream of the work area.  Such a barrier would force active, low stream flow against the 
opposite bank from the proposed work activities.  If desired, the work areas may be divided 
into smaller sub-areas for isolation, provided that all in-water work is isolated from the active 
flow at the time the work is undertaken and all sediment-laden water is pumped to upland 
areas for biofiltration/infiltration. 

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

Yes.  Portions of the proposed project are located within the 100-year floodplain of Kelsey 
Creek, and therefore are within the area of special flood hazard.  However, no structures are 
proposed as part of this project and the project will not result in a significant rise of the 
existing base flood elevation.  Under proposed restored conditions, predicted 100-year flood 
elevations range from 173.62 feet to 178.28 feet.  This represents a rise in water surface of 0.68 

kleclair
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foot under existing conditions at the downstream end of the project area and an increase of 
0.45 foot at the upstream end.  The most significant increase in flood elevation was predicted 
to be 0.87 foot.  Under proposed conditions, flow velocities were generally predicted to 
decrease by between 10 and 20 percent.  Flood levels with the proposed in-stream mitigations 
are lower than those that were likely present in the channel prior to recent (e.g. past 5 to 10 
years) degradation. 

The proposed large woody debris and boulders are effective, in part, because they increase 
flow area and channel roughness, both of which cause a rise in water surface elevation.  A rise 
in the water surface elevation is therefore expected to accompany reduced flow velocities and 
increased channel and bank stability provided by the restoration activity.  The channel is 
sufficiently confined such that it cannot be easily widened to accommodate the proposed in-
stream structures.  However, the predicted rise in water surface elevations will be confined 
within the banks of the channel.  Similarly, the water surface elevation at the time of sheet pile 
installation was in excess of the estimated restored stream’s water surface elevation.  
Projected rises in the water surface elevation due to the restoration activity are less than the 
likely surface water elevations found in the project reach prior to the channel downcutting and 
erosion that initiated the need for this project.  Therefore, there is anticipated to be no rise in 
the base flood elevation over pre-existing conditions.   

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

No intentional discharges of waste materials would occur during project construction.  
Measures would be taken as described above to insure that silt- or mulch-laden water from 
uplands does not reach the stream.   

b. Ground 

1. Will ground water be withdrawn, or will water be discharged to ground water?  Give a general 
description, purpose, and approximate quantities if known. 

There will be no withdrawal of or discharge to ground water associated with this project. 

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

There will be no waste material from septic tanks or other sources discharged into the ground 
as part of this project. 

c.  Water runoff (including stormwater): 

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

Runoff from the immediate project site is not expected except at natural, near pre-project 
rates.  In general, precipitation is expected to infiltrate into vegetated soils or flow directly 
into Kelsey Creek.   

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

kleclair
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During construction, fuel, lubricant or other material spills from equipment could enter 
surface waters. 

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

The erosion control measures described under question 1h would help control impacts to 
surface and runoff water.  In addition, equipment would be in good working order with no 
known leaks.   

4.   PLANTS    

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

 deciduous tree:  alder, maple, aspen, other: paper birch 
 evergreen tree:  fir, cedar, pine, other:  
 shrubs: Himalayan blackberry, Japanese knotweed, tall Oregon grape, osoberry, 

rhododendron  
 pasture 
 crop or grain 
 wet soil plants:  cattail, buttercup, bulrush, skunk cabbage, other: 
 water plants:  water lily, eelgrass, milfoil, other:  
 other types of vegetation: English ivy, sword fern 

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

Approximately 3,290 square feet of non-native, invasive species will be removed.  On-site non-
native and invasive species include Himalayan blackberry, English ivy, English laurel, and 
Japanese knotweed.  No native vegetation will be removed from the site.   

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

No threatened or endangered plant species are known to be on or near the site. 

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

A detailed planting plan using only native species has been prepared for portions of the site 
(see attached plans).  A total of 3,290 square feet of native plantings are proposed.  Tree 
species include paper birch, Douglas-fir, and western red cedar.  Shrubs and groundcover 
include vine maple, beaked hazelnut, salal, red-twig dogwood, tall Oregon grape, osoberry, 
wood’s rose, snowberry, evergreen huckleberry, lady fern, deer fern and sword fern.   
 

5.   ANIMALS 

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

 birds:  hawk, heron, eagle, songbirds, other:  
 mammals:  deer, bear, elk, beaver, other:   
 fish:  bass, salmon, trout, herring, shellfish, other:  

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

kleclair
Text Box
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kleclair
Reviewed



10 

Adult and juvenile chinook salmon, steelhead trout and possibly bull trout (listed as 
Threatened under the Federal Endangered Species Act) migrate through Kelsey Creek.  Adults 
migrate upstream to reach spawning grounds; juveniles migrate downstream from their natal 
streams to reach the ocean.  Kelsey Creek also contains coho salmon (Species of Concern 
under the Federal Endangered Species Act).   
 
Although no longer on the federal Endangered Species Act list, the bald eagle is still classified 
as Threatened by Washington State.  Bald eagles likely occasionally forage in Kelsey Creek.  
 

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

As described above, adult and juvenile salmon and trout migrate up and downstream, 
respectively, through Kelsey Creek.      

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

A detailed planting plan using only native species has been prepared for the project area (see 
attached plans).  2,390 square feet of native plants are proposed.  Tree species include paper 
birch, Douglas-fir, and western red cedar.  Shrubs and groundcover include salal, vine maple, 
red-twig dogwood, beaked hazelnut, tall Oregon grape, osoberry, wood’s rose, snowberry, 
evergreen huckleberry, lady fern, deer fern and sword fern.  Native plantings will provide 
overhanging vegetation to supplement the stream with detritus and insects, benefiting aquatic 
species; filtered shade; future recruitment of large woody debris; and upland wildlife habitat. 
 

6.   ENERGY AND NATURAL RESOURCES 

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

Fuel may be necessary for handheld power tools and heavy equipment during project 
construction.  Otherwise no forms of energy are necessary for the completed project. 

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

No. 

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

No forms of energy are necessary for the completed project.  

7.   ENVIRONMENTAL HEALTH 

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

Typical hazards related to power tools and equipment fuels are associated with construction 
of the proposed project. 

1)  Describe special emergency services that might be required. 

Emergency services are not anticipated at the site.  In the unlikely event that an accident 
(spill, fire, other exposure) occurs involving toxic chemicals or hazardous wastes, the local 
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Fire Department’s Hazardous Materials Team would respond.  If necessary, local medical 
services might also be required.  The full range of safety and accident response supplies 
would be on-site to treat any emergency during construction. 

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

Standard precautions would be taken to ensure the safety of the work crew.  The 
construction manager would be contacted by a crew member immediately upon discovery of 
a spill.  The construction manager would then ensure that the spill is cleaned up in the 
manner dictated by the chemical use instructions and would contact the appropriate 
authorities. 

b. Noise 

1) What types of noise exist in the area which may affect your project (for example:  traffic, equipment, 
operation, other)? 

NE Bellevue-Redmond Road is located adjacent to the project site and generates typical levels 
of noise associated with a busy roadway.  However, the road noise will not affect the proposed 
project.   

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

Noise associated with the proposed project would be restricted to the use of construction 
equipment and power tools during the construction phase.  Construction noise would be 
limited to normal daytime working hours.  There would be no long-term noise associated 
with the proposed project. 

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

As mentioned above, noise would be limited to daylight weekday hours.  All construction 
equipment and power tools would be in good repair.  No other noise-control measures are 
necessary. 

8.   LAND AND SHORELINE USE 

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

The site is currently occupied by a day care center called Early World Children’s School.  
The Eastside Fitness Center is located to the east of the project site.  The Belmont 
Condominiums are located south of the site.  Areas of open space and commercial offices 
are located west of the site.  Commercial and retail uses are located north of the site across 
NE Bellevue-Redmond Road.   

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

No. 

c.  Describe any structures on the site. 

Two separate buildings make up the childcare center.  Both structures are located to the south 
of Kelsey Creek and are accessed from a total of three existing bridges over the creek.   
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d.  Will any structures be demolished?  If so, what? 

No.      

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

O (Office).  

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

O (Office) 

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

The project site is not located within shoreline jurisdiction.    

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

Kelsey Creek has been classified as a Type F stream channel and is therefore considered by 
the City of Bellevue to be a critical area.  Additionally the site is located within an area of 
special flood hazard, also considered by the City to be a critical area.   

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

There will be no change in the number of people working at the project site as a result of the 
proposed stream improvements. 

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

No person will be displaced as a result of this project. 

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

Does not apply. 

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

This project does not affect existing land use. 

9. HOUSING 

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

None. 

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

None.    
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c.   Proposed measures to reduce or control housing impacts, if any: 

Does not apply.   

10.  AESTHETICS 

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

No structures are proposed.          

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

Natural materials, such as large woody debris and boulders, will be added to the stream, while 
invasive species will be removed and replaced with native plantings.  Therefore, views within 
the area may actually improve with implementation of the proposed project.        

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

No measures are necessary. 

11.  LIGHT AND GLARE 

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

No additional light or glare will be produced by the proposed project as compared to the 
existing project site.  

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

No.  

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

The only potential off-site source of glare is the stream itself.  Kelsey Creek may reflect the sun 
during certain times of the day.     

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

The potential reflections of glare off Kelsey Creek are natural and therefore no reduction 
measures will be necessary.   

12.   RECREATION 

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

The project site offers passive wildlife viewing opportunities of Kelsey Creek.  Additionally, 
Bellevue Highland Park is located approximately 0.25 mile east of the project site.  The park 
offers baseball/softball fields, tennis courts, picnic tables, play areas and a skate park.   

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

No. 
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c.  Proposed measures to reduce or control impacts on recreation, including recreation opportunities to 
be provided by the project or applicant, if any: 

No measures are necessary.  The proposed project would aesthetically improve viewing 
opportunities of Kelsey Creek from the project site.   

13. HISTORIC AND CULTURAL PRESERVATION 

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

No places or objects of this type are known to exist in the immediate vicinity. 

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

There are no landmarks or evidence of such in the immediate vicinity. 

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

Should historic, archeological, scientific or culturally significant items be encountered during 
implementation of this project, work would be temporarily stopped while the appropriate 
agencies are notified. 

14. TRANSPORTATION 

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

The project site can be accessed from NE Bellevue-Redmond Road.  Access needs or uses 
would not change as a result of the proposed project.   

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

The nearest King County Metro transit stop is located at the corner of NE Bellevue-Redmond 
Road and 140th Avenue NE, approximately 0.12 mile east of the project site.      

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

The completed site would have the same number of parking spaces as the existing site.  
Therefore, no spaces would be eliminated.   

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

This project will not affect public roads in any way. 

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

Water, rail, or air transportation would not be utilized by the completed project.   
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f.   How many vehicular trips per day would be generated by the completed project?  If known, indicate 
when peak volumes would occur. 

The proposed project would not create any additional vehicle trips above those already 
generated by the existing use.  No increase in traffic generation is expected.   

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

No measures are necessary.   

15. PUBLIC SERVICES 

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

No increase in public service needs will result from this project. 

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

No measures are necessary.  

16. UTILITIES 

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

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

No new utilities are proposed as part of the project. 

Signature 

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

 
Signature  

 
 Kenny Booth, AICP 

Associate Planner  
Date Submitted:    
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Vicinity Map from MapQuest (top) and iMap (bottom) 
                          

 

 



 
Printed on 30% recycled paper.  

E X I S T I N G  C O N D I T I O N S  R E P O R T  

Kelsey Creek / Early World Stream 
Bioengineering Project 
 

Prepared for:  

Abe Santos 
City of Bellevue Utilities/Engineering 
450‐110th Avenue NE 
P.O. Box 90012 
Bellevue, WA 98009‐9012 
 

 

 
 
 

Prepared by: 

 
 

 

 

 

 

June 22 2009 
 

The Watershed Company  
Reference Number: 060926 

Cite this document as:  
 

The Watershed Company.  22 June 2009.  Existing 
Conditions Report, Kelsey Creek / Early World Stream 

Bioengineering Project.   
 
   



The Watershed Company 
June 2009 

i 

TA B L E  O F  C O N T E N T S  
Page # 

1 Introduction......................................................................................... 1 
2 Project location and extent................................................................ 2 
3 Existing Stream and Riparian Conditions........................................ 3 

3.1 Failing Stream Bank and Channel Downcutting...........................................4 
3.2 Stream Channel Measurements.....................................................................4 
3.3 Sediment Survey .............................................................................................5 
3.4 Fish Information ..............................................................................................6 

4 Habitat measurements and fish results ........................................... 6 
4.1 Failing Stream Bank and Channel Downcutting...........................................6 
4.2 Stream Channel Measurements...................................................................11 
4.3 Sediment Survey ...........................................................................................14 
4.4 Fish information ............................................................................................16 

4.4.1 Juvenile fish....................................................................................................... 16 
4.4.2 Salmon Spawning Habitat ................................................................................ 18 

5 Hydraulic and Risk Assessment ..................................................... 20 
5.1 Background ...................................................................................................20 
5.2 Method of Assessment .................................................................................20 
5.3 Modeling Results...........................................................................................21 
5.4 Risk Assessment...........................................................................................24 

5.4.1 No Action Alternative ........................................................................................ 24 
5.4.2 Stream Restoration Alternative........................................................................ 24 

References ............................................................................................... 25 

L I S T  O F  F I G U R E S   
 

Figure 1.   Aerial view and contours of project site with the approximate location of 
Kelsey Creek marked in blue.  The project area is encompassed by the 
upper and lower bridges. ...........................................................................3 

Figure 2.   Location of eight channel cross sections (black bar crossing Kelsey 
Creek; T1-T8) used to assess habitat characteristics and hydrologic 
regime in the project reach. .......................................................................5 

Figure 3.   Locations of unstable bank (green), undercut stream banks (dark red), 
and an area of channel downcutting (orange).  Locations of sandbag 
retention walls are shown in grey and bridges in black.  The location and 
direction of photo points are represented by the numbered circles and 
arrows........................................................................................................7 



Kelsey Creek / Early World Stream Bioengineering Project  
Existing Conditions Report  

Existing Conditions Report - II 

Figure 4.   Erosion pocket located at the terminus of the sheet pile wall immediately 
below the upper bridge.  Note exposure of hard clay layer. ......................8 

Figure 5.   Facing upstream, showing slight bank erosion of the north bank above 
the stream bend in the project site. ...........................................................8 

Figure 6.   Undercut bank and failing boulder rip rap on the left bank (south) 
immediately below the large sand bag wall at the stream bend. ...............9 

Figure 7.   Stream bank erosion above sand bag wall and failing boulder rip rap at 
the bend of the project site. .......................................................................9 

Figure 8.  Bank instability and failure above sand bag wall at the stream bend.  Note 
that the lower half of the sandbag retention wall is composed of concrete 
while the upper half is made of sand which is beginning to show signs of 
deterioration.............................................................................................10 

Figure 9.   Constrained channel with sheet piling at the middle bridge access point.
.................................................................................................................10 

Figure 10.   Constrained channel between the middle and lower bridge access points 
to the Early World Childcare facility.  Note the scour marks on the sheet 
pile wall indicative of down-cutting. .........................................................11 

Figure 11.   Stream depth transects from the most upstream transect (transect 5) 
down to the last transect in the project area (transect 8).........................13 

Figure 12.   Proportional sediment size composition (mm) from Wolman pebble 
counts for transects 1-4 and the entire study reach combined................15 

Figure 13.   Cutthroat trout length frequency observed during an electrofishing 
sampling event on July 15th, 2007 upstream of the project site..............16 

Figure 14.   Salmonid body size and habitat utilization relationship from Keeley and 
Slaney 1996.  The mean size of cutthroat trout (red dashed line) and 
cutthroat and coho size ranges (orange bracket) from hatch to sizes 
observed in Kelsey Creek during the July 2007 electrofishing survey. ...17 

Figure 15.   Salmon redds constructed at the project site during the 2006 - 2008 
salmon season. .......................................................................................18 

Figure 16.   Location of a coho salmon redd (transparent redd oval) constructed 
during the 2008 salmon spawning season in the project site. .................19 

Figure 17.   Channel incision of approximately 1.1 feet in the project reach as evident 
from imbedded gravel in the sheet piling.................................................22 

Figure 18.   Channel incision of approximately 1.3 feet in the project reach as evident 
from gravel scour marks on sheet piling..................................................23 

Figure 19.   Channel incision of approximately 1.4 feet in the project reach as evident 
from imbedded gravel and scour marks on the sheet piling. ...................23 

 
 
 
 
 



The Watershed Company 
June 2009 

iii 

L I S T  O F  TA B L E S  
 
Table 1.  Wentworth sediment classification scheme found in McMahon et al. 

(1996). .......................................................................................................5 
Table 2.   Stream channel characteristics measured from cross channel transects at 

the project site. ........................................................................................12 
Table 3.   Substrate particle size observations from a Wolman pebble count in 

transects 1-4 at the project site. ..............................................................14 
Table 4.   Salmon spawning substrate size and habitat criteria table from Bjornn and 

Reiser (1991)...........................................................................................14 
Table 5.  Creek Restoration Features ....................................................................21 
Table 6.  City of Bellevue HSPF Predicted Flow Rates (Northwest Hydraulic 

Consultants, 2002) ..................................................................................21 
 
 



The Watershed Company 
June 2009 

1 

E X I S T I N G  C O N D I T I O N S  
R E P O R T  
KELSEY CREEK / EARLY WORLD STREAM BIOENGINEERING 
PROJECT 

1 INTRODUCTION 
This study was prepared for the City of Bellevue to evaluate and document the 
existing conditions of Kelsey Creek at the Early World Childcare site and 
facilitate the ongoing bioengineering project design process.  This stream 
stabilization project was initiated to deal with continued stream bank erosion 
concerns that threaten both public and private property interests.  The continued 
degradation of a sandbag retention wall designed to temporarily protect the 
steep south stream bank from further erosion during significant flood events 
posses a serious risk in the event of a failure.  The project segment of Kelsey 
Creek is highly urbanized and constrained in many sections by sheet pile walls 
associate with Bel‐Red Road to the north and the existing commercial property to 
the south.  Additionally, multiple bridge crossings in the project area further 
constrain Kelsey Creek and add additional potential risk to the bioengineering 
design.  Current stream conditions associated with stream bank erosion, the 
condition of the existing sand bag retention wall, high water velocities, channel 
downcutting, low quality fish and invertebrate habitat, and poor aesthetic appeal 
are documented in this report.  A stream reach assessment, topographic survey, 
and a hydraulic review were preformed to document the existing conditions of 
this area and are intended to guide the design process.  

The initial concept level design for this project was approved jointly by the City 
of Bellevue and the Early World Childcare landowner (Appendix A), and 
provides the backdrop and spatial extent for the proposed bioengineering 
project.  An in‐depth field reconnaissance of the existing stream channel, state of 
the sandbag retention wall, and proposed new bank stabilization was conducted 
and is detailed in this report.  During the field reconnaissance, the Ordinary 
High Water Mark (OHWM) was identified and flagged, and a topographic 
survey was commissioned to provide a base map for hydraulic modeling and 
design purposes.  Similarly, a number of perpendicular stream transect locations 
were identified and transects were conducted to document channel dimensions, 
water depths, substrate sizes, and thalweg locations.  An eroding and undercut 
stream bank was identified and its location and dimensions documented.  Water 



Kelsey Creek / Early World Stream Bioengineering Project  
Existing Conditions Report  

2 

velocities were estimated at the stream surface for comparison to estimates 
derived from the hydraulic model.  Information collected in the field was used in 
a hydraulic review of the in‐stream structure design configuration and bank 
stabilization using a HEC‐RAS model incorporating the available reach‐specific 
information.  A detailed description of the project area is provided below. 

2  PROJECT LOCATION AND EXTENT            
The project stream reach extends along approximately 320 feet of the Kelsey 
Creek channel (Figure 1).  The upstream end is located below a bridge providing 
access from Bel‐Red Road to the upper parking area of the Early World Childcare 
complex (Tax parcel 272505‐9202).  The stream is contained on both banks with a 
sheet pile wall at the upper bridge.  From this point, the stream flows south, 
southwest out of the sheet‐piling‐lined section, then bends 90 degrees and flows 
west toward Bel‐Red Road.  Below the bend, the stream is again constrained by 
sheet piling and crossed by two bridges that provide access to the lower Early 
World Childcare buildings from Bel‐Red Road (Tax parcel 272505‐9185).  The 
stream channel begins to bend again between the bridges and flows west, south 
west, paralleling Bel‐Red Road briefly before exiting the project site. The 
downstream end of the project is approximately 20 feet downstream of the lower 
bridge.     
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Figure 1.   Aerial view and contours of project site with the approximate location of 

Kelsey Creek marked in blue.  The project area is encompassed by the 
upper and lower bridges. 

3 EXISTING STREAM AND RIPARIAN 
CONDITIONS 
Kelsey Creek originates at Phantom Lake and flows in a westerly direction 
through the City of Bellevue and discharges into Lake Washington via the 
Mercer Slough.  Kelsey Creek is characterized as a small stream with a mean 
daily discharge of 21.2 ft3/s (0.6 m3/s) and a moderate average gradient of 1.1% 
(Scott et al. 1986).  Hydrology of the Kelsey Creek system has shifted from its 
historic pattern in conjunction with increases in urbanization and now displays 
characteristics of a typical urban stream, e.g. flashier hydrograph, elevated 
concentrations of nutrients and contaminants, altered channel morphology, and 
reduced biotic richness (Scott et al. 1986, Walsh et al. 2005).   

The Early World project reach of Kelsey Creek is highly urbanized, with sheet 
piling constraining much of its stream bank, contributing to elevated water 
velocities, downcutting / scour, and stream bank instability in areas not 
contained by sheet pile.   Large woody debris is absent from the stream corridor 
in this reach and current grade control is limited and associated with periodic 
large boulders.  Thus, stream bank erosion in the project reach is a recurring 
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focus of concern, particularly where the thalweg (line along deepest stream 
points) meets the edge of the channel in areas devoid of piling.   

3.1 Failing Stream Bank and Channel Downcutting  
The failing stream banks in the project area were photographically documented 
and measured (Figure 2).   Descriptive assignments were made of the proportion 
of stream composed of riffle, pool, or run habitat.  Model runs of the reach‐
specific hydrologic regime were conducted using HEC‐RAS, and the resulting 
water elevation and velocity estimates were used to assess the future risks of 
erosion in the identified areas of concern.    

3.2 Stream Channel Measurements 
Kelsey Creek at the Early World Childcare site was surveyed on December 31, 
2008 using standard stream transect methods to provide information regarding 
channel morphology (McMahon et al. 1996).  Channel cross sections were 
conducted at eight locations associated with proposed stabilization efforts and 
which were also used to facilitate hydrologic modeling within the study reach 
(Figure 3).  Stream channel measurements of width, depth, and cross sectional 
area were recorded.  Surface water velocity and discharge estimates were also 
made using three timed drift replicates and water velocity estimates were 
adjusted using the 0.8 multiplier for rough bottom channels proposed by 
McMahon et al. (1996).  Velocity and discharge estimates are rough and are 
provided for comparison purposes only.  The presence or absence of large 
woody debris (LWD) in the project reach was also noted.      
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Figure 2.   Location of eight channel cross sections (black bar crossing Kelsey 

Creek; T1-T8) used to assess habitat characteristics and hydrologic 
regime in the project reach. 

3.3 Sediment Survey 
A Wolman pebble count was conducted at transects T1 thru T4 to characterize 
substrate composition and diversity (Wolman 1954).  Random grabs of sediment 
were distributed along the channel cross sections as outlined in McMahon et al. 
(1996).  Sediment was measured and classified using the methods first developed 
by Wentworth and later modified by Cummins (1962; Table 1).        

 

Table 1.  Wentworth sediment classification scheme found in McMahon et al. 
(1996). 
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3.4 Fish Information 
A fish survey was not conducted specifically as part of this stream reach 
assessment.  However, information on fish utilization, species, and size structure 
are provided from an electrofishing survey conducted on Kelsey Creek 
approximately a half mile upstream by The Watershed Company in July of 2007 
for the City of Bellevue (The Watershed Company 2008).  Similarly, information 
pertaining to the types of adult salmon using the project reach for spawning and 
the current and previous locations of salmon redds within the stream channel is 
provided from a salmon spawner survey report conducted by The Watershed 
Company for the City of Bellevue (The Watershed Company 2009).  Information 
regarding size‐specific juvenile salmonid micro‐habitat preferences is also 
provided (Keeley and Slaney 1996) as an indication of how habitat alterations 
may influence juvenile fish utilization of the project reach.    

4 HABITAT MEASUREMENTS AND FISH 
RESULTS 

4.1 Failing Stream Bank and Channel Downcutting 
Small 3‐4 foot erosion pockets are associated with the ends of the sheet piling at 
both of the locations before and after the bend on the north (right) bank of the 
stream (Figure 4).  The north stream bank is also mildly undercut for a distance 
of 46 feet above the bend and eroded down to the hard clay substrate (Figure 5). 
The thalweg of Kelsey Creek is associated with the northern stream bank in this 
section of the project area.  The thalweg shifts from the north bank to the south 
bank at the bend in the channel.  Below the bend, a segment of the boulder rip 
rap on the southern shoreline has given way and resulted in an undercut bank of 
roughly 15 feet in length immediately downstream of the large sandbag wall 
(Figure 6).  The sandbag retention wall was a temporary erosion control measure 
that has deteriorated with age.  The lower half of the retention wall is 
constructed of concrete filled bags that appear to be relatively sound.  However, 
the upper half of the wall is composed of sand filled bags, many of which are 
beginning to deteriorate.  Similarly, bank instability above the large sandbag wall 
in the river bend combined with the deteriorating wall is a serious risk for 
potential future property loss from stream bank failure (Figures 7 and 8).   

High water velocities and constrained channel walls potentially facilitate channel 
downcutting in portions of the lower segment of the project site (Figure 9).  The 
stream channel is physically constrained by sheet piling on both banks (Figure 
10).  Water velocities and constrained channel characteristics associated with 
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bridge accesses points pose a potential risk of future property loss from channel 
downcutting or channel obstruction due to a debris jam between the sheet piling.              

  

 
Figure 3.   Locations of unstable bank (green), undercut stream banks (dark red), 

and an area of channel downcutting (orange).  Locations of sandbag 
retention walls are shown in grey and bridges in black.  The location and 
direction of photo points are represented by the numbered circles and 
arrows. 
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Figure 4.   Erosion pocket located at the terminus of the sheet pile wall immediately 

below the upper bridge.  Note exposure of hard clay layer. 

 
Figure 5.   Facing upstream, showing slight bank erosion of the north bank above 

the stream bend in the project site. 
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Figure 6.   Undercut bank and failing boulder rip rap on the left bank (south) 

immediately below the large sand bag wall at the stream bend. 

 
Figure 7.   Stream bank erosion above sand bag wall and failing boulder rip rap at 

the bend of the project site. 
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Figure 8.  Bank instability and failure above sand bag wall at the stream bend.  Note 

that the lower half of the sandbag retention wall is composed of concrete 
while the upper half is made of sand which is beginning to show signs of 
deterioration.  

 
Figure 9.   Constrained channel with sheet piling at the middle bridge access point. 
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Figure 10.   Constrained channel between the middle and lower bridge access points 

to the Early World Childcare facility.  Note the scour marks on the sheet 
pile wall indicative of down-cutting. 

4.2 Stream Channel Measurements 
Results from the channel measurements made during the site visit at the eight 
cross sections (see Figure 3) are summarized in Table 2.  Channel width 
measurements taken at the OHWM level were fairly consistent with a range of 
10‐14.5 feet associated with segments of the stream contained in sheet piling, and 
broader channel widths ranging between 17.4‐23.8 feet for cross sections located 
in areas not contained by sheet piling.   

Wetted stream widths followed the same pattern with sheet pile sections being 
narrower than less constrained segments (Figure 11).  Depth measurements also 
followed the predicted pattern, with higher depths typically found in more 
constrained areas such as the lower segment between the bridges.   

Stream segments above the bend (cross sections T5, T1, & T2) contain higher 
gradients, shallower water depths, and typically higher velocity water.  The 
thalweg is often associated with the right bank in the section above the bend and 
there is a slight undercut to the streambank in this area.  At the 90○ bend in the 
stream (section T3) the thalweg crosses to the left bank and a scour pool is 
formed along the degrading riprap wall topped with sand bags.  Whereas 
segments above the bend typically contain shallow fast water, segments at the 
bend transition into a more gradual slope, greater depths, and slower water 
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velocities.  The scour pool and tailout segment is roughly 100 feet long prior to 
reentering the sheet piling below the middle bridge.  The lower segment of 
Kelsey Creek in the project area (sections T6 thru T8) begins with a gradual 
gradient that becomes steeper as it progresses down the channel.  Water depths 
in this area are relatively deep with a down cutting “pool” or run segment at 
section T7.  Water velocities are moderate to high in the lower segment and are 
increasing as they leave the project area.              

Table 2.   Stream channel characteristics measured from cross channel transects at 
the project site.   

Bankfull width Wetted width Max depth Mean depth Cross section area Water velocity* Discharge Gage comparison
Transect (ft) (ft) (ft) (ft) (ft^2) (ft/s) (cfs) % gage discharge **

1 23.8 18 0.75 0.53 9.4 17.6
2 19.4 15.3 0.9 0.53 7.9 14.8
3 19.7 11.6 2.4 1.42 12.9 24.2
4 17.4 15.7 1.35 0.81 12.5 23.5
5 12.6 12 0.85 0.40 5.3 10.0
6 10 10 1.75 1.10 12.3 23.1
7 12 11.5 3.75 2.16 27.2 51.1
8 14.5 12 1.2 0.73 9.3 17.4

Reach 16.2 13.3 1.6 1.0 12.1 1.9 ft/s (57 cm/s) 23.00 60%
*  water velocity was estimated using three replicate surface velocities and multiplying by 0.8 for a rough bottom (McMahon et al. 1996)
** Gage discharge from USGS Mercer Creek gage during survey (1100 hours, 12/31/08; 38 cfs)  
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Figure 11.   Stream depth transects from the most upstream transect (transect 5) 

down to the last transect in the project area (transect 8).   
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4.3 Sediment Survey 
The sediment size and composition in the project area was assessed using a 
Wolman pebble count at those transects adjacent to the bend in the creek and 
most associated with areas of bank erosion and bank stabilization concerns (T1 
thru T4).  The diversity of substrate sizes among riffle, run, and pool habitats in 
the project area was relatively low (Table 3 & Figure 12).  Cobble size particles 
dominated all transects and was highest in the riffle habitat prior to the stream 
bend and scour pool.  Substrate sizes generally selected for by spawning salmon 
range between 13 and 102 mm  (½ and 4 inches; Table 4) and are contained in the 
categories of gravel, pebble, and cobble.  The project area contains an abundance 
of suitable spawning substrates.       

Table 3.   Substrate particle size observations from a Wolman pebble count in 
transects 1-4 at the project site.  

Kelsey Creek Bioengineering and Bank Stabilization Project
Substrate particle size estimate (Wolman pebble count; McMahon et al. 1996) 12/31/2008

Very Coarse Sand Cobble Boulder
Transect 1-2 mm 2-4 mm 4-8 mm 8-16 mm 16-32 mm 32-64 mm 64-256 mm >256 mm

1 0% 0% 4% 12% 15% 27% 38% 4%
2 0% 0% 0% 4% 4% 21% 67% 4%
3 3% 3% 3% 9% 18% 21% 44% 0%
4 4% 0% 4% 7% 25% 25% 29% 7%

Reach 2% 1% 3% 8% 16% 23% 44% 4%

Gravel Pebble

 
Table 4.   Salmon spawning substrate size and habitat criteria table from Bjornn and 

Reiser (1991). 
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Figure 12.   Proportional sediment size composition (mm) from Wolman pebble 

counts for transects 1-4 and the entire study reach combined.   
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4.4 Fish information 
As stated previously, fish were not collected as part of this stream analysis.  
However, information regarding various fishes in the general location of the 
project area was available from previous work in the vicinity of the project site.  
That information is incorporated here to facilitate project design regarding fish 
utilization.  Information regarding the species composition and body sizes of 
juvenile and adult fishes present in the project area and the broader Kelsey Creek 
system allows the bioengineering design to identify specific habitat preferences 
that would benefit local fish production (Keeley & Slaney 1996).       

4.4.1 Juvenile fish 
The length frequency of cutthroat trout captured upstream of the project area 
displays a bimodal distribution (Figure 13), with the most abundant length 
cohort ranging in size from 4 ‐10 cm (1.6‐3.9 in) and a second less abundant size 
cohort of trout from 13‐16 cm (5.1‐6.3 in).  The observed size distribution is 
typical of the cutthroat trout in streams of the Lake Washington basin, where 
trout generally migrate to Lake Washington to rear at age 2 during the late 
winter / early spring at body sizes larger than 150 mm (Nowak 2000).  The size 
pattern observed near the project site in July of 2007 is consistent with 
information from the broader lake Washington basin (Nowak 2000) and data 
collected for Kelsey Creek previously during 1981 (Scott et al. 1986) and between 
2002 and 2005 (The Watershed Company 2005).        

Kelsey Creek cutthroat trout 7/15/07
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Figure 13.   Cutthroat trout length frequency observed during an electrofishing 

sampling event on July 15th, 2007 upstream of the project site. 

Information regarding juvenile coho and chinook salmon is less prevalent.  The 
length of four coho salmon captured during electrofishing surveys in nearby 
Valley Creek ranged from 9 to 11 cm (3.5‐4.3 inches) fork length (The Watershed 
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Company 2005) while juvenile coho leaving Kelsey Creek in 1981 had a mean 
length of 109 mm (4.25 inches; Scott et al. 1986).  The Chinook salmon in the Lake 
Washington Basin are considered ocean‐type chinook and primarily leave their 
natal streams after hatching or rear for a short two‐ to four‐month period 
(Koehler et al. 2006).  Ocean‐type chinook in Kelsey Creek would likely have 
body sizes ranging between 1.5 and 3.0 cm (½ and 1.25 inches) prior to leaving 
the system for Lake Washington.  The potential size structure of fish present at 
the project site suggests that bioengineering efforts should attempt to provide 
habitat that is consistent with juvenile salmonid fish use from hatch sizes of 1.5‐
1.8 cm to roughly 18 cm in length (½‐7 inches; Keeley & Slaney 1996; Figure 14).   

    
Figure 14.   Salmonid body size and habitat utilization relationship from Keeley and 

Slaney 1996.  The mean size of cutthroat trout (red dashed line) and 
cutthroat and coho size ranges (orange bracket) from hatch to sizes 
observed in Kelsey Creek during the July 2007 electrofishing survey.  

Size range of trout and salmon 
Mean size of trout 
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Body size and preferred habitat relationships from Keeley and Slaney (1996), 
indicates that preferred juvenile salmonid habitat areas contain water velocities 
roughly between 0.16‐1.0 ft/s (5‐30 cm/s) and water depths of roughly 0.3‐3.3 ft 
(10 – 100 cm; Figure 14).     

4.4.2 Salmon Spawning Habitat 
Observations of adult salmon using the project site for redd construction during 
spawning seasons is also documented (The Watershed Company 2009).  Chinook 
salmon and sockeye salmon were observed during the 2007 salmon run 
constructing redds in the tail of the pool located below the bend and between the 
second and third bridges (The Watershed Company 2008, Figure 15).  Similarly, a 
coho salmon constructed a redd near the right bank immediately above the 90○ 
bend during 2008 (Figures 15 & 16).    

 
Figure 15.   Salmon redds constructed at the project site during the 2006 - 2008 

salmon season. 
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Figure 16.   Location of a coho salmon redd (transparent redd oval) constructed 

during the 2008 salmon spawning season in the project site. 

 

Spawning habitat requirements for Chinook, coho, sockeye, and cutthroat trout 
were borrowed from Bjornn and Reiser (1991, Table 4) and from Keeley and 
Slaney (1996).  Based on these fish habitat review documents, increases in 
spawning habitat would result from increasing the amount of area with water 
velocities from 0.65‐2.8 ft/s (20‐85 cm/s) and water depths of 0.65‐3.0 ft (20‐90 
cm).  As stated previously, the current substrate sizes available at the project site 
are appropriate for salmonid spawning and relatively abundant.  Salmon 
spawning activity in the project reach would likely increase with structural 
additions that slow water velocities and deepen the channel to provide adult 
salmon holding space.  Similarly, egg to fry survival rates for fishes would likely 
benefit from reduced scour and an increase in substrate stability resulting from 
the addition of structure.       
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5 HYDRAULIC AND RISK ASSESSMENT  
5.1 Background 
This report documents the results of a hydraulic assessment conducted on a reach of 
Kelsey Creek that is adjacent to NE Bellevue‐Redmond Road.  The assessment evaluates 
the creek under existing conditions and also under proposed future conditions that will 
result from implementing a restoration plan. The restoration plan includes placement of 
boulders, large woody debris (LWD) installations, and bank stabilization plantings. The 
plan is intended to restore the channel, stabilize a failing streambank, and improve fish 
habitat. 

5.2 Method of Assessment 
The hydraulic model HEC‐RAS (Version 4.0) was used to assess the hydraulics of the 
study reach under pre‐existing, existing, and proposed restored conditions.  Procedures 
outlined in the King County Surface Water Design Manual (King County Department of 
Natural Resources 1998) were generally followed in conducting the floodplain analysis.  
Inputs for the channel sections and alignment were based on surveyed information.  The 
study reach extends a distance of 380 feet from STA 0+00 to STA 3+80.  Channel cross 
sections were extended an additional 100 feet upstream of the project reach to STA 4+80 
to investigate the influence of the project on the upstream hydrology.  A detailed field 
survey of the creek was conducted by Concept Engineering, Inc.  The downstream 
hydraulic boundary condition assumed normal flow at STA 0+00 with a channel 
gradient of 0.0125 foot/foot. 

Photographs of the creek system are provided in Appendix B. A roughness coefficient of 
0.045 was used for the main channel, representative of a channel with gravel and cobble 
substrate with some boulders.  A roughness coefficient of 0.065 was used for brush 
covered overbank areas, representative of floodplains with medium to dense brush in 
winter months (French, Richard, H., 1985).  Roughness coefficients are identified in the 
channel cross sections shown in Appendix C of this report. 

The following is a summary of the analysis procedures that were used in preparing the 
hydraulic assessment: 

1. Cross sections of the existing channel geometry were based on the 
topographic survey for the project site. Cross sections were spaced at a 
distance ranging from 25 to 80 feet along the study reach. The project study 
reach is represented by Sections 0+00 through 4+80 in the HEC‐RAS model. 

2. The geometry of the proposed stream channel was based on plans for the 
restoration project. The existing channel geometry was modified to represent 
changes that would be made to the channel during the restoration. Features 
from the restoration plan were represented in the HEC‐RAS model by 
modifying the channel geometry (Table 5). 
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3. Flow rates ranging from 1.01‐year to 500‐year return periods were used in the 
calculations. The flow rates were based on results of the City of Bellevue’s 
Kelsey Creek HSPF model and Pond Reach Analysis Tool (Northwest 
Hydraulic Consultants, 2002). Flow rates for the Base Case from Reach 37 of 
the City’s model were used in this analysis (Table 6).  

Table 5.  Creek Restoration Features 
HEC-RAS 
Section Feature Representation in HEC-RAS 

0+00-1+60 Boulders Channel bottom modified to reflect boulder 
placement 

1+80 Sloped sill log Represented by instream weir 

2+30-2+85 Streambank stabilization – 
root wads, LWD, plantings 

Channel cross sectional area reduced and 
channel roughness increased at bank 
stabilization locations 

2+85 Sloped sill log Represented by instream weir 

3+10-3+80 Boulders Channel bottom modified to reflect approximate 
boulder placement 

 
Table 6.  City of Bellevue HSPF Predicted Flow Rates (Northwest Hydraulic 

Consultants, 2002) 

  Peak Annual Flow Exceedance (CFS) 
 Interval (yrs) 1.01 2 5 10 25 50 100 500 
Reach 37 Base Case 112 189 244 284 337 380 425 540 
 

5.3 Modeling Results 
Under existing conditions, predicted 100‐year flood elevations ranged from elevation 
172.94 at Sta 0+00 to elevation 177.83 at Sta 3+80 (Appendix C).  Flow velocities were 
predicted to range between 1.94 feet per second at Sta 2+55 and 8.17 feet per second at 
Sta 0+80 for the 2‐year flow.  Flow velocities were predicted to range between 2.19 feet 
per second at Sta 2+55 and 10.62 feet per second at Sta 0+80 for the 100‐year flow. 

Under proposed restored conditions, predicted 100‐year flood elevations ranged from 
elevation 173.62 at Sta 0+00 to elevation 178.28 at Sta 3+80 (Appendix C).  This represents 
a rise in water surface of 0.68 under existing conditions at the downstream end of the 
reach and an increase of 0.45 foot at the upstream end.  The most significant increase in 
flood elevation was predicted to be 0.87 foot at Sta 1+60.  Under proposed conditions, 
flow velocities were generally predicted to decrease by between 10 and 20 percent.  
Flood levels with the proposed instream mitigations are lower than those that were 
likely present in the channel prior to recent (e.g. past 5 to 10 years) degradation. 

The boulders, log sills, and LWD are effective, in part, because they increase flow area 
and channel roughness, both of which cause a rise in water surface elevation.  A rise in 
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the water surface elevations are therefore expected to accompany reduced flow 
velocities and increased channel and bank stability provided by the restoration activity. 
The channel is sufficiently confined such that it can not be easily widened to 
accommodate the proposed instream structures.  However, the predicted rise in water 
surface elevations will be confined within the banks of the channel.  Similarly, the water 
surface elevation at the time of sheet pile installation was in excess of the estimated 
restored streams water surface elevation (Figures 17 thru 19).  Projected rises in the 
water surface elevation due to the restoration activity are less than the likely surface 
water elevations found in the project reach prior to the channel downcutting and erosion 
that initiated the need for this project.      

 

 
Figure 17.   Channel incision of approximately 1.1 feet in the project reach as evident 

from imbedded gravel in the sheet piling.  
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Figure 18.   Channel incision of approximately 1.3 feet in the project reach as evident 

from gravel scour marks on sheet piling. 

 
Figure 19.   Channel incision of approximately 1.4 feet in the project reach as evident 

from imbedded gravel and scour marks on the sheet piling. 
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5.4 Risk Assessment 

5.4.1 No Action Alternative 
Without restoration efforts, the steeper gradient sections of channel, although well‐
armored, will likely continue to incise.  The left bank of the channel that extends from 
Sta 2+30 to Sta 3+10 and contains the degrading sandbag retention wall will continue to 
be at risk of failure.  A single large storm could undermine the existing bank protection 
on this reach of the channel and cause failure.  This would result in high sediment loads 
to the creek.  A bank failure could also result in the loss of large mature conifer trees 
from the bank.  The resulting losses of the embankment and vegetation could create 
extensive damage to the existing building located at the top of the bank. 

Increased sediment load from a bank failure of this proportion would create deposition 
downstream that could damage habitat and create flooding.  Uncontrolled release of 
trees and vegetation from the failed bank could result in debris dams at downstream 
bridges and culverts.  These catastrophic releases to the creek system could create road 
and property flooding as well as infrastructure damage. 

5.4.2 Stream Restoration Alternative 
The restoration activity is designed to stabilize the channel’s steeper gradients and the 
left bank of the channel that extends from Sta 2+30 to Sta 3+10.  LWD and boulders 
placed in the channel will reduce flow velocities and the potential for channel incision.  
While the release of LWD from the installations is possible, precautions will be taken to 
secure the LWD using conservative and redundant means to reduce the probability of 
this occurring. 

The boulders, LWD, and bank restoration structures will result in an increase in water 
depths in the channel compared to existing conditions.  However, flood levels are likely 
below those present in the channel prior too recent (e.g. past 5 to 10 years) degradation 
(Figures 16 thru 18; Appendix C).  For the 100‐year flow, the predicted increase in water 
surface elevation was predicted to be 0.45 foot at the upstream end of the study reach.  
The increase in flood elevation would be contained within the channel.  Increases in the 
100‐year water surface of up to 0.87 foot were predicted within the study reach, but also 
would be contained within the banks of the channel and below levels prior to recent 
channel incision.  Proposed instream mitigations raise flood levels on the project site up 
through Sta 4+05.  At Sta 4+05 the proposed flood levels match existing flood levels and 
would not propagate upstream. 
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A P P E N D I X  A  

Initial approved concept design, 
2007 
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PROJECT GOAL:   Streambank Stabilization and Habitat Enhancement

TECHNIQUES:   Bioengineering using large wood

STREAM NAME:   Kelsey Creek

LOCATION:    Bellevue, WA

ISSUES PROPOSED  SOLUTIONS RESPONSIBLE  PARTNER
Streambank Erosion
Seasonal high fl ows in Kelsey Creek are eroding the streambanks along 
the base of a high, unstable slope.  Rip-rap boulders and a sandbag wall 
previously used to armor the streambank and slope are beginning to 
fail.  

Rootwads, interlocked with upright stumps and a bank log will slow/soften water velocities while armoring 
the streambank along the outside bend.  Stacked logs with rootwads attached will interlock and armor the toe 
of the unstable slope, also slowing the water and providing cover for small fi sh.  Existing boulders will be re-
stacked behind the logs, further armoring the streambank and providing a stable base for coir wraps and riparian 
plantings.  Placed at an angle to the fl ow, a sloped sill log will help turn the water and redirect scour to the inside 
of the bend rather than the base of the unstable slope.

CITY OF BELLEVUE

EARLY WORLD

Channel Downcutting
The heavily constrained channel and high water velocities are 
subjecting a short segment of the creek to downcutting.

Large boulders, placed in an inverted V-weir confi guration will slow high-velocity fl ows, reducing downcutting 
action without creating fi sh passage barriers or vertical drops.  Randomly placed large boulders will be relatively 
easy to install and large enough to further slow/disperse high velocity fl ows without being washed downstream.

CITY OF BELLEVUE

Low Quality Fish Habitat
Chinook and sockeye salmon are known to use this area of the creek 
for spawning, and may utilize it for rearing habitat as well.

The sloped sill log will refocus scour action away from the unstable slope while promoting pool habitat formation 
at the head of this log structure sequence.  Use of upright stumps, rootwads, and pieces of large wood to armor 
the streambank will add roughness elements to this segment of the creek, reducing water velocities and creating 
cover for juvenile salmonids.  

CITY OF BELLEVUE

Low Aesthetic Appeal
The deteriorating sand bag wall, combined with an abundance of non-
native plant species decreased the aesthetic quality of this riparian 
area.

Removing a portion of the sand bag wall and fronting the remainder with topsoil in coir wraps will dramatically 
improve the appearance of the streambank.  Replacing non-native plants with native vegetation will benefi t fi sh 
and wildlife while enhancing the aesthetic quality of this riparian area.  Riparian plantings along the top of the log 
structures and higher up the streambank will help stabilize the soil and eventually provide overhanging shade and 
cover for the stream channel. 

EARLY WORLD

PROPOSED CONCEPT PLAN                         1” ~ 40’

Early World Childcare Center

11
22
44

33VICINITY MAP [NTS]

Unstable slope and sandbag wall (looking downstream)

Unstable slope and sandbag wall (looking upstream)

Channel downcutting area CROSS SECTION OF PROPOSED STREAMBANK AND SLOPE STABILIZATION 

Sand bags will be removed from the upper 
portion of the wall, but not the lower portion.  
Topsoil, stabilized with coir wraps, will be tiered 
from the base up toward the top of the slope 
and subquently planted with native riparian 
vegetation.

Existing boulders will be re-stacked behind 
the logs, further armoring the streambank 
and providing a stable base for coir wraps and 
riparian plantings. 

SLOPED SILL LOG INSTALLATION DETAIL

750 Sixth Street South . Kirkland . WA 98033   425.822.5242   

Sloped Sill Log:  Placed at an angle to the fl ow, this type of log structure provides grade control, 
redirects fl ows away from unstable areas, and creates discrete scour pools that make excellent fi sh 
habitat.

Streambank Stabilization:  Rootwads, interlocked with upright stumps and a bank log will slow/ 
soften the water while armoring the streambank along the outside bend and providing habitat for fi sh. 

Downcutting:  Large boulders, placed in an inverted V-weir confi guration will slow high-velocity fl ows, 
reducing downcutting action without creating fi sh passage barriers or vertical drops.  Randomly placed 
large boulders will be relatively easy to install and will further slow/disperse high velocity fl ows.

Slope Stabilization:  Sand bags will be removed from the upper portion of the wall, but not the lower 
portion.  Topsoil, stabilized with coir wraps, will be tiered from the base up toward the top of the slope 
and subsequently planted with native riparian vegetation. 

Riparian Area Revegetation Plan:  Non-native invasive vegetation will be replaced using native 
riparian vegetation.

Fenced Path:  A bark-mulch path with low fencing on either side will lead to low observation platforms, 
allowing school groups to approach the stream safely.

KELSEY CREEK STREAMBANK STABILIZATION AND HABITAT ENHANCEMENT PROJECT AT EARLY WORLD CHILDCARE CENTER
Project Partners: City of Bellevue and Early World Childcare Center                                       August 2007
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A P P E N D I X  B  

Hydraulic Assessment Photographs 
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A P P E N D I X  C  

HEC-RAS Input and Results 
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HEC-RAS   River: Kelsey   Reach: BelRed
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
BelRed 380     500-Yr Existing 540.00 174.00 178.52 179.96 0.020497 10.48 60.89 17.58 0.92
BelRed 380     500-Yr Future 540.00 174.00 179.19 180.18 0.009934 8.24 72.91 18.27 0.67
BelRed 380     100-Yr Existing 425.00 174.00 177.83 177.71 179.19 0.024326 10.08 49.09 16.88 0.97
BelRed 380     100-Yr Future 425.00 174.00 178.28 179.27 0.013088 8.18 56.75 17.34 0.75
BelRed 380     50-Yr Existing 380.00 174.00 177.55 177.49 178.87 0.026412 9.91 44.40 16.59 1.00
BelRed 380     50-Yr Future 380.00 174.00 177.93 178.90 0.014757 8.13 50.69 16.98 0.78
BelRed 380     25-Yr Existing 337.00 174.00 177.29 177.29 178.55 0.028321 9.67 40.11 16.33 1.02
BelRed 380     25-Yr Future 337.00 174.00 177.60 178.56 0.016504 8.03 45.17 16.64 0.81
BelRed 380     10-Yr Existing 284.00 174.00 176.99 176.99 178.14 0.029880 9.21 35.26 16.02 1.03
BelRed 380     10-Yr Future 284.00 174.00 177.17 176.95 178.11 0.019682 7.94 38.17 16.20 0.86
BelRed 380     5-Yr Existing 244.00 174.00 176.77 176.77 177.81 0.030654 8.76 31.69 15.79 1.02
BelRed 380     5-Yr Future 244.00 174.00 176.87 176.73 177.77 0.022319 7.78 33.23 15.89 0.90
BelRed 380     2-Yr Existing 189.00 174.00 176.44 176.44 177.32 0.032015 8.05 26.49 15.45 1.02
BelRed 380     2-Yr Future 189.00 174.00 176.45 176.40 177.28 0.026549 7.42 26.67 15.46 0.95
BelRed 380     1.01-Yr Existing 112.00 174.00 175.90 175.90 176.54 0.034784 6.80 18.36 14.77 1.01
BelRed 380     1.01-Yr Future 112.00 174.00 175.86 175.86 176.50 0.032390 6.46 17.83 14.69 0.99

BelRed 310     500-Yr Existing 540.00 171.25 178.78 178.84 0.000410 2.49 346.56 89.39 0.16
BelRed 310     500-Yr Future 540.00 171.30 179.50 179.55 0.000298 2.07 403.88 95.69 0.13
BelRed 310     100-Yr Existing 425.00 171.25 177.89 177.96 0.000474 2.45 273.27 81.21 0.17
BelRed 310     100-Yr Future 425.00 171.30 178.48 178.53 0.000361 2.08 317.21 86.83 0.14
BelRed 310     50-Yr Existing 380.00 171.25 177.51 177.58 0.000498 2.41 243.35 76.21 0.17
BelRed 310     50-Yr Future 380.00 171.30 178.06 178.11 0.000394 2.08 282.66 83.21 0.15
BelRed 310     25-Yr Existing 337.00 171.25 177.14 177.21 0.000516 2.36 216.19 71.36 0.17
BelRed 310     25-Yr Future 337.00 171.30 177.66 177.71 0.000421 2.05 250.19 78.18 0.15
BelRed 310     10-Yr Existing 284.00 171.25 176.70 176.76 0.000523 2.24 185.77 65.51 0.17
BelRed 310     10-Yr Future 284.00 171.30 177.11 177.16 0.000459 2.01 209.26 70.95 0.15
BelRed 310     5-Yr Existing 244.00 171.25 176.30 176.36 0.000541 2.17 160.72 60.27 0.17
BelRed 310     5-Yr Future 244.00 171.30 176.69 176.74 0.000482 1.95 180.66 65.43 0.15
BelRed 310     2-Yr Existing 189.00 171.25 175.60 175.66 0.000616 2.08 122.00 50.69 0.18
BelRed 310     2-Yr Future 189.00 171.30 176.07 176.11 0.000509 1.84 142.69 57.28 0.16
BelRed 310     1.01-Yr Existing 112.00 171.25 174.45 174.50 0.000747 1.85 73.16 34.44 0.19
BelRed 310     1.01-Yr Future 112.00 171.30 175.00 175.04 0.000552 1.58 89.53 42.22 0.15

BelRed 285     500-Yr Existing 540.00 171.10 178.78 178.83 0.000375 2.36 382.84 94.25 0.15
BelRed 285     500-Yr Future 540.00 171.10 179.50 175.04 179.54 0.000286 2.19 428.86 99.06 0.14
BelRed 285     100-Yr Existing 425.00 171.10 177.89 177.94 0.000441 2.35 305.43 87.83 0.16
BelRed 285     100-Yr Future 425.00 171.10 178.47 174.48 178.52 0.000346 2.20 339.16 91.05 0.15
BelRed 285     50-Yr Existing 380.00 171.10 177.51 177.56 0.000479 2.35 272.56 84.90 0.17
BelRed 285     50-Yr Future 380.00 171.10 178.05 173.99 178.10 0.000379 2.21 303.08 87.77 0.15
BelRed 285     25-Yr Existing 337.00 171.10 177.14 177.19 0.000513 2.33 241.65 82.06 0.17
BelRed 285     25-Yr Future 337.00 171.10 177.65 173.92 177.70 0.000414 2.22 268.60 84.41 0.16



HEC-RAS   River: Kelsey   Reach: BelRed (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
BelRed 285     10-Yr Existing 284.00 171.10 176.69 176.74 0.000546 2.28 205.65 78.63 0.18
BelRed 285     10-Yr Future 284.00 171.10 177.09 173.70 177.15 0.000467 2.21 223.19 79.81 0.16
BelRed 285     5-Yr Existing 244.00 171.10 176.29 176.34 0.000600 2.26 174.63 75.54 0.18
BelRed 285     5-Yr Future 244.00 171.10 176.67 173.50 176.72 0.000510 2.19 190.13 76.28 0.17
BelRed 285     2-Yr Existing 189.00 171.10 175.58 175.64 0.000766 2.30 124.36 63.80 0.20
BelRed 285     2-Yr Future 189.00 171.10 176.04 173.18 176.10 0.000585 2.16 143.92 71.06 0.18
BelRed 285     1.01-Yr Existing 112.00 171.10 174.41 174.48 0.001099 2.21 65.35 37.36 0.23
BelRed 285     1.01-Yr Future 112.00 171.10 174.97 172.69 175.02 0.000675 1.94 80.36 46.53 0.18

BelRed 255     500-Yr Existing 540.00 167.60 178.78 178.82 0.000277 2.22 445.31 101.11 0.12
BelRed 255     500-Yr Future 540.00 167.60 179.49 179.52 0.000216 2.01 490.97 104.23 0.11
BelRed 255     100-Yr Existing 425.00 167.60 177.89 177.93 0.000304 2.19 362.87 95.58 0.13
BelRed 255     100-Yr Future 425.00 167.60 178.47 178.50 0.000249 2.02 396.61 97.93 0.11
BelRed 255     50-Yr Existing 380.00 167.60 177.51 177.55 0.000320 2.19 327.55 92.36 0.13
BelRed 255     50-Yr Future 380.00 167.60 178.05 178.08 0.000266 2.02 358.27 95.35 0.12
BelRed 255     25-Yr Existing 337.00 167.60 177.14 177.18 0.000328 2.15 293.90 89.24 0.13
BelRed 255     25-Yr Future 337.00 167.60 177.64 177.68 0.000282 2.02 321.41 91.95 0.12
BelRed 255     10-Yr Existing 284.00 167.60 176.69 176.73 0.000325 2.07 254.74 85.47 0.13
BelRed 255     10-Yr Future 284.00 167.60 177.09 177.13 0.000304 2.02 271.99 87.16 0.12
BelRed 255     5-Yr Existing 244.00 167.60 176.29 176.33 0.000330 2.02 221.03 82.08 0.13
BelRed 255     5-Yr Future 244.00 167.60 176.66 176.70 0.000315 1.98 235.79 83.49 0.12
BelRed 255     2-Yr Existing 189.00 167.60 175.58 175.62 0.000347 1.94 166.57 68.97 0.13
BelRed 255     2-Yr Future 189.00 167.60 176.04 176.07 0.000326 1.91 185.03 78.05 0.12
BelRed 255     1.01-Yr Existing 112.00 167.60 174.42 174.45 0.000292 1.58 103.55 39.42 0.11
BelRed 255     1.01-Yr Future 112.00 167.60 174.96 174.99 0.000272 1.57 115.22 51.05 0.11

BelRed 230     500-Yr Existing 540.00 170.30 178.77 178.81 0.000361 2.32 399.51 104.39 0.15
BelRed 230     500-Yr Future 540.00 170.30 179.49 174.84 179.52 0.000254 1.95 450.65 106.52 0.12
BelRed 230     100-Yr Existing 425.00 170.30 177.88 177.92 0.000424 2.32 323.04 99.41 0.15
BelRed 230     100-Yr Future 425.00 170.30 178.46 173.98 178.49 0.000305 1.96 363.47 101.60 0.13
BelRed 230     50-Yr Existing 380.00 170.30 177.50 177.54 0.000466 2.34 290.20 95.27 0.16
BelRed 230     50-Yr Future 380.00 170.30 178.04 173.89 178.07 0.000333 1.97 327.97 99.59 0.13
BelRed 230     25-Yr Existing 337.00 170.30 177.12 177.17 0.000513 2.37 258.40 91.24 0.17
BelRed 230     25-Yr Future 337.00 170.30 177.64 173.77 177.67 0.000363 1.98 293.77 95.46 0.14
BelRed 230     10-Yr Existing 284.00 170.30 176.67 176.72 0.000573 2.38 219.91 86.35 0.17
BelRed 230     10-Yr Future 284.00 170.30 177.08 173.50 177.12 0.000427 2.03 247.26 89.47 0.14
BelRed 230     5-Yr Existing 244.00 170.30 176.26 176.31 0.000655 2.42 185.66 81.94 0.18
BelRed 230     5-Yr Future 244.00 170.30 176.66 173.31 176.69 0.000489 2.07 211.63 84.86 0.15
BelRed 230     2-Yr Existing 189.00 170.30 175.54 175.60 0.000854 2.52 130.94 67.22 0.20
BelRed 230     2-Yr Future 189.00 170.30 176.02 172.99 176.06 0.000594 2.11 160.05 78.00 0.16
BelRed 230     1.01-Yr Existing 112.00 170.30 174.36 174.43 0.001081 2.33 69.71 36.89 0.22
BelRed 230     1.01-Yr Future 112.00 170.30 174.93 172.50 174.98 0.000692 1.94 90.18 50.28 0.17



HEC-RAS   River: Kelsey   Reach: BelRed (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  

BelRed 180     500-Yr Future 540.00 170.40 178.94 179.50 0.003428 6.13 98.07 14.90 0.38
BelRed 180     100-Yr Future 425.00 170.40 178.04 178.49 0.003236 5.50 84.84 14.29 0.36
BelRed 180     50-Yr Future 380.00 170.40 177.66 178.07 0.003126 5.21 79.53 14.03 0.36
BelRed 180     25-Yr Future 337.00 170.40 177.29 177.65 0.002998 4.91 74.36 13.78 0.34
BelRed 180     10-Yr Future 284.00 170.40 176.80 177.11 0.002805 4.50 67.76 13.45 0.33
BelRed 180     5-Yr Future 244.00 170.40 176.42 176.68 0.002615 4.16 62.67 13.19 0.31
BelRed 180     2-Yr Future 189.00 170.40 175.85 176.05 0.002292 3.61 55.27 12.80 0.29
BelRed 180     1.01-Yr Future 112.00 170.40 174.85 174.97 0.001760 2.72 42.82 12.12 0.24

BelRed 160     500-Yr Existing 540.00 170.25 177.73 178.57 0.004326 7.57 82.75 14.08 0.50
BelRed 160     500-Yr Future 540.00 170.40 178.84 179.42 0.004088 6.26 95.72 14.83 0.40
BelRed 160     100-Yr Existing 425.00 170.25 177.07 177.72 0.003766 6.61 73.64 13.63 0.46
BelRed 160     100-Yr Future 425.00 170.40 177.94 178.41 0.003890 5.63 82.63 14.23 0.38
BelRed 160     50-Yr Existing 380.00 170.25 176.78 177.35 0.003550 6.22 69.64 13.43 0.45
BelRed 160     50-Yr Future 380.00 170.40 177.57 178.00 0.003771 5.34 77.40 13.97 0.37
BelRed 160     25-Yr Existing 337.00 170.25 176.49 176.99 0.003294 5.80 65.85 13.24 0.43
BelRed 160     25-Yr Future 337.00 170.40 177.20 177.58 0.003628 5.04 72.30 13.72 0.36
BelRed 160     10-Yr Existing 284.00 170.25 176.16 176.56 0.002867 5.20 61.49 13.01 0.39
BelRed 160     10-Yr Future 284.00 170.40 176.72 177.05 0.003409 4.63 65.82 13.39 0.34
BelRed 160     5-Yr Existing 244.00 170.25 175.83 176.17 0.002620 4.77 57.25 12.79 0.37
BelRed 160     5-Yr Future 244.00 170.40 176.35 176.62 0.003188 4.27 60.83 13.14 0.33
BelRed 160     2-Yr Existing 189.00 170.25 175.20 175.47 0.002473 4.24 49.27 12.35 0.35
BelRed 160     2-Yr Future 189.00 170.40 175.79 176.00 0.002808 3.72 53.59 12.76 0.30
BelRed 160     1.01-Yr Existing 112.00 170.25 174.14 174.30 0.002177 3.32 36.55 11.63 0.32
BelRed 160     1.01-Yr Future 112.00 170.40 174.81 174.93 0.002184 2.81 41.38 12.08 0.26

BelRed 80      500-Yr Existing 540.00 169.75 175.13 175.13 177.17 0.027663 11.44 47.45 11.90 1.00
BelRed 80      500-Yr Future 540.00 169.80 175.50 175.50 177.55 0.039117 11.49 47.37 11.99 1.00
BelRed 80      100-Yr Existing 425.00 169.75 174.51 174.51 176.27 0.029668 10.62 40.12 11.75 1.00
BelRed 80      100-Yr Future 425.00 169.80 175.02 174.92 176.65 0.037157 10.28 41.55 11.87 0.96
BelRed 80      50-Yr Existing 380.00 169.75 174.27 174.27 175.89 0.030157 10.21 37.29 11.69 1.00
BelRed 80      50-Yr Future 380.00 169.80 174.80 174.66 176.29 0.036368 9.77 39.05 11.82 0.94
BelRed 80      25-Yr Existing 337.00 169.75 174.02 174.02 175.52 0.030963 9.81 34.39 11.63 1.00
BelRed 80      25-Yr Future 337.00 169.80 174.59 174.40 175.92 0.035595 9.25 36.53 11.77 0.92
BelRed 80      10-Yr Existing 284.00 169.75 173.69 173.69 175.04 0.032883 9.33 30.46 11.55 1.01
BelRed 80      10-Yr Future 284.00 169.80 174.31 174.08 175.45 0.034544 8.57 33.22 11.70 0.89
BelRed 80      5-Yr Existing 244.00 169.75 173.43 173.43 174.65 0.033157 8.87 27.50 11.25 1.00
BelRed 80      5-Yr Future 244.00 169.80 174.07 173.82 175.07 0.033853 8.01 30.48 11.64 0.87
BelRed 80      2-Yr Existing 189.00 169.75 173.02 172.93 174.05 0.030920 8.17 23.13 10.23 0.96
BelRed 80      2-Yr Future 189.00 169.80 173.72 173.44 174.52 0.032777 7.17 26.38 11.55 0.83
BelRed 80      1.01-Yr Existing 112.00 169.75 172.35 172.20 173.06 0.027570 6.74 16.62 9.40 0.89



HEC-RAS   River: Kelsey   Reach: BelRed (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
BelRed 80      1.01-Yr Future 112.00 169.80 173.06 172.69 173.59 0.030115 5.87 19.07 10.25 0.76

BelRed 0       500-Yr Existing 540.00 168.80 173.48 173.02 174.76 0.012514 9.47 67.38 19.50 0.81
BelRed 0       500-Yr Future 540.00 168.94 174.21 173.24 175.15 0.012501 8.29 77.13 20.23 0.68
BelRed 0       100-Yr Existing 425.00 168.80 172.94 172.52 174.02 0.012525 8.66 56.97 18.95 0.79
BelRed 0       100-Yr Future 425.00 168.94 173.62 172.76 174.41 0.012507 7.58 65.44 19.64 0.66
BelRed 0       50-Yr Existing 380.00 168.80 172.72 172.31 173.71 0.012502 8.30 52.71 18.72 0.78
BelRed 0       50-Yr Future 380.00 168.94 173.37 172.56 174.11 0.012512 7.27 60.61 19.39 0.66
BelRed 0       25-Yr Existing 337.00 168.80 172.49 172.09 173.40 0.012504 7.93 48.45 18.49 0.77
BelRed 0       25-Yr Future 337.00 168.94 173.12 172.37 173.80 0.012520 6.95 55.84 19.13 0.65
BelRed 0       10-Yr Existing 284.00 168.80 172.19 171.78 173.00 0.012506 7.44 42.96 18.19 0.76
BelRed 0       10-Yr Future 284.00 168.94 172.80 172.11 173.40 0.012502 6.51 49.72 18.81 0.64
BelRed 0       5-Yr Existing 244.00 168.80 171.95 171.54 172.68 0.012512 7.03 38.57 17.84 0.75
BelRed 0       5-Yr Future 244.00 168.94 172.54 171.86 173.08 0.012504 6.16 44.84 18.55 0.63
BelRed 0       2-Yr Existing 189.00 168.80 171.58 171.19 172.19 0.012518 6.39 32.18 16.73 0.73
BelRed 0       2-Yr Future 189.00 168.94 172.15 171.52 172.60 0.012500 5.60 37.69 18.15 0.62
BelRed 0       1.01-Yr Existing 112.00 168.80 170.96 170.60 171.38 0.012504 5.23 22.45 14.88 0.69
BelRed 0       1.01-Yr Future 112.00 168.94 171.50 170.97 171.81 0.012515 4.61 26.31 16.49 0.59



 

HEC-RAS   River: Kelsey   Reach: BelRed    Profile: 100-Yr
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
BelRed 480     100-Yr Existing 425.00 175.54 180.18 180.02 181.91 0.016344 10.75 43.71 12.21 0.92
BelRed 480     100-Yr Future 425.00 175.54 180.17 180.02 181.91 0.016546 10.79 43.52 12.19 0.93
BelRed 480     100-Yr ExisRaised 425.00 176.54 181.18 181.02 182.91 0.016407 10.76 43.65 12.21 0.92

BelRed 430     100-Yr Existing 425.00 174.67 180.33 181.08 0.005025 7.05 65.19 13.57 0.54
BelRed 430     100-Yr Future 425.00 174.67 180.31 181.07 0.005073 7.07 64.99 13.56 0.54
BelRed 430     100-Yr ExisRaised 425.00 175.67 181.32 182.08 0.005040 7.06 65.13 13.57 0.54

BelRed 405     100-Yr Existing 425.00 174.34 178.67 178.67 180.67 0.018724 11.69 39.90 10.65 1.01
BelRed 405     100-Yr Future 425.00 174.34 178.68 178.68 180.66 0.018508 11.64 40.08 10.78 1.00
BelRed 405     100-Yr ExisRaised 425.00 175.34 179.67 179.67 181.66 0.018669 11.67 39.94 10.68 1.01

BelRed 380     100-Yr Existing 425.00 174.00 177.83 177.71 179.19 0.024326 10.08 49.09 16.88 0.97
BelRed 380     100-Yr Future 425.00 174.00 178.42 179.33 0.011546 7.87 59.15 17.48 0.71
BelRed 380     100-Yr ExisRaised 425.00 175.00 178.83 178.71 180.19 0.024326 10.08 49.09 16.88 0.97

BelRed 310     100-Yr Existing 425.00 171.25 177.89 177.96 0.000474 2.45 273.27 81.21 0.17
BelRed 310     100-Yr Future 425.00 171.30 178.62 178.66 0.000327 2.00 329.04 88.06 0.13
BelRed 310     100-Yr ExisRaised 425.00 172.25 178.89 178.96 0.000474 2.45 273.27 81.21 0.17

BelRed 285     100-Yr Existing 425.00 171.10 177.89 177.94 0.000441 2.35 305.43 87.83 0.16
BelRed 285     100-Yr Future 425.00 171.10 178.62 174.48 178.66 0.000313 2.12 351.52 92.17 0.14
BelRed 285     100-Yr ExisRaised 425.00 172.10 178.89 178.94 0.000441 2.35 305.43 87.83 0.16

BelRed 255     100-Yr Existing 425.00 167.60 177.89 177.93 0.000304 2.19 362.87 95.58 0.13
BelRed 255     100-Yr Future 425.00 167.60 178.61 178.64 0.000227 1.95 409.69 98.81 0.11
BelRed 255     100-Yr ExisRaised 425.00 168.60 178.89 178.93 0.000304 2.19 362.87 95.58 0.13

BelRed 230     100-Yr Existing 425.00 170.30 177.88 177.92 0.000424 2.32 323.04 99.41 0.15
BelRed 230     100-Yr Future 425.00 170.30 178.61 173.98 178.63 0.000276 1.89 375.60 102.29 0.12
BelRed 230     100-Yr ExisRaised 425.00 171.30 178.88 178.92 0.000424 2.32 323.04 99.41 0.15

BelRed 180     100-Yr Future 425.00 170.40 178.19 178.62 0.003006 5.37 87.01 14.39 0.35

BelRed 160     100-Yr Existing 425.00 170.25 177.07 177.72 0.003766 6.61 73.64 13.63 0.46
BelRed 160     100-Yr Future 425.00 170.40 178.10 178.55 0.003592 5.49 84.91 14.33 0.36
BelRed 160     100-Yr ExisRaised 425.00 171.25 178.07 178.72 0.003766 6.61 73.64 13.63 0.46

BelRed 80      100-Yr Existing 425.00 169.75 174.51 174.51 176.27 0.029668 10.62 40.12 11.75 1.00
BelRed 80      100-Yr Future 425.00 169.80 174.92 174.92 176.65 0.040658 10.57 40.42 11.85 1.00
BelRed 80      100-Yr ExisRaised 425.00 170.75 175.51 175.51 177.27 0.029668 10.62 40.12 11.75 1.00

BelRed 0       100-Yr Existing 425.00 168.80 172.94 172.52 174.02 0.012525 8.66 56.97 18.95 0.79



HEC-RAS   River: Kelsey   Reach: BelRed    Profile: 100-Yr (Continued)
Reach River Sta Profile Plan Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)  
BelRed 0       100-Yr Future 425.00 168.80 172.94 172.52 174.02 0.012525 8.66 56.97 18.95 0.79
BelRed 0       100-Yr ExisRaised 425.00 169.80 173.94 173.52 175.02 0.012525 8.66 56.97 18.95 0.79
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C R I T I C A L  A R E A S  R E P O R T  

1 INTRODUCTION 
The purpose of this report is to document potential critical area impacts associated with the 
proposed Kelsey Creek stream bank stabilization project located on the Early World Children’s 
School property in the City of Bellevue, Washington.  Kelsey Creek passes through the project 
site and has damaged portions of the stream bank in recent years.  High water velocities in the 
area have eroded away portions of the bank located adjacent to several structures associated 
with the Early World Children’s School.  With continued high water velocities and limited 
stabilization features in place, loss of additional property is probable.  Therefore, in order to 
repair portions of the stream bank and prevent further damage to the property, the placement 
of large woody debris, large boulders and coir lifts is proposed.  Additionally, the project 
involves the removal of invasive species from within the stream buffer and the enhancement of 
the buffer with native plantings and a short interpretive trail.   

Bellevue Land Use Code (LUC) 20.25H.230 requires compliance with specific critical areas 
report criteria as part of any critical area or critical area buffer modification proposal.  This 
report fulfills these criteria and documents how the proposed in‐stream and buffer 
improvements can be achieved with no net loss of on‐site or off‐site ecological functions.   

2 DESCRIPTION OF PROJECT AREA 
The project site currently consists of portions of three adjacent parcels along the south side of 
NE Bellevue Redmond Road just west of 140th Avenue NE.  Kelsey Creek flows in a south‐
southwesterly and then a west‐northwesterly direction as it passes through the three parcels.  
The site is relatively flat, with the exception of the banks of Kelsey Creek, which in some areas 
are nearly vertical.  This particular segment of Kelsey Creek is highly urbanized and 
constrained in many sections by sheet pile walls and multiple bridge crossings.  Overall, this 
stream section is characterized by eroded stream banks, high water velocities, channel 
downcutting, low quality fish and invertebrate habitat, and poor aesthetics.  Large woody 
debris is absent from the stream corridor in this reach and current grade control is limited and 
associated with periodic large boulders.   
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The upstream limit of work is located below a bridge providing access from NE Bellevue 
Redmond Road to the upper parking area of the Early World Children’s School complex 
(Figure 1).  In this location, the stream is contained on both banks with a sheet pile wall.  From 
this point, the stream flows south‐southwest out of the sheet‐piling‐lined section, then bends 
90 degrees and flows west directly toward NE Bellevue Redmond Road.  Below the bend, the 
stream is again constrained by sheet piling and crossed by two bridges that provide access to 
the lower Early World Children’s School buildings from NE Bellevue Redmond Road.  The 
stream channel begins to bend again between the bridges and flows west‐southwest, 
paralleling NE Bellevue Redmond Road.  The downstream limit of work is approximately 20 
feet downstream of the lower bridge.     

Small 3‐ to 4‐foot erosion pockets are associated with the ends of the sheet piling in several 
locations.  The north stream bank is also mildly undercut for a distance of 46 feet and eroded 
down to the hard clay substrate.  Below the bend, a segment of the boulder riprap on the 
southern stream bank has given way and resulted in an undercut bank of roughly 15 feet in 
length immediately downstream of a large sandbag wall placed to help protect the bank 
(Figure 2).   

Vegetation on the site consists primarily of non‐native English ivy, Japanese knotweed, and 
Himalayan blackberry with an occasional stand of native big leaf maple, red alder, and western 
red cedar.  Additional native vegetation found in limited quantities at the site includes sword 
fern, osoberry, paper birch, and tall Oregon grape.    
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Figure 1.  An aerial view of the proposed development site. 

 
Figure 2.  View facing downstream of the upper portion of the project site on Kelsey Creek.  Note 
the stream bank erosion currently contained behind the sand bag wall and English ivy.  

Project site 
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Figure 3.  View of the stream buffer, invasive English ivy with the sandbag retaining wall in the 
background. 

 
Figure 4.  View of the current stream buffer with Early World Children’s School in the background.  
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Figure 5.  View facing upstream of the project site parallel to Bel-Red Road. 

2.1  Sensitive Species 
A variety of fish species have been observed occupying habitats in Kelsey Creek and may be 
found at various times within the boundaries of the project site.  The most abundant fishes 
currently residing in Kelsey Creek are from the salmon and trout family salmonidae, and 
include cutthroat trout, coho, sockeye/kokanee, and the federally listed chinook salmon.  Other 
salmonidae, such as mountain whitefish, rainbow trout, federally listed bull trout, pink, and 
chum salmon, are found in the broader Lake Washington watershed, but are absent or rarely 
observed in Kelsey Creek.  Additional species that are present in the broader Kelsey Creek 
system include western brook lamprey, three‐spine stickleback, longnose dace, longfin smelt, 
peamouth chub, and many of the native sculpin species.  However, the prevalence of these 
non‐salmonidae species within the boundary of the project site is currently unknown and 
considered limited.  Of the fish known to occupy the project site, chinook salmon are the only 
species currently listed under the Endangered Species Act (ESA) as threatened by the federal 
government. 

Implementation of the stream project at the site will improve spawning and rearing habitat for 
the ESA‐listed chinook salmon and other species of resident fishes.  Adult spawning habitat for 
Puget Sound chinook will improve due to the projected reduction in water velocities and 
increased pool depths at the site, resulting in more stable gravel for redd construction and 
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deep water daytime holding habitat for adult salmon.  Based on a review of fish habitat 
documents, increases in spawning habitat would result from increasing the amount of area 
with water velocities from 0.65‐2.8 ft/s (20‐85 cm/s) and water depths of 0.65‐3.0 ft (20‐90 cm).  
Similarly, reduced water velocities and increased large woody debris will greatly improve the 
site’s ability to provide juvenile salmon with a variety of water velocities and overhead cover 
for rearing habitat.  The addition of large wood into the bank and channel will also improve 
the diversity of substrate sizes available at the site and increase the variety of species and sizes 
of fish that can occupy the area.               

3 REGULATIONS 
3.1  Local Regulations 
In Bellevue, streams are governed by Critical Areas Ordinance No. 5680.  According to LUC 
20.25H.075(B)(2), Kelsey Creek meets the designation criteria of a Type F water.  According to 
LUC 20.25H.075(C)(1)(a), buffer width determinations for Type F streams are based on whether 
the subject parcel is developed or undeveloped.  The project site contains several existing 
structures and is therefore developed.  All Type F stream critical areas on developed sites 
require a 50‐foot critical area buffer.  Furthermore, according to the criteria established in 
20.25H.075(D)(2)(a), developed sites also require a 50‐foot stream critical area structure setback, 
measured from the edge of the stream critical area buffer.   

Stabilization measures within stream critical areas are allowed pursuant to LUC 
20.25H.055(C)(3)(m) and modifications of stream channels for habitat improvement purposes 
are allowed pursuant to LUC 20.25H.080(B)(1)(f).  However, pursuant to LUC 20.25H.080(B)(2), 
stream channel modifications may only be approved through a critical areas report.  The 
applicant must show that stream modifications will result in no net loss of ecological functions.  
Additionally, a restoration plan is required pursuant to LUC 20.25H.085.  Restoration may 
involve removing invasive plant species, planting native vegetation, etc.  An approved 
restoration plan would also require monitoring and maintenance in accordance with LUC 
20.25H.220.  Further, because the project site lies within an area of special flood hazard, 
pursuant to LUC 20.25H.180, “All use, development or activity which is allowed is subject to the 
performance standards of this subsection and shall not result in a rise in the BFE (base flood 
elevation)”. 

In addition to in‐stream modifications discussed above, stream buffer alterations may also be 
allowed pursuant to LUC 20.25H.055.  Specifically, LUC 20.25H.055(C)(3)(g)(i) allows new non‐
motorized trails within the stream buffer pursuant to the performance standards listed within 
that section and the general performance standards for streams listed in LUC 20.25H.080(A).   
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3.2  State and Federal Regulations 
Streams are also regulated by the U.S. Army Corps of Engineers (Corps) under section 404 of 
the Clean Water Act.  Any filling of Waters of the State would require notification and permits 
from the Corps.  Application for Corps permits may also require an individual 401 Water 
Quality Certification and Coastal Zone Management Consistency determination from Ecology. 

WDFW has jurisdiction over any project that may “use, divert, obstruct, or change the natural 
bed of any of the salt or freshwaters of the state” (RCW 77.55.011).  Any proposal to conduct in‐
stream or over‐stream work requires a Hydraulic Project Approval (HPA) from WDFW.   

Kelsey Creek contains chinook salmon, which are federally listed as threatened.  Federally 
permitted actions that could affect endangered species (i.e. salmon or bull trout) also require a 
biological assessment study and consultation with the U.S. Fish and Wildlife Service and/or the 
National Marine Fisheries Service.   

In general, neither the Corps nor Ecology regulates stream buffers.  

4 PROJECT DESCRIPTION 
This stream stabilization project was initiated to deal with continued stream bank erosion 
concerns along a section of Kelsey Creek adjacent to NE Bellevue Redmond Road.  As 
previously mentioned, the stream channel is physically constrained by sheet piling on both 
banks in many areas.  Water velocities and constrained channel characteristics associated with 
bridge access points pose a potential risk of future property loss from channel downcutting.  
Therefore, the placement of large woody debris, coir lifts, large boulders, and native vegetation 
is proposed.  Improvements are proposed along approximately 320 feet of Kelsey Creek. 

Large Woody Debris Placement 

The restoration activities proposed are designed to stabilize the channel’s steeper gradients.  
Large woody debris will be placed in the channel to reduce flow velocities and the potential for 
channel incision.  Large woody debris placement will be centered on the southern bank of the 
stream as it makes a 90‐degree turn to the west.   

Three revetment logs will be buried at least 12 feet into the stream bank leaving the attached 
rootwads positioned in the stream.  The logs will be positioned in the upstream portion of this 
area.  Fourteen bank logs and three rootwads will be embedded into the stream bank or channel 
downstream of the revetment logs.  All logs will be anchored to the bank and secured together 
with anchoring cables.  A system of coir lifts will be installed above and behind (landward) the 
bank logs.  The coir lifts are made of 100 percent biodegradable material and will be filled with 
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topsoil to stabilize the stream bank.  Two “digger logs” will be placed, one each at the upstream 
and downstream limits of this work area.  These logs will also be buried into the stream bank; 
however, they will be angled slightly so that the waterward end (without a rootwad) is placed 
at or below the channel bed.  The “digger logs” are intended to direct flow away from the 
stream bank in this area.  Additionally, at least three bank logs will be positioned along the 
northern stream bank just upstream of this area to prevent further erosion of that bank.    

Boulder Placement 

Boulders are proposed downstream of the area of large woody debris placement to help 
increase channel roughness and reduce flow velocity, which will cause a rise in water surface 
elevation.  The channel is sufficiently confined such that it cannot be easily widened to 
accommodate the proposed in‐stream structures.  However, the predicted rise in water surface 
elevations can be accommodated within the banks of the channel. 

Revegetation  

Invasive weeds, including English ivy, Japanese knotweed, English laurel, English holly, 
Himalayan blackberry, and evergreen blackberry, will be removed from areas along the north 
and south stream banks and upland areas in the vicinity of the large woody debris placement.  
Native species, totaling 3,290 square feet, will be planted in those areas where invasive species 
are removed.  Proposed native plantings include vine maple, paper birch, beaked hazelnut, 
Douglas‐fir, western red cedar, salal, red‐twig dogwood, tall Oregon grape, osoberry, wood’s 
rose, snowberry, evergreen huckleberry, lady fern, deer fern and sword fern.  Proposed 
plantings will help to provide additional habitat adjacent to and within the stream, including 
overwater shading, allocthonous input of detritus and insects, and a future recruitment of large 
woody debris.  

Nature Viewing Area 

The upland areas just north of the main bend in the stream are also proposed for improvements.  
This area is currently void of significant native understory.  The limited vegetation found here 
is almost exclusively invasive.  It is proposed that native species be planted throughout this 
area, while access is also retained for nature‐viewing opportunities.  Access to the area would 
be provided through a gate situated in the southeast corner of the parking lot located to the 
west of the revegetation area.  Large boulder outcrops and a woodchip trail would be provided 
in this area to allow children the chance to view the stream and interact with nature.  
Additionally, a fence would be provided around the perimeter of the viewing area to prevent 
access into the stream.   
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5 CRITICAL AREAS REPORT CRITERIA 
As previously mentioned, stream channel and buffer modifications may occur pursuant to LUC 
20.25H.230.  The Director may approve stream channel and buffer modifications if it can be 
shown that, through restoration, the modifications will result in no net loss of critical area or 
critical area buffer function.  The existing project site contains a poorly functioning section of 
Type F stream (located within an area of special flood hazard) and areas of degraded stream 
buffer.  Overall, the stream section is characterized by eroded stream banks, high water 
velocities, channel downcutting, low quality fish and invertebrate habitat, and poor aesthetics.  
Large woody debris is absent from the stream corridor in the reach and current grade control is 
limited and associated with periodic large boulders.  The majority of the adjacent stream buffers 
are vegetated with invasive species including English ivy, Japanese knotweed, English laurel, 
English holly, Himalayan blackberry and evergreen blackberry. 

The proposal includes the placement of large woody debris, large boulders, coir lifts and native 
vegetation to stabilize portions of stream bank as well to improve fish habitat within the stream.  
Additionally, restoration of the buffer area with native plantings is proposed.  Restoration will 
involve the planting of 3,290 square feet of native vegetation (trees, shrubs, and groundcover) 
within the critical area buffer.  The planting layout incorporates a diversity of native plant 
species configured in a naturalistic fashion.  The restoration plan will provide for substantially 
improved critical area and buffer functions and values relative to the existing condition.  A 
monitoring and maintenance plan for the proposed restoration area is also included in this 
report.   

Furthermore, the critical areas report must meet specific decision criteria in order for the 
Director to approve a proposal to modify a stream channel.  Compliance with the critical areas 
report criteria listed in LUC 20.25H.255(A) is addressed below.  

1. The modifications  and  performance  standards  included  in  the  proposal  lead  to  levels  of 
protection  of  critical  area  functions  and values  at  least  as protective  as  application  of  the 
regulations and standards of this code.   

A stream restoration plan that details the areas proposed for in‐stream, stream 
bank and stream buffer improvements has been prepared.  The plan proposes 
the placement of large woody debris, large boulders, coir lifts and native 
vegetation to stabilize portions of stream bank as well to improve fish habitat 
within the stream.  Additionally, restoration of the stream buffer area with 
native plantings is proposed.  Restoration will involve the planting of 3,290 
square feet of native vegetation (trees, shrubs and groundcover) within the 
critical area buffer, along with the removal of approximately 3,290 square feet of 
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invasive and non‐native species.  The planting layout incorporates a diversity of 
native plant species configured in a naturalistic fashion.   

Proposed buffer plantings will increase species diversity, providing a variety of 
forage species for wildlife.  An increase in structural diversity over existing 
conditions will also result, providing more suitable summer and winter cover 
conditions for wildlife, particularly songbirds.  The proposed native plantings 
will also improve stormwater functions within the buffer, allowing improved 
filtration of stormwater adjacent to the stream and also helping to remove 
pollutants from stormwater before entering the stream.  Additionally, native 
plantings placed adjacent to the stream will help to provide overhanging 
vegetation, which will increase allochthonous input of detritus and insects and 
provide an overall benefit to fish habitat.  The restoration plan will provide for 
substantially improved critical area and buffer functions and values relative to 
the existing condition.  The monitoring and maintenance plan will ensure long‐
term success of the restoration plan. 

2. Adequate resources to ensure completion of any required mitigation and monitoring efforts.  

A comprehensive four‐year maintenance and monitoring plan is included in 
this report.  The plan details methods of invasive species removal, specifies 
appropriate species for planting and planting techniques, describes proper 
maintenance activities, and sets forth performance standards to be met yearly 
during monitoring.  This will ensure that restoration plantings will be 
maintained, monitored and successfully established within the first four years 
following implementation.  Furthermore, to ensure that the proposed plantings 
are installed and that the four‐year maintenance and monitoring plan is 
implemented, the Early World Children’s School will post an Installation 
Assurance Device and a Maintenance Assurance Device prior to permit 
issuance.   

3. The modifications and performance standards included in the proposal are not detrimental to 
the functions and values of critical area and critical area buffers off‐site.  

No specific critical areas were found off‐site during fieldwork (other than 
Kelsey Creek on adjacent properties).  However, restoration of Kelsey Creek on 
the subject site will provide access to improved rearing habitat for fish and may 
increase fish abundance, size, and species diversity on adjacent properties.  
Furthermore, restoration of the on‐site buffer will increase the overall habitat 
function of the area, thereby improving habitat functions on adjacent properties.   
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4. The resulting development is compatible with other uses and development in the same land 
use district.   

No new development is planned as part of the proposed project.  All proposed 
improvements are part of a stream restoration plan designed to stabilize 
portions of stream bank as well to improve fish habitat within the stream.  The 
existing land uses are allowed within the land use district (pursuant to LUC 
20.10.440) and will not change as a result of the proposed project.  Restoration 
activities are allowed within all land use districts (pursuant to LUC 20.25H.055).  
Therefore, the proposed project is compatible with other uses and development 
in the same land use district.   

The Director must find that a critical areas report includes discussion of compliance with the 
submittal requirements of LUC 20.25H.250.  Compliance with the relevant sections listed in 
LUC 20.25H.250(B) is addressed below. 

4.  An  assessment  of  the  probable  cumulative  impacts  to  critical  areas  resulting  from 
development of the site and the proposed development.  

The proposed project includes the placement of large woody debris, large 
boulders, coir lifts and native vegetation to stabilize portions of stream bank as 
well to improve fish habitat within Kelsey Creek.  Additionally, restoration of 
the stream buffer with native plantings is proposed.   

The on‐site critical area (Kelsey Creek) will be “impacted” by the placement of 
large woody debris and boulders below the ordinary high water mark.  
However, “impacts” associated with the proposed project will be beneficial to 
the critical area rather than detrimental.  Large woody debris placed within the 
stream and along portions of stream bank will help to prevent further erosion 
while also providing increased habitat within the critical area.  Woody debris 
will greatly improve the site’s ability to provide juvenile salmon with a variety 
of water velocities and overhead cover for rearing habitat.  The addition of large 
wood into the bank and channel will also improve the diversity of substrate 
sizes available at the site and increase the variety of species and sizes of fish that 
can occupy the area.  Additionally, boulders are proposed downstream of the 
area of large woody debris placement to help increase channel roughness and 
reduce flow velocity, which will cause a rise in water surface elevation.        

Overall, the proposed project will increase the habitat function of the area and 
add habitat complexity to the stream.  Therefore, cumulative impacts to the 
critical area will not occur; rather, the proposal will result in ecological functions 
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that are more protective of the critical area than would be found if the proposed 
improvements were not implemented.   

5.  An analysis of the level of protection of critical area functions and values provided by the 
regulations or standards of this Code, compared with the level of protection provided by the 
proposal.  The analysis shall include:  

a. A discussion of the functions and values currently provided by the critical area and critical 
area buffer on the site and their relative importance to the ecosystem in which they exist; 

Kelsey Creek flows in a south‐southwesterly and then a west‐northwesterly 
direction as it passes through the three parcels.  The site is relatively flat, with 
the exception of the banks of Kelsey Creek, which in some areas are nearly 
vertical.  This particular segment of Kelsey Creek is highly urbanized and 
constrained in many sections by sheet pile walls and multiple bridge crossings.  
Overall, this stream section is characterized by eroded stream banks, high water 
velocities, channel downcutting, low quality fish and invertebrate habitat, and 
poor aesthetics.  Large woody debris is absent from the stream corridor in this 
reach and current grade control is limited and associated with periodic large 
boulders.   

Vegetation on the site consists primarily of non‐native English ivy, Japanese 
knotweed, and Himalayan blackberry with an occasional stand of native big 
leaf maple, red alder, and red cedar.  Additional native vegetation found in 
limited quantities at the site includes sword fern, osoberry, paper birch, and tall 
Oregon grape.    

b.   A discussion of the functions and values likely to be provided by the critical area and critical 
area buffer on the site through application of the regulations and standards of this Code over 
the anticipated life of the proposed development;  

Deviations from the strict application of the regulations and standards of LUC 
20.25H are not required to implement the proposed project.  Rather, LUC 
20.25H.055(C)(3)(m) and 20.25H.080(B)(1)(f) allow for stabilization of the stream 
banks and habitat improvement within the stream.  Additionally, the proposed 
project is allowed within an area of special flood hazard, pursuant to the 
performance standards described in LUC 20.25H.180(C).  Therefore, strict 
application of the regulations and standards of LUC 20.25H results in the same 
functions and values described in c. below.    

c.    A discussion of the functions and values likely to be provided by the critical area and critical 
area buffer on the site through the modifications and performance standards included in the 
proposal over the anticipated life of the proposed development. 
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The proposed project would restore and enhance substantial portions of the 
stream buffer found on the project site, as well as add habitat complexity to the 
stream while helping to stabilize portions of existing eroded stream banks.  The 
stream buffer has a high potential for enhancement to increase several 
important functions, as it presently contains large patches of non‐native plants.  
To achieve this, approximately 3,290 square feet of invasive and non‐native 
species would be removed from the site and 3,290 square feet of native trees, 
shrubs and groundcover would be planted within the stream buffer.  Tree 
species include paper birch, Douglas‐fir and western red cedar.  Proposed 
shrubs include vine maple, beaked hazelnut, red‐twig dogwood, tall Oregon 
grape, osoberry, and evergreen huckleberry.  Groundcover species include salal, 
deer fern, lady fern and sword fern.  Proposed plantings are consistent with the 
City of Bellevue’s Critical Areas Handbook for stream environments.  Plantings 
will help to provide additional habitat adjacent to and within the stream, 
including overwater shading, allocthonous input of detritus and insects, and 
future recruitment of large woody debris.  

Also proposed as part of the project is the stabilization of the channel’s steeper 
gradients.  Large woody debris will be placed in the channel to reduce flow 
velocities and the potential for channel incision.  Repair of the stream banks 
involving the placement of large woody debris, coir lifts and native vegetation 
will help to return the banks to their original size and configuration.  In addition 
to repairing the stream banks, proposed large woody debris placement would 
also enhance ecological conditions on‐site by providing additional in‐stream 
habitat.  Woody debris will greatly improve the site’s ability to provide juvenile 
salmon with a variety of water velocities and overhead cover for rearing habitat.  
The addition of large wood into the bank and channel will also improve the 
diversity of substrate sizes available at the site and increase the variety of 
species and sizes of fish that can occupy the area.  Additionally, boulders are 
proposed downstream of the area of large woody debris placement to help 
increase channel roughness and reduce flow velocity, which will cause a rise in 
water surface elevation. 

Overall, the proposed project will increase the habitat function of the area and 
add habitat complexity to the stream.  Therefore, implementation of the 
proposed project will result in a substantially higher level of critical areas 
functions and values than is provided by the site in its existing condition.  

As previously mentioned, new non‐motorized trails are allowed pursuant to LUC 
20.25H.055(C)(3)(g)(i).  However, the Director must find compliance with the performance 
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standards addressed in that section.  Compliance with the standards listed in LUC 
20.25H.055(C)(3)(g)(i) is addressed below. 

(A) Trail location and design shall result in the least impacts on the critical area or critical area 
buffer.  

Design of the proposed trail will result in the least amount of critical area 
impacts possible.  All impacts will take place within critical area buffers.  
Additionally, invasive species within the critical area buffer will be removed 
and an extensive restoration plan will be implemented.  The entire length of the 
trail is approximately 25 feet long, all of which will be located within a stream 
buffer.  The project also proposes the removal of approximately 3,290 square 
feet of invasive plants and the planting of 3,290 square feet of native vegetation.  
Furthermore, to limit impacts within the critical area buffer, the proposed trail 
will be constructed of pervious materials.  The woodchips proposed for the trail 
will help avoid erosion of the trail during wet weather.     

(B) Trails shall be designed to compliment and enhance the environmental, educational, and 
social functions and values of the critical area with trail design and construction focused on 
managing and controlling public access and limiting uncontrolled access. 

The proposed trail and restoration plantings have been designed to enhance 
several aspects of the critical area.   

Environmentally, the critical area will be improved through implementation of 
an extensive restoration plan that includes removal of invasive species and 
plantings of native species within and adjacent to the critical area.  Additionally, 
an existing gate will restrict access into the interpretive trail area and a fence 
will be placed adjacent to the trail prohibiting access into the critical area.  
Overall, ecological function within the critical area will improve as a result of 
the proposed project.   

Educational and social values of the critical area and buffer will also be 
improved as a result of the proposed project.  Currently, the critical area buffer 
within the project site is virtually inaccessible due to overgrown invasive 
species.  Implementation of the proposed project will involve removal of these 
species, construction of a pedestrian trail, and the planting of native vegetation.  
Therefore, children on the project site would be provided with additional 
passive access opportunities, all while protecting the critical area and creating 
further awareness of the ecological sensitivity and uniqueness of the area.   
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(C) Trails shall be designed to avoid disturbance of significant trees and to limit disturbance of 
native understory vegetation. 

Approximately 18 significant trees exist within the buffer area proposed for 
enhancement.  All existing trees will be protected during invasive species 
removal and trail construction and will remain post‐construction.  Non‐native 
vegetation dominates the area and will be removed.  Therefore, no significant 
trees or native plant species will be permanently impacted by the proposed 
project.   

(D) Trails shall be designed to avoid disturbance of habitat used for salmonid rearing or 
spawning or by any species of local importance.   

The proposed trail varies in width from 6 feet to 10 feet and has been located 
above the ordinary high water mark of Kelsey Creek and set back from the top 
of bank.  Additionally, a fence would separate the proposed trail from the on‐
site stream channel.  Therefore, the project will not disturb any habitat used for 
salmonid rearing or spawning.     

(E) The trail shall be the minimum width necessary to accommodate the intended function or 
objective. 

The proposed trail has been designed at a width that varies from 6 feet to 10 
feet.  The proposed width is intended to provide adequate and safe capacity for 
expected use.  The entire trail alignment has been located outside of the on‐site 
stream channel and above the ordinary high water mark of the stream, and no 
native plants will be impacted by trail construction.  Additionally, the trail will 
be constructed of pervious wood chips.   

(F) All work shall be consistent with the City of Bellevue’s “Environmental Best Management 
Practices” and all applicable City of Bellevue codes and standards, now or as hereafter 
amended. 

All trail work shall be consistent with the City of Bellevue Clearing & Grading 
Code (Chapter 23.76), permit conditions, and all other applicable codes, 
ordinances, and standards, including the City of Bellevue “Environmental Best 
Management Practices.”   

 

 



Kelsey Creek Bank Stabilization 
Critical Areas Report 

16 

(G) The facility shall not significantly change or diminish overall aquatic area flow peaks, 
duration or volume or flood storage capacity, or hydroperiod. 

All impacts associated with the proposed trail are located above the ordinary 
high water mark of the on‐site stream.  Trail construction will not increase the 
overall base flood elevation within the area of special flood hazard.  
Additionally, the trail will be constructed of pervious materials, thereby 
eliminating any additional runoff from the area.  Therefore, there will be no 
change in flow peaks or storage capacity within Kelsey Creek as a result of trail 
construction.   

(H) Where feasible and consistent with any accessibility requirements, any trail shall be 
constructed of pervious materials. 

The proposed trail will be covered with woodchips, and would therefore be 
considered 100% pervious.   

(I) Crossings over and penetrations into wetlands and streams shall be generally 
perpendicular to the critical area, and shall be accomplished by bridging or other technique 
designed to minimize critical area disturbance considering the entire trail segment and 
function. 

The proposed trail project is being constructed above the ordinary high water 
mark of Kelsey Creek.  Therefore, all disturbances will take place outside of the 
on‐site stream critical area.   

(J) 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. 

The project proposes to remove invasive species and construct a pervious 
pedestrian trail.  The entire length of the trail is approximately 25 feet, all of 
which is located within the buffer of Kelsey Creek.  The project also proposes 
the removal of approximately 3,290 square feet of invasive plants along the trail 
corridor and the planting of 3,290 square feet of native vegetation.  These 
actions are included in a restoration plan prepared in accordance with LUC 
20.25H.220(B).  Monitoring and maintenance obligations are included in the 
restoration plan.      

In addition to the specific performance standards for non‐motorized trails, discussed above, the 
project also requires compliance with the general performance standards for streams, as 
documented in LUC 20.25H.080(A).  The Director must find compliance with the performance 
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standards addressed in that section.  Compliance with the standards listed in LUC 
20.25H.080(A) is addressed below. 

1. Lights shall be directed away from the stream.  

No new lights are planned as part of the proposed project.  Proposed restoration 
plantings within the stream buffer will help to provide a vegetated buffer 
between the adjacent roadway/structures and the stream.  Therefore, 
implementation of the proposed project should result in less direct light on the 
critical area.   

2. Activity that generates noise such as parking lots, generators, and residential uses shall be 
located away  from  the stream or any noise shall be minimized through use of design and 
insulation techniques. 

No new development is planned as part of the proposed project.  All proposed 
improvements are part of a stream restoration plan designed to stabilize 
portions of stream bank as well to improve fish habitat within the stream.  
Therefore, no new noise‐generating uses are proposed.  However, proposed 
buffer restoration plantings will help to provide a vegetated buffer between the 
adjacent roadway/structures which may result in less overall noise within the 
critical area.   

3. Toxic runoff from new impervious area shall be routed away from the stream.  

No new impervious surfaces are planned as part of the proposed project.  
However, new native plantings within the stream buffer are proposed.  The 
plantings will help to provide increased stormwater treatment and infiltration 
prior to runoff reaching the stream. 

4. Treated water may be allowed to enter the stream critical area buffer.  

As indicated in the prior response, on‐site stormwater runoff will be treated 
within the stream buffer prior to reaching the stream.  Overall, a net 
improvement in stormwater treatment will result from the proposed restoration 
plan.  

5. The outer edge of the stream critical area buffer shall be planted with dense vegetation to 
limit pet or human use.   

A stream buffer restoration plan has been prepared that details the areas 
proposed for enhancement.  Specifically, dense, native vegetation will be 
planted within the stream buffer located south and east of the stream.  
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Additional native plantings are proposed within the stream buffer located to the 
north and west of the stream.  A woodchip trail is also planned for this portion 
of buffer to allow for limited access by the Early World Children’s School.  The 
trail will provide a passive recreation area for the children and an opportunity 
to view the stream.  Areas surrounding the trail will be planted with dense 
native vegetation.  A fence along the outer edge of the buffer will prevent 
additional access into the restored buffer.   

6. Use of pesticides, insecticides and fertilizers within 150 feet of the edge of the stream critical 
area shall be in accordance with the City of Bellevue’s “Environmental Best Management 
Practices,” now or as hereafter amended.   

All usage of pesticides, insecticides and fertilizers within 150 feet of the on‐site 
stream shall be in accordance with the City of Bellevue’s “Environmental Best 
Management Practices.”  

The project is proposed within a stream critical area and an area of special flood hazard.  The 
restoration activities are allowed within both critical areas pursuant to LUC 
20.25H.055(C)(3)(m).  Compliance with the performance standards addressed in LUC 
20.25H.055(C)(3)(m) is addressed below.   

i. When Allowed.  New or enlarged stabilization measures shall be allowed only to protect 
existing primary structures and infrastructure, or in connection with uses and 
development allowed pursuant to subsection B of this section. Stabilization measures shall 
be allowed only where avoidance measures are not technically feasible. 

The proposed stabilization measures are intended to protect existing structures 
located on the Early World Children’s School site.  High water velocities in the 
area have eroded away portions of stream bank located adjacent to the 
structures.  With continued high water velocities and limited stabilization 
features in place, loss of additional property is probable.  Therefore, in order to 
repair portions of the stream bank and prevent further damage to the property, 
the placement of large woody debris, large boulders, coir lifts, and native 
vegetation is proposed.  Avoidance measures are not technically feasible, in that 
avoidance would lead to further bank erosion, resulting in continued loss of 
property and threats to existing structures.   

ii. Type of Stabilization Measure Used. Where a stabilization measure is allowed, soft 
stabilization measures shall be used, unless the applicant demonstrates that soft 
stabilization measures are not technically feasible. An applicant asserting that soft 
stabilization measures are not technically feasible shall provide the information relating to 
each of the factors set forth in subsection C.3.m.iii.(D) of this section for a determination of 
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technical feasibility by the Director. Only after a determination that soft stabilization 
measures are not technically feasible shall hard stabilization measures be permitted. 

The proposed project includes “soft stabilization measures.”  Large woody 
debris, coir lifts and native vegetation are proposed for bank stabilization and 
all meet the definition of “soft stabilization measures.” 

In addition to the performance standards discussed above, to allow in‐stream modifications 
within an area of special flood hazard, the Director must find compliance with the performance 
standard requirements of LUC 20.25H.180.  Compliance with the relevant sections listed in LUC 
20.25H.180(C) is addressed below. 

4.  No rise in the Base Flood Elevation (BFE).  Any allowed use or development shall not 
result in a rise in the BFE.  

Portions of the proposed project are located within the 100‐year floodplain of 
Kelsey Creek, and therefore are within the area of special flood hazard.  Under 
proposed restored conditions, predicted 100‐year flood elevations range from 
173.62 feet to 178.28 feet.  This represents a rise in water surface of 0.68 foot 
under existing conditions at the downstream end of the project area and an 
increase of 0.45 foot at the upstream end.  The most significant increase in flood 
elevation was predicted to be 0.87 foot.  Under proposed conditions, flow 
velocities were generally predicted to decrease by between 10 and 20 percent.  
Flood levels with the proposed in‐stream mitigations are lower than those that 
were likely present in the channel prior to recent (e.g. past 5 to 10 years) 
degradation. 

The proposed large woody debris and boulders are effective, in part, because 
they increase flow area and channel roughness, both of which cause a rise in 
water surface elevation.  A rise in the water surface elevation is therefore 
expected to accompany reduced flow velocities and increased channel and bank 
stability provided by the restoration activity.  The channel is sufficiently confined 
such that it cannot be easily widened to accommodate the proposed in‐stream 
structures.  However, the predicted rise in water surface elevations will be 
confined within the banks of the channel.  Similarly, the water surface elevation 
at the time of sheet pile installation was in excess of the estimated restored 
stream’s water surface elevation.  Projected rises in the water surface elevation 
due to the restoration activity are less than the likely surface water elevations 
found in the project reach prior to the channel downcutting and erosion that 
initiated the need for this project.  Therefore, there is anticipated to be no rise in 
the base flood elevation over pre‐existing conditions.   
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5. Modification of Stream Channel.  Alteration of open stream channels shall be avoided, if 
feasible.  If unavoidable, the following provisions shall apply to the alteration.   

a. Modifications shall only be allowed in accordance with the habitat improvement 
projects.  

The proposed project includes the placement of large woody debris and 
boulders within the stream channel of Kelsey Creek.  In addition to 
stabilizing portions of eroded stream bank, the in‐stream activities will 
also improve habitat for native fish by reducing water velocities, 
stabilizing the stream bed substrates, increasing the diversity of 
substrate sizes, and providing overhead cover and an increased food 
supply. 

b. Modification projects shall not result in blockage of side channels.  

No side channels currently exist on or in close proximity to the project 
site.   

c. The City of Bellevue shall notify adjacent communities, the state departments of 
Ecology and Fish and Wildlife, and the Federal Insurance Administration about 
the proposed modification at least 30 days prior to permit issuance.  

The City shall notify all appropriate local, state and federal agencies 
prior to permit issuance for stream channel modifications.   

d. The applicant shall maintain the altered or relocated portion of the stream channel 
to ensure that the flood‐carrying capacity is not diminished. Maintenance shall be 
bonded for a period of five years, and be in accordance with an approved 
maintenance program. 

The Utilities Department shall monitor and maintain the completed in‐
stream improvements to ensure that flood‐carrying capacity is not 
diminished.     

6. Compensatory Storage.     Development proposals must not  reduce  the  effective base  flood 
storage volume  of  the  area  of  special  flood hazard. Grading  or  other  activity  that would 
reduce the effective storage volume must be mitigated by creating compensatory storage on 
the site. 

As explained in 20.25H.180(C)(4) above, there is anticipated to be no rise in the 
base flood elevation over pre‐existing conditions.  Therefore, no reduction in the 
effective base flood storage volume of the area is expected.   
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6 CRITICAL AREAS LAND USE PERMIT 
CRITERIA 

Modification of a critical area or critical area buffer requires the applicant to apply for and 
obtain a Critical Areas Land Use Permit.  Before issuing a Critical Areas Land Use Permit, the 
Director must find that the project meets specific decision criteria.  Compliance with the 
applicable Critical Areas Land Use Permit decision criteria listed in LUC 20.30P.140 is 
addressed below.   

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

The project applicant has applied for a Critical Areas Land Use Permit (LO), 
with SEPA review, to allow for improvements within Kelsey Creek and the 
adjacent stream buffer.  A Clear and Grade Permit (GH) is also required and 
will be applied for at a later date.  No other City of Bellevue permits will be 
required of the project. 

B.  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. 

The proposed project includes the placement of large woody debris, large 
boulders, coir lifts, and native vegetation to stabilize portions of stream bank as 
well as to improve fish habitat within Kelsey Creek.  Additionally, restoration of 
the stream buffer with native plantings is proposed.   

The proposal includes use of the best available design and development 
techniques to stabilize portions of eroded stream banks and reduce overall 
water velocities through the site.  Design incorporates the use of soft 
stabilization measures, including large woody debris, coir lifts, and vegetation; 
in‐stream habitat improvement; and upland habitat restoration.  

The development techniques mentioned above, coupled with approximately 
3,290 square feet of stream buffer enhancement, will result in the least impact on 
the critical area and critical area buffer.   

C.  The proposal incorporates the performance standards of Part 20.25H LUC to the maximum 
extent applicable. 



Kelsey Creek Bank Stabilization 
Critical Areas Report 

22 

See previous section for discussion on compliance with performance standards 
for non‐motorized trails [20.25H.055(C)(3)(g)(i)], streams [20.25H.080(A)], and 
areas of special flood hazard [LUC 20.25H.055(C)(3)(m) and LUC 
20.25H.180(C)]. 

D.  The proposal will be served by adequate public facilities including streets, fire protection, 
and utilities. 

The project site is currently served by adequate public facilities.  Proposed 
stream and stream buffer improvements will not cause the need for additional 
public facilities.   

E.  The proposal includes a mitigation or restoration plan consistent with the requirements of 
LUC 20.25H.210; except that a proposal to modify or remove vegetation pursuant to an 
approved Vegetation Management Plan under LUC 20.25H.055.C.3.i shall not require a 
mitigation or restoration plan. 

A restoration plan has been prepared in accordance with the requirements of 
LUC 20.25H.210.  

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

The proposed project complies with all other applicable City of Bellevue Land 
Use Codes, including 20.25H and 23.76. 

7 RESTORATION PLAN 
The proposed restoration plan fulfills the requirements of LUC 20.25H.220(B).  The plan seeks to 
restore and enhance substantial portions of the stream buffer found on the project site, as well 
as adds habitat complexity to the stream while helping to stabilize portions of existing eroded 
stream banks.  The stream buffer has a high potential for restoration to increase several 
important functions, as it presently contains large patches of non‐native plants.  To achieve this, 
the plan calls for the removal of approximately 3,290 square feet of invasive and non‐native 
species from the site and the planting of 3,290 square feet of native trees, shrubs and 
groundcover within the stream buffer.  The restoration plan can be found in Appendix A.  A 
combination of trees, shrubs, and groundcover are proposed.  Trees species include paper birch, 
Douglas‐fir, and western red cedar.  Shrubs and groundcover include salal, vine maple, beaked 
hazelnut, red‐twig dogwood, tall Oregon grape, osoberry, wood’s rose, snowberry, evergreen 
huckleberry, lady fern, deer fern and sword fern.  Proposed plantings are consistent with the 
City of Bellevue’s Critical Areas Handbook for stream environments.  Plantings will help to 
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provide additional habitat adjacent to and within the stream, including overwater shading, 
allocthonous input of detritus and insects, and future recruitment of large woody debris.  

Also proposed as part of the restoration plan is the stabilization of the channel’s steeper 
gradients.  Large woody debris will be placed in the channel to reduce flow velocities and the 
potential for channel incision.  Repair of the stream banks involving the placement of large 
woody debris, coir lifts, and native vegetation will help to return the banks to their original size 
and configuration.  In addition to repairing the stream banks, proposed large woody debris 
placement would also enhance ecological conditions on‐site by providing additional in‐stream 
habitat.  Additionally, boulders are proposed downstream of the area of large woody debris 
placement to help increase channel roughness and reduce flow velocity, which will cause a rise 
in water surface elevation.   

8 MAINTENANCE AND MONITORING PLAN  
A comprehensive four‐year maintenance and monitoring plan is also included as part of the 
restoration plan.  The plan details methods of invasive species removal, specifies appropriate 
species for planting and planting techniques, describes proper maintenance activities, and sets 
forth performance standards to be met yearly during monitoring.  This will ensure that 
restoration plantings will be maintained, monitored and successfully established within the first 
four years following implementation.   Further, the plan includes a monitoring plan for the 
constructed in‐stream habitat features including all log structures.  

Proposed restoration involves removing invasive weeds such as Himalayan blackberry, English 
ivy, holly and English laurel.  Weed removal will be followed by installation of native species 
suitable to the site.  Native plantings are intended to increase native plant cover, improve native 
species diversity, and provide food and other habitat resources for wildlife.  In‐stream 
improvements include the placement of large woody debris, coir lifts, and a mix of cobbles, 
boulders, and gravel.  Improvements are intended to prevent further erosion while also 
providing increased habitat within the stream corridor.  

Appendix A includes details of the four‐year maintenance and monitoring plan, also detailed 
below.   

8.1  Goals 
1. Within the proposed restoration area of the stream buffer, establish dense native 

vegetation that is appropriate to the ecoregion and site. 
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2. Where indicated on the plan, areas within the stream buffer will remain substantially 
vegetated with a preponderance of native plants and will contain little invasive or 
noxious weed cover. 

3. Increase habitat cover and refuge for amphibians, small mammals, and invertebrates. 
4. Create the formation of scour pools, riffles and gravel tail outs in the vicinity of each 

log structure.   
5. Create additional streambed complexity by adding gravel/cobble/boulder substrate. 

8.2  Performance Standards 
The standards listed below will be used to judge the success of the installation over time.  If 
performance standards are met at the end of Year 4, the site will then be deemed successful and 
the performance security bond will be eligible for release by the City of Bellevue. [The bond 
applies only to native plantings and not in‐stream improvements.] 

1. Survival: Achieve 100% survival of installed plants by the end of Year 1.  This 
standard can be met through plant establishment or through replanting as necessary 
to achieve the required numbers. 

2. Native cover: 
a. Achieve 60% understory cover of native shrubs by Year 3.  Native volunteer 

species may count towards this cover standard. 
b. Achieve 80% understory cover of native shrubs by Year 4.  Native volunteer 

species may count towards this cover standard. 
3. Species diversity: Establish at least three native shrub species by Year 4.  Native 

volunteer species may count towards this standard. 
4. Invasive cover:  Aerial cover for all non‐native, invasive and noxious weeds will not 

exceed 10% at any year during the monitoring period.  Invasive plants include 
Himalayan blackberry (Rubus armeniacus), cut leaf blackberry (Rubus laciniatus), reed 
canarygrass (Phalaris arundinacea), cherry (hedge) laurel (Prunus laurocerasus), English 
holly (Ilex aquifolium), and ivy species (Hedera spp.). 

5. For four years after the streambank stabilization and restoration efforts, all of the 
woody debris shall remain functional within the project area, and any channel 
migration will remain within the established floodplain area. 

6. For four years after the streambank stabilization and restoration efforts, supplemental 
gravels shall continue to form riffles suitable for salmonid spawning and aquatic 
insect production.  Riffles shall not become “notched” by eroding a narrow, distinct 
and abrupt channel through the supplemental substrate, resulting in incised channel 
sections and/or drained pools upstream. 
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8.3  Monitoring Methods 
This monitoring program is designed to track the success of the restoration site over time and to 
measure the degree to which it is meeting the performance standards outlined in the preceding 
section. 

An as‐built plan will be prepared by the restoration professional (The Watershed Company 
[(425) 822‐5242] personnel, or other persons qualified to evaluate environmental restoration 
projects) prior to the beginning of the monitoring period.  The as‐built plan will be a mark‐up of 
the planting and in‐stream modification plans included in this plan set.  The as‐built plan will 
document any departures in plant, LWD, or boulder placement or other components from the 
proposed plan. 

Monitoring will take place twice annually for four years.  A spring visit will occur each year to 
inspect the log structures and other in‐stream improvements, while a fall visit will occur each 
year to monitor the areas of native revegetation.  Year‐1 monitoring will commence in the first 
fall subsequent to installation. 

The formal spring monitoring visit shall record and report the following in an annual report 
submitted to the City of Bellevue:  

1. Visual assessment of the overall site.  
2. Photographic documentation from four fixed reference points.  
3. Recommendations for maintenance or repair of any portion of the in‐stream structures 

for the upcoming low‐flow season.  
 

The formal fall monitoring visit shall record and report the following in an annual report 
submitted to the City of Bellevue:   

1. Visual assessment of the overall site. 
2. Year‐1 counts of live and dead plants by species. 
3. Counts of dead plants where mortality is significant in any monitoring year. 
4. Estimate of native shrub cover the cover class method site‐wide.   
5. Estimate of non‐native, invasive weed cover using the cover class method site‐wide. 
6. Tabulation of established native species, including both planted and volunteer species. 
7. Photographic documentation from four fixed reference points. 
8. Any intrusions into or clearing of the planting areas, vandalism, or other actions that 

impair the intended functions of the mitigation area. 
9. Recommendations for maintenance or repair of any portion of the mitigation area. 
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8.4   Construction Notes and Specifications 
Note: specifications for items in bold can be found below under “Material Specifications and 
Definitions.” 

Note: The Watershed Company [(425) 822‐5242] personnel, or other persons qualified to 
evaluate environmental restoration projects, will monitor:  

1. Construction staging.  
2. Temporary erosion control measures.  
3. In‐stream water diversions.  
4. Fish removal (if necessary).  
5. Horizontal boring activities.  
6. Log, boulder, and coir lift placement.  
7. Planting preparation 

a. Soil preparation. 
b. Mulch placement. 

8. Plant material inspection 
a. Plant material delivery inspection.  
b. 100% plant installation inspection.  

8.4.1  General Work Sequence 
1. A planting sequence can be found on Sheet 6 of the project plans (Appendix A).  
2. A work sequence (for in‐stream improvements) can be found on Sheet 3 of the project 

plans (Appendix A).   

8.4.2  Material Specifications and Definitions 
 

1. Fertilizer:  Slow release, granular PHOSPHOROUS‐FREE fertilizer.  Follow 
manufacturer’s instructions for application.  Keep fertilizer in a weather‐tight 
container while on site.  Note that fertilizer is to be applied only in Years 2, 3 and 4 
and not in the first year. 

2. Irrigation system:  Automated system capable of delivering at least two inches of 
water per week from June 1 through September 30 for the first two years following 
installation. 

3. Stream Restoration Professional:  Watershed Company [(425) 822‐5242] personnel, or 
other persons qualified to evaluate environmental restoration projects. 

4. Wood chip mulch:  
a.  Arborist chips (chipped woody material) approximately 1 to 3 inches in 

maximum dimension (not sawdust or coarse hog fuel).  This material is 
commonly available in large quantities from arborists or tree‐pruning 
companies.  This material is sold as “Animal Friendly Hog Fuel” at Pacific 
Topsoils [(800) 884‐7645].  Mulch must not contain appreciable quantities of 



The Watershed Company 
October 2009 

27 

garbage, plastic, metal, soil, and dimensional lumber or 
construction/demolition debris.  Quantity required: 35 cubic yards 

5.    Additional specifications/definitions related to in‐stream improvements can be found 
on Sheet 7 of the project plans (Appendix A).  

8.5   Contingencies 
If there is a significant problem with the restoration areas meeting performance standards, a 
contingency plan will be developed and implemented.  Contingency plans can include, but are 
not limited to: soil amendment; additional plant installation; plant substitutions of type, size, 
quantity, and location; additional watering, restabilization of stream banks or in‐stream 
structures; and surveillance and/or protection to prevent site damage.   

8.6   Vegetation Maintenance 
The site will be maintained in accordance with the following instructions for four years 
following installation of all plantings.  

1. Follow the recommendations noted in the previous monitoring site visit. 
2. General weeding for all planted areas. 
3. At least twice yearly, remove all competing weeds and weed roots from beneath 

each installed plant and any desirable volunteer vegetation to a distance of 18 
inches from the main plant stem.  Weeding should occur at least twice during the 
spring and summer.  Frequent weeding will result in lower mortality, lower plant 
replacement costs, and increased likelihood that the plan meets performance 
standards by Year 4. 

4. More frequent weeding may be necessary depending on weed conditions that 
develop after plan installation. 

5. Do not weed the area near the plant bases with string trimmer (weed 
whacker/weed eater).  Native plants are easily damaged or killed, and weeds easily 
recover after trimming. 

6. Apply slow release granular fertilizer to each installed plant annually in the spring 
(by June 1) of Years 2 through 4. 

7. Replace mulch as necessary to maintain a 4‐inch‐thick layer, retain soil moisture, 
and limit weeds. 

8. Replace each plant found dead in the summer monitoring visits during the 
upcoming fall dormant season (October 15 to March 1). 

9. The property owner will ensure that water is provided for the entire planted area 
with a minimum of 2 inches of water provided per week from June 1 through 
September 30 for the first two years following installation through the operation of 
a temporary irrigation system.  Less water is needed during March, April, May and 
October.   
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9 SUMMARY  
The proposed in‐stream improvements and buffer enhancements will stabilize portions of 
existing eroded stream banks and improve fish habitat within the stream.  A stream buffer 
restoration plan has been prepared that details the areas proposed for restoration.  Proposed 
restoration includes the removal of existing invasive species and the planting of 3,290 square 
feet of native vegetation within the stream critical area buffer.  The planting layout incorporates 
a great diversity of native plant species configured in a naturalistic fashion.  Proposed plantings 
include native trees, shrubs and groundcover.  The restoration plan will provide significantly 
better protection of those critical area functions and values than is provided by existing 
conditions.  The placement of large woody debris along portions of Kelsey Creek stream bank 
and adjacent native plantings will create new in‐stream habitat, while also providing overwater 
shade, cover, and allocthonous input of detritus and insects.  Therefore, an overall net gain in 
critical area and critical area buffer functions is proposed.   

 

 

 



   

  Appendix A 

A P P E N D I X  A  

Project Plans
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