Council Chambers, 18415 101st Ave NE, Bothell, WA
City Council Regular Meeting Agenda
Tuesday, May 14, 2019
6:00 PM
Members of the City Council: Mayor Andy Rheaume, Deputy Mayor Davina Duerr,
Councilmember Tom Agnew, Councilmember Rosemary McAuliffe, Councilmember James
McNeal, Councilmember Liam Olsen, Councilmember Jeanne Zornes
Members of the Staff: City Manager Jennifer Phillips, City Attorney Paul Byrne, Public Works
Director Erin Leonhart, Finance Director Chris Bothwell, Community & Economic Development
Director Michael Kattermann, Parks & Recreation Director Nik Stroup, Human Resources Director
Mathew Pruitt, Information Services Director Joe Sherman, Police Chief Carol Cummings, Fire
Chief Bruce Kroon, City Clerk Laura Hathaway
1.

Call to Order, Roll Call, Pledge of Allegiance

2.

Meeting Agenda Approval

3.

Visitor Comment
During this portion of the meeting, the Mayor will invite visitor comment. Each speaker will be granted 3 minutes

4.

Study Sessions

Pgs. 3-64

a. AB # 19-082 – Shoreline Master Program Update
Recommended Action: No formal action is required at this time. Council is asked to
discuss the information presented and direct staff to prepare an ordinance for public
hearing on June 4.

Pgs. 65-124

b. AB # 19-083 – Surface Water Stream Health Assessment Report
Recommended Action: No action is requested this evening. Council is asked to receive
the report and if appropriate provide direction to the City Manager regarding Council’s
desire to reallocate committed resources towards watershed improvement programs.

Pgs. 125-140

c. AB # 19-084 – Canyon Park Subarea Plan Update
Recommended Action: No action is requested this evening; this is a Council briefing.

5.

Council Conversations

6.

Adjourn
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SPECIAL ACCOMODATIONS: The City of Bothell strives to provide accessible meetings for people with
disabilities. If special accommodations are required, please contact the ADA Coordinator at (425) 806-6151 at
least one day prior to the meeting.

Copies of agenda bills and attachments listed in this agenda may be obtained from the City Clerk's Office the
Friday before the meeting. PRELIMINARY AGENDA: The preceding is a preliminary agenda; other items may
be added and action taken on matters which do not appear above.

Bothell City Council meetings are aired live on Bothell Community Television (BCTV) Channel 21/26
(Comcast/Verizon) (available to Comcast and Verizon Cable customers within Bothell City limits). Meetings
are generally replayed according to the following schedule (subject to change): Wednesday following the
meeting at 10 a.m.; Friday, Saturday and Sunday following the meeting at 10 a.m. and 7 p.m. City Council and
Planning Commission meetings and the BCTV schedule are viewable online at www.bothellwa.gov
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Bothell City Council
AGENDA BILL
Meeting Date: May 14, 2019

Action

No Action

AB #: 19-082

Subject: 2019 Shoreline Master Program Update
Budget Impact/Source of Funds: In addition to staff time, a $20K grant from the Washington
Department of Ecology is being used for consultant services.
Staff Presenter/Department:

Dave Boyd, Community Development

Policy Consideration and Connection to Council Goals:
This project furthers the Council goal of environmental stewardship and sustainability by
updating designations and regulations of Bothell’s shorelines, pursuant to the state’s Shoreline
Management Act. The Department of Ecology requires jurisdictions to complete the following
updates to the local Shoreline Master Programs (SMP) by June 30, 2019:
1. Changes to the Shoreline Master Program Element of the Imagine Bothell …
Comprehensive Plan, reflecting guidance from the Washington State Department of
Ecology (Ecology).
2. Changes to Title 13 of the Bothell Municipal Code (BMC) (Shoreline Management) to
reflect Ecology guidance.
3. Changes in Shoreline Jurisdiction and Environment Designations to reflect changed
conditions since the last SMP update in 2013.
These amendments were initiated by Council in the 2018 Planning Docket, along with a staff
request to reduce redundancies and improve clarity.
Background:
The City of Bothell completed a major update of its SMP in 2013, as required by the Shoreline
Management Act. The proposed 2019 SMP updates are not required to be as comprehensive as
the 2013 major update. Due to the June 2019 deadline and limited staff and financial resources
available for this update, the scope of the project was limited to the minimum required by Ecology
and some minor clarifications identified by staff.
City Council appointed members to the Shorelines Board in 2018 to review proposed
amendments and make recommendations. The Board met six times between November 5, 2018,
and April 8, 2019, including a public open house in conjunction with its March 11, 2019 meeting.
The Board finalized its recommendations at the April 8, 2019 public hearing.
A proposed ordinance is currently scheduled for public hearing before City Council on June 4.
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Previous City Actions:
• March 2013: Council adopts major SMP Update
• March 2018: Council approves 2018 Planning Docket, including limited updates to the SMP
• April 8, 2019: Shorelines Board makes recommendations on the 2019 SMP Update
Discussion:
SMP updates include amendments to the City’s comprehensive plan and the BMC. These
recommended amendments are summarized in the following bullets and described in more detail
in the following discussion section and in Attachments 1 and 2.
Comprehensive Plan Amendments: The recommended changes to the SMP Element of the
Imagine Bothell … Comprehensive Plan are minor:
•
•

A process flow chart that is repeated in the Shoreline Management code is deleted to
eliminate this redundancy and the need to make future changes in both places
The map of the Shorelines Jurisdiction in the Bothell Planning Area is revised to reflect
changes in environment designation and jurisdiction (see Attachment 1 and discussion
below).

Code Amendments to Title 13 BMC: The recommendations reflect Ecology guidance as well as
staff suggestions for improving clarity (Attachment 2 and discussion below):
•
•
•
•

Revised provisions for compensatory or off-site wetland mitigation
Technical amendments including revised references and additional definitions
Minor map amendments and other technical corrections
Amendments to shoreline jurisdiction and environment designations along the
Sammamish River (i.e., mouth of Horse Creek, Sammamish River side channel, former
Wayne Golf Course)

Compensatory/off-site mitigation
Much of the Shorelines Board’s discussion dealt with the provisions for compensatory or off-site
wetland mitigation in BMC 13.13.020.G.4. This was not a required update in the Ecology
guidance, but one suggested for jurisdictions to consider in order to allow utilization of existing
and future off-site mitigation options, which Ecology and other agencies have established.
City staff suggested replacing the words “Bothell sponsored” with “Bothell approved” in provisions
for fee-in-lieu programs. The proposed change was intended to reflect the fact Bothell does not
currently have any “city-sponsored programs,” though cities can participate in other programs like
one King County has established. Due to the resources required to establish, manage, and
maintain a wetland mitigation fee-in-lieu program like King County’s, it is not likely that Bothell will
sponsor a program. The Shorelines Board recommended strict limits on the use of any off-site
mitigation in order to ensure that such mitigation provide a clear benefit to Bothell’s shoreline
jurisdiction.
Many of the recommended amendments to Title 13 are related to similar amendments
recommended by the Planning Commission to Chapter 14.04 BMC, Critical Area Regulations.
Members of the Shorelines Board and Planning Commission were invited to participate in each
other’s meetings on these topics. In the case of off-site mitigation, the Planning Commission
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chose to recommend including an option for in-lieu fee mitigation, given that outside the shorelines
jurisdiction there are more marginal wetlands that may be candidates for off-site mitigation and
that mitigation might be more valuable if done through a fully vetted program like the one
established by King County. In both sections of the code the allowable mitigation actions are in
the same order of priority: 1) avoid impacts, 2) minimize impacts, 3) mitigate impacts on site, 4)
mitigate on adjacent sites, and 5) mitigate on other sites. Only in the last option do the approaches
vary, with shoreline mitigation limited to the same subbasin or Sammamish River reach as the
impacted wetland. Also in both sections of the code, the applicant is required to demonstrate that
all reasonable efforts to avoid or minimize impacts have been examined before pursuing the next
level action.
Definitions and minor technical and map amendments
The recommended amendments include definitions that have been revised or added per Ecology
guidance or for clarity. Throughout Title 13, references have been updated per Ecology guidance
and minor amendments made for clarity. Technical mapping changes are reflected in BMC
13.07.070 to correct minor errors and incorporate wetland delineations done since 2013.
Amendments to Shoreline Jurisdiction and Environment Designations
Staff and consultants identified three situations where changed conditions since 2013 required
revisions to the shoreline jurisdiction and/or environment designations. These are described in
more detail below and reflected in the maps in BMC 13.07.070:
1) New Horse Creek channel and outlet into the Sammamish River in the west end of the
Park at Bothell Landing;
2) New Sammamish River side channel across from the Park at Bothell Landing; and
3) Former Wayne Golf Course “back nine.”
1) The daylighting of Horse Creek in 2015 extended the Ordinary High Water Mark of the
Sammamish River a short distance up the new stream channel, which extends the shoreline
jurisdiction from the existing condition (below left) to the proposed (below right).
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2) In 2017, the City constructed a new side channel in Sammamish River Park, across from the
Park at Bothell Landing, which extends the Urban Conservancy designation further into the
park, from the existing condition (below left) to the proposed (below right).
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3) The back nine of the former Wayne
Golf Course currently has a split
designation
(right)
of
Urban
Conservancy within the 100’ buffer and
Shoreline Residential within the outer
100’ of the shoreline jurisdiction. Now
that the property is City-owned with
passive recreation restrictions, the
recommended designation is Urban
Conservancy for the entire buffer along
the south side of the river through the
back nine, including an expanded
wetland delineation along Waynita
Creek and near Blyth Park (below).
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Other Issues and Information: Several other issues came up related to this SMP Update and
are reflected in the attached information provided in public comments before the Board
(Attachment 3).
While it was outside the scope of this update, the Shoreline Board recommended that Council
include in its 2019 Planning Docket a reconsideration of the alternative stream buffer provisions
adopted with the 2013 SMP. Staff noted that such an effort would require deferring other items,
and Council agreed to consider the item in the 2020 Planning Docket.
During the docket discussion, the Securité Gun Club was cited as an example of alternative
stream buffer provisions. Staff determined that while Securité initially proposed reduced buffers,
the approved plans provide the full buffer, which was required to be enhanced through the
project’s conditional use permit. The project approval indicates all of the trees approved for
removal were within or immediately adjacent to the building footprint and outside the stream
buffer.
Other exhibits are public comments received by the Board on the compensatory mitigation
provisions. Exhibit 8 shows the reaches of the Sammamish River that were used to describe
where off-site mitigation could be provided in the Board’s recommendation.
Stream Health Assessment: While the Shorelines Board was reviewing the 2019 SMP Updates,
the City’s stormwater staff were preparing the annual Stream Health Assessment report, which is
a separate briefing item on tonight’s agenda. Jurisdictions are required to submit this monitoring
report annually to Ecology to comply with the conditions of the National Pollutant Discharge
Elimination System (NPDES) permit. The 2019 report was not ready in time to present to the
Shorelines Board as part of its deliberations; however, the general degraded condition of streams
was often cited by the Board in support of stronger protections. The Stream Health Assessment
highlights the importance of shoreline and critical area protections and it will continue to inform
staff efforts to manage and propose programs that improve the condition of these habitats in
Bothell. The following agenda item is a briefing on the Stream Health Assessment Report that
will provide more information on stream conditions and offer Council possible options for
enhanced efforts.
Category:
Study Session/Update/Discussion
• Staff Presentation
• Council Discussion
• Council Direction to Staff
Attachments:
1. Recommended Comprehensive Plan Amendments with explanatory note boxes
2. Recommended Code Amendments with explanatory note boxes
3. Additional comments and information submitted to Board in public comment
Recommended Action:
No formal action is required at this time. Council is asked to discuss the information presented
and direct staff to prepare an ordinance for public hearing on June 4.
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City Manager Approval:

Date: 05/06/2019
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2019 Updates Shoreline Master Plan Element of the Imagine Bothell…Comprehensive Plan

Imagine Bothell… Comprehensive Plan
Shorelines Element
2019 SMP Update

SH-3
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A. How to Use This Document
1.

The Shoreline Master Program (SMP) is divided into five sections (see Figure SMP-2):


Goals and Policies
Goals
and Polices define the
community’s vision for the City’s
shorelines and provide guidance to the
City
when
evaluating
shoreline
variances, conditional use permits,
interpretations, and future amendments
to the SMP.



Environment
13.07

Designations

Water-oriented uses generally include:




–Chapter


Are analogous to zoning districts and
divide the City’s shorelines into 6
different environments: Aquatic, Natural,
Urban
Conservancy,
Shoreline
Residential, High Intensity, and Marina.
Each environment designation contains
specific use, development and operating
requirements.




Water-Dependent: A water-dependent use is a use
that is dependent on the water by reason of the
intrinsic nature of its operations, and cannot exist in
any other location.
Water-Related: A water-related use is not
intrinsically dependent on a waterfront location, but
its economic viability is dependent upon a
waterfront location.
Water-Enjoyment: A water-enjoyment use is a use
that facilitates public access to the shoreline, or
draws substantial numbers of people to the
shoreline and provides opportunities for the public
to enjoy the shoreline.
Non-water oriented uses are those uses that do not
rely upon a shoreline location and can exist equally
well in non-shoreline areas.

General Development Regulations - Chapter 13.09
Are those regulations and standards applicable to all shoreline developments, uses, and activities.
The General Development Regulations are organized by shoreline environments and specific land
use and activity regulations



Use-Specific and Shoreline Modification Regulations and Performance Standards – Chapter 13.11
Are the use-specific regulations applicable to categories of uses such as residential, commercial,
boating, recreational and other uses or activities? For example, development of residential uses is
addressed under Section 13.11.130. This section contains requirements that are applied to
residential developments.



Administrative Procedures – Chapter 13.17
Are the regulations used in the City’s administration and enforcement of the Shoreline Management
Program, implementation of the SMP Regulations within Title 13, and the permit application
administration and processing procedures for shoreline developments.

2.

How to determine the applicable regulations and standards that apply to an individual property
A. Locate the property on the environment designations maps in Chapter 13.07.
B. Turn to the use matrix (Section 13.07.080) to determine whether the proposed use or activity is
Permitted (P), Conditional (C) or Prohibited (X). If prohibited, an alternative location for the use
or activity is necessary;
*

Imagine Bothell… Comprehensive Plan
Shorelines Element
2019 SMP Update

*

*
SH-4
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Figure SMP-2. Flow Chart
Imagine Bothell… Comprehensive Plan
Shorelines Element
2019 SMP Update

SH-6
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2019 Shoreline Management Code Amendments
Proposed amendments are shown in underline/strikethough format below. Hyperlinks are shown in
underlined blue text. Notes that are not part of the proposed code language are shown in text boxes
like this one following the amendments. Skipped sections are indicated by three asterisks:
*
*
*

Title 13
SHORELINE MANAGEMENT*
Chapter 13.00
READER’S GUIDE
*

*

*13.00.020 Flow chart.

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 1
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New Chart

Figure 13-1. Flow Chart
NOTE: Change to flow chart is intended to clarify desire to first amend proposal (seek other options) before seeking
variances.

*

*

*

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 2
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Chapter 13.03
DEFINITIONS
13.03.010 Definitions.
Definitions established by WAC 173 and Chapter 90.58 RCW have been incorporated herein. Should definitions in the
WAC or RCW be substantively amended, those amendments shall apply in Bothell’s shoreline jurisdiction.
NOTE: Addition is response to Ecology SMP Update Checklist item 2017.b regarding changes to WAC definitions.

*

*

*

“Boat launch” means a slab or set of pads, rails, planks, or graded slope which extends waterward of the OHWM, and is
used for transferring watercraft between uplands and the water by means of a trailer, hand, or mechanical device.
NOTE: New definition added to distinguish boat launches from other in-water facilities, with slight modification per
Shoreline Board input.

*

*

*

“Development” means a use consisting of the construction or exterior alteration of structures; dredging; drilling;
dumping; filling; removal of any sand, gravel, or minerals; bulkheading; driving of piling; placing of obstructions; or any
project of a permanent or temporary nature which interferes with the normal public use of the surface of the waters
overlying lands subject to the Act at any stage of water level. Development includes the storage or use of equipment or
materials inconsistent with the existing use. Development also includes approvals issued by the city that binds land to
specific patterns of use, including but not limited to subdivisions, short subdivisions, zone changes, conditional use
permits, and binding site plans. Development does not include the following activities:
A.

Interior building improvements;

B.

Exterior structure maintenance activities, including painting and roofing;

C.

Routine landscape maintenance of established, ornamental landscaping, such as lawn mowing, pruning,

and weeding; and
D.

Maintenance of the following existing facilities that does not expand the affected area: septic tanks (routine

cleaning); wells; individual utility service connections; and individual cemetery plots in established and
approved cemeteries.; and

E.

Dismantling or removing structures if there is no other associated development or re-development.

NOTE: Addition is response to Ecology SMP Update Checklist item 2017.b regarding WAC definition of development.

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 3
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*

*

*

“Floodway” means the area established in effective Federal Emergency Management Agency flood insurance rate
maps or floodway maps. The floodway does not include lands that can reasonably be expected to be protected from
flood waters by flood control devices maintained by or maintained under license from the federal government, the state,
or a political subdivision of the state.

*

*

*

“In-Lieu-Fee Program” means an agreement between a regulatory agency (state, federal, or local) and a single
sponsor, generally a public natural resource agency or non-profit organization. Under an in-lieu-fee agreement, the
mitigation sponsor collects funds from an individual or a number of individuals who are required to conduct
compensatory mitigation required under a wetland regulatory program. The sponsor may use the funds pooled from
multiple permittees to create one or a number of sites under the authority of the agreement to satisfy the permittees’
required mitigation.
NOTE: Addition is response to Shorelines Board Member request. The definition is taken from Ecology’s Wetland
Guidance for CAO Updates: Western Washington Version (Bunten and others, 2016)

https://fortress.wa.gov/ecy/publications/documents/1606001.pdf
*

*

*

“Wetland categories classes,” “categoriesclasses of wetlands,” or “wetland types” means the descriptive
classes of the wetlands taxonomic classification system of the Washington State Wetland Rating System for Western
Washington (Revised), Department of Ecology Publication No. 14-06-02904-06-025.

*

*

*

NOTE: While adding a definition of “reach” was discussed at the April 8 meeting, staff and consultants realized
afterward that doing so would create confusion with the reaches used in Chapter 13.07, and that identifying the extent
of the upstream and downstream WRIA 8 reaches of the Sammamish in 13.13.020.G.5.d(4) would be best.
“Wetlands of High Conservation Value” (formerly called Natural Heritage Wetlands) means those wetlands identified
by the Washington Natural Heritage Program at the Department of Natural Resources as either high quality undisturbed
wetlands or wetlands that support rare or sensitive plant populations.
NOTE: Addition is response to Ecology SMP Update Checklist item 2016.b regarding the 2014 update of the wetlands
rating system.
“WSDOT facility maintenance and safety improvements” means the following consistent with RCW 90.58.356:
A.

Maintenance, repair, or replacement that occurs within the roadway prism of a state highway as defined in

RCW 46.04.560;
B.

The lease or ownership area of a transit facility, including ancillary transportation facilities such as

pedestrian paths, bicycle paths, or both, and bike lanes;

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 4
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C.

Construction or installation of safety structures and equipment, including pavement marking, freeway

surveillance and control systems, railroad protective devices not including grade separated crossings, grooving,
glare screen, safety barriers, energy attenuators, and hazardous or dangerous tree removal;
D.

Maintenance occurring within the right-of-way; or

E.

Construction undertaken in response to unforeseen, extraordinary circumstances that is necessary to

prevent a decline, lapse, or cessation of service from a lawfully established transportation facility.
NOTE: Addition is response to Ecology SMP Update Checklist item 2017.c regarding the maintenance, repair, and
replacement of WSDOT facilities per RCW 90.58.356.

*

*

*

Chapter 13.07
SHORELINE ENVIRONMENT DESIGNATIONS, USE MATRIX, AND DEVELOPMENT
STANDARDS
NOTE: Title of chapter amended for wayfinding to indicate that use tables and development standards are here as well.
Maps and references below are updated to reflect changes approved by the board in Attachment 3 to the April 8 packet.
References to a reach outside the Bothell Planning Area have been deleted.

*

*

*

13.07.070 Use environment interpretation.
A.

The city has designated use environments in its city limits and predesignated use environments in its annexation

areas consistent with the maps at the end of this section, listed as follows:
1.

Figure 13.07.070-1: Shoreline Environment Designations Reach 1.

2.

Figure 13.07.070-2: Shoreline Environment Designations Reach 2.

3.

Figure 13.07.070-3: Shoreline Environment Designations Reach 3.

4.

Figure 13.07.070-4: Shoreline Environment Designations Reach 4.

5.

Figure 13.07.070-5: Shoreline Environment Designations Reach 5.

6.

Figure 13.07.070-6: Shoreline Environment Designations Reaches 6 and 15.

7.

Figure 13.07.070-7: Shoreline Environment Designations Reaches 9 and 10.

8.

Figure 13.07.070-8: Shoreline Environment Designations Reaches 11 – 14.

9.

Figure 13.07.070-9: Shoreline Environment Designations Reaches 7a and 8.

10.

Figure 13.07.070-10: Shoreline Environment Designations Reach 7b.

*

*

*

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 5
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Figure 13.07.070-1. Shoreline Environment Designations Reach 1

Figure 13.07.070-2. Shoreline Environment Designations Reach 2

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 6
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Figure 13.07.070-3. Shoreline Environment Designations Reach 3

Figure 13.07.070-4. Shoreline Environment Designations Reach 4

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 7
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Figure 13.07.070-5. Shoreline Environment Designations Reach 5

Figure 13.07.070-6. Shoreline Environment Designations Reaches 6 and 15

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 8
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Figure 13.07.070-7. Shoreline Environment Designations Reaches 9 and 10

Figure 13.07.070-8. Shoreline Environment Designations Reaches 11 – 14

Shoreline Management Code Amendments | April 8, 2019 Shorelines Board Recommendation | Page 9
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Figure 13.07.070-9. Shoreline Environment Designations Reaches 7a and 8

Figure 13.07.070-10. Shoreline Environment Designations Reach 7b
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*

Chapter 13.09
GENERAL REGULATIONS AND PERFORMANCE STANDARDS
*

*

*

*

*

13.09.030 Shoreline vegetation conservation.
*
E.

Significant trees located in shoreline jurisdiction outside of wetlands and wetland, stream or shoreline buffers shall

be retained using the preferences specified in subsection D of this section as a guide and consistent with the percent of
the total in diameter inches of the significant trees located within the net buildable area of the subject property by
number provided in Table 13.09.030-1; significant trees shall mean existing trees over eight inches in caliper as
measured four feet above grade.
Table 13.09.030-1. Significant Tree Retention Requirements outside of Wetlands and Wetland,
Stream or Shoreline Buffers (Percent by Diameter InchesNumber)

Natural

Urban
Conservancy

Shoreline
Residential

High
Intensity/High
Intensity-Park
or Marina

Sammamish River

NA

65

2010

2010

North Creek

90

65

35

35

Swamp Creek

NA

65

35

35

Shoreline Water Body

Updated tree retention measurement unit (by number to by diameter inches) and increased the 10% minimum retention
in SR and HI along Sammamish River to match the new citywide tree retention requirements (20% by diameter).

*
I.

*

*

The shoreline administrator shall require a maintenance bond or other surety be submitted to the city of Bothell to

ensure retention of existing trees and plant material during construction. In the event any trees designated by the city to
be retained are removed, the city shall have the option of enforcing any bond posted. Each tree identified for retention
shall be bonded pursuant to Table 13.09.030-2:
Table 13.09.030-2. Tree Diameter and Bonding
Required
Tree Diameter

Amount

8 – 1216 inches

$12,000

Larger than 12 – 16 inches

$4,000

Larger than 16 – 20 inches

$1,58,000

Larger than 20 – 2430 inches

$12,000

Larger than 24 – 28 inches

$16,000

Larger than 2830 inches

$3,520,000

NOTE: Changes made to reflect higher bond requirements found in BMC 12.18.030.F.
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*

*

*

*

*

*

13.09.050 Public access.

C.

Except for detached single-family residential dwellings and detached residential subdivisions, shoreline

development proposals that have the potential to impact public views of the shoreline from public land or substantial
numbers of residences, shall demonstrate protection of shoreline views through implementation of the following
standards:
Note: Minor grammatical clarification.

*
E.

*

*

In order to maintain public access, tThe city shall not vacate such public rights-of-way or easements as a means of

retaining public access. Public access provided by public street ends, public utilities and rights-of-way shall not be
diminished by a proposed use, activity or development.
NOTE: Suggested rearrangement of text adds clarity to the statement.

*

*

*

*

*

*

13.09.060 Flood hazard reduction.

B.

The channel migration zone (CMZ) is considered to be that area of a stream channel which may erode as a result

of normal and naturally occurring hydrological and related processes2 or areas mapped by the Department of Ecology
[pending] prepared consistent with WAC 173-26-221(3)(b). Applicants for shoreline development or modification may
submit a site-specific channel migration zone special study if they believe these conditions do not exist on the subject
property or Ecology’s mapping is in error. The CMZ special study must be prepared consistent with WAC 173-26221(3)(b), and may include, but is not limited to, historic aerial photographs, topographic mapping, flooding records, and
field verification.

*

*

*

2

There are only fFour potential areas of channel migration have been identified on North Creek in the city. These are
identified in the city’s shoreline analysis report: 1) in North Creek – Centennial Park (Reach 2), 2) the open space/wetland area
just north of 228th in North Creek – Canyon Park assessment unit (lower Reach 3), 3) south of 228th Street SE and north of
240th Street SE along the North Creek – Fitzgerald assessment unit (Reach 4), and 4) west of Interstate-405 and north of the
North Creek confluence with the Sammamish River within the North Creek – Campus assessment unit (Reach 6).

NOTE: Endnote worded to more clearly indicate that these are the only CMZs in the City. The mapping effort that
Ecology had once been planning was never undertaken, and Ecology has stated that it has no active CMZ mapping
projects (per Lynn Schmidt, Ecology Flood Engineer, 28 December 2018). “Hydrological and related” was added to the
definition consistent with the definition in WAC 173-26-020(7).
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*

*

Chapter 13.11
USE-SPECIFIC AND MODIFICATION REGULATIONS AND PERFORMANCE STANDARDS
*

*

*

13.11.080 Forest practices.
A.

Forest practice applications shall meet all local BMC Title Chapter 12.12, state, and federal regulations regarding

forest practices and land clearing and ensure no net loss of ecological function. (Ord. 2112 § 3 (Exh. C), 2013).
B.

A forest practice that only involves timber cutting is not a development under the act and does not require a

shoreline substantial development permit or a shoreline exemption. A forest practice that includes activities other than
timber cutting may be a development under the SMA and may require a substantial development permit, as required by
WAC 222-50-020.
NOTE: Addition is response to discussion with the Board regarding Ecology SMP Update Checklist item 2017.e related
to forestry regulation clarification.

*

*

*

13.11.140 Shoreline habitat and natural systems enhancement projects.
*
J.

*

*

Relief from shoreline master program development standards and use regulations.
1.

Purpose of section. This section incorporates statutory direction from RCW 90.58.580. In adopting RCW

90.58.580, the legislature found that restoration of degraded shoreline conditions is important to the ecological
function of our waters. However, restoration projects that shift the location of the shoreline can inadvertently
create hardships for property owners, particularly in urban areas. Hardship may occur when a shoreline
restoration project shifts shoreline jurisdiction into areas that had not previously been regulated under the act or
shifts the location of required shoreline buffers. The intent of this section is to provide relief to property owners in
such cases, while protecting the viability of shoreline restoration projects.
2.

Conditions and criteria for providing relief. The city may grant relief from standards and use regulations in this

title when the following apply:
a.

A shoreline restoration project causes or would cause a landward shift in the ordinary high water mark,

resulting in the following:
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i.

Land that had not been regulated under this title prior to construction of the restoration project is

brought under shoreline jurisdiction; or
ii.

Additional regulatory requirements apply due to a landward shift in required shoreline buffers or

other regulations of the Bothell SMP and this title; and
iii.

Application of this title would preclude or interfere with use of the property permitted by local

development regulations, thus presenting a hardship to the project proponent.
b.

The proposed relief meets the following criteria:
i.

The proposed relief is the minimum necessary to relieve the hardship;

ii.

After granting the proposed relief, there is net environmental benefit from the restoration project;

iii.

Granting the proposed relief is consistent with the objectives of the shoreline restoration project

and consistent with the Bothell SMP and this title; and
iv.

Where a shoreline restoration project is created as mitigation to obtain a development permit, the

project proponent required to perform the mitigation is not eligible for relief under this section.
c.

The application for relief must be submitted to the Washington State Department of Ecology for written

approval or disapproval. This review must occur during Ecology’s normal review of a shoreline substantial
development permit, conditional use permit, or variance. If no such permit is required, then Ecology shall
conduct its review when the city provides a copy of a complete application and all supporting information
necessary to conduct the review.
i.

Ecology shall provide at least twenty days notice to parties that have indicated interest to Ecology

in reviewing applications for relief under this section, and post the notice on its web site.
ii.

Ecology shall act within thirty calendar days of the close of the public notice period, or within thirty

days of receipt of the proposal from the city if additional public notice is not required.
4.

A substantial development permit is not required on land that is brought under shoreline jurisdiction due to a

shoreline restoration project creating a landward shift in the ordinary high water mark.
NOTE: Addition is response to Ecology SMP Update Checklist item 2009.a regarding “relief” procedures for instances in
which a shoreline restoration project within a UGA creates a shift in Ordinary High Water Mark.

*

*

*
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Chapter 13.13
CRITICAL AREAS IN SHORELINE JURISDICTION
*

*

*

*

*

*

13.13.020 Wetlands.

B.

Wetland Ratings. Wetlands shall be rated according to the Washington State Department of Ecology wetland rating

system found in the Washington State wetland rating system documents (Washington State Wetland Rating Manual for
Western Washington (revised), Department of Ecology Document No. 14-06-02904-06-025) or as revised by Ecology.
These documents contain the definitions and methods for determining if the criteria below are met.
1.

Wetland Rating Categories.
a.

Category I. Category I wetlands are those wetlands that (1) represent a unique or rare wetland type; or

(2) are more sensitive to disturbance than most wetlands; or (3) are relatively undisturbed and contain
ecological attributes that are impossible to replace within a human lifetime; or (4) provide a high level of
functions. These include bogs, mature and old-growth forested wetlands, Wetlands of High Conservation
Value, and wetlands that perform many functions very well (score 2370 points or more (out of 27100) on a
completed rating form for the appropriate hydrogeomorphic class).
b.

Category II. Category II wetlands are difficult, though not impossible, to replace, and provide high

levels of some functions. These wetlands occur more commonly than Category I wetlands, but still need a
relatively high level of protection. There are no estuarine or inter-dunal wetlands in Bothell. Category II
wetlands are those that score between 2051 and 2269 (out of 27100) points. These wWetlands scoring 51
to 69 points were judged to perform most functions relatively well, or performed one group of functions very
well and the other two moderately well.
c.

Category III. Category III wetlands are wetlands with a moderate level of functions (scores between

1630 and 1950 points out of 27100) and can often be adequately replaced with a well-planned mitigation
project. These wWetlands scoring between 30 and 50 points generally have been disturbed in some ways,
and are often less diverse or more isolated from other natural resources in the landscape than Category II
wetlands.
d.

Category IV. Category IV wetlands have the lowest levels of functions (scores less than 1630 points

out of 27100) and are often heavily disturbed. These are wetlands that should be able to be replaced, and
in some cases be able to be improved. However, experience has shown that replacement cannot be
guaranteed in any specific case. These wetlands may provide some important functions, and also need to
be protected.

*

*

*
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3.

Wetland Analysis. In addition to the minimum required contents of BMC 13.13.010(O), Critical Area Reports

– Requirements, a critical area report for wetlands shall contain an analysis of the wetlands including the
following site- and proposal-related information at a minimum:

*
d.

*

*

Functional evaluation for the wetland and adjacent buffer using the Washington State Wetland Rating

System for Western Washington (revised), Department of Ecology Publication No. 14-06-02904-06-025 and
including the reference of the method and all data sheets.

*
7.

*

*

Wetland Buffers.
a.

Standard Buffer Widths. Required standard wetland buffers, based on wetland category and habitat

score, are as follows:
Table 13.13.020-1. Wetland Buffer Widths (In Feet)

Wetland
Category

*

Buffer (in feet) if 6

Buffer (in feet) if 7

Buffer (in feet) if 8 –

21 – 25 habitat

26 – 29 habitat

9 30 – 36 habitat

points*

points*

points*

Standard (feet)

I

75

105

165

225

II

75

105

165

225

III

60

105

165

Not applicable

IV

40

Not applicable

Not applicable

Not applicable

The habitat points are derived from one of three scoring elements (habitat, hydrology and water quality) included in the

Washington State Wetland Rating System for Western Washington (revised), Department of Ecology Publication No. 14-0602904-06-025.

NOTE: Changes are response to Ecology SMP Update Checklist item 2016.b regarding the 2014 update of the
wetlands rating system. This section was reviewed at the November Shorelines Board meeting, but inadvertently
left out of the April 8 packet.

*

*

*

NOTE: The subsection below was not included in the April 8 packet. The only change is the reference number.
F.

General Requirements.

*
5.

*

*

Category IV Wetlands. Activities and uses that result in unavoidable and necessary adverse impacts may be

permitted in Category IV wetlands and associated buffers in accordance with an approved critical area report and
mitigation plan, and only if the proposed activity is the only reasonable alternative that will accomplish the
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applicant’s objectives. Full compensation for the acreage and lost functions will be provided under the terms
established under subsection G.69) of this section.

*
G.

*

*

Compensatory Mitigation Requirements. Compensatory mitigation for alterations to wetlands shall achieve

equivalent or greater biologic functions. Compensatory mitigation plans shall be consistent with the state Department of
Ecology Wetland Mitigation in Washington State – Part 2: Developing Mitigation Plans (Version 1), Ecology Publication
No. 06-06-011b, Olympia, WA, March 2006 or as revised, as revised.

*

*

*

NOTE: Board Member Aagaard proposed adding language similar to Ecology guidance on mitigation sequencing
following the February 25 meeting. Staff feels the appropriate place for this would be in subsection 3.d below.
3.

Preference of Mitigation Actions. Compensatory mitigation actions shall address functions affected by the

alteration to achieve functional equivalency or improvement. Mitigation actions that require compensation shall
occur in the following order of preference:
a.

Restoring wetlands on upland sites that were formerly wetlands. Wetland restoration refers to actions

performed to reestablish wetland functional characteristics and processes that have been lost by
alterations, activities, or catastrophic events within an area that no longer meets the definition of a wetland.
b.

Creating wetlands on disturbed upland sites such as those with vegetative cover consisting primarily of

nonnative introduced species. Wetlands creation refers to actions performed to intentionally establish a
wetland at a site where it did not formerly exist. Creation should only be attempted when there is a
consistent source of hydrology and it can be shown that the surface and subsurface hydrologic regime is
conducive for the wetland community that is being designed.
c.

Enhancing significantly degraded wetlands in combination with restoration or creation. Enhancement

refers to actions performed to improve the condition of existing degraded wetlands so that the functions
they provide are of a higher quality. Such enhancement should be part of a mitigation package that includes
replacing the impacted area meeting appropriate ratio requirements.
d.

Preserving/ maintaining a wetland to remove threat or prevent decline, such as purchasing land.

Preservation does not result in gain of wetland areas.
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NOTE: The following changes to existing code were developed after discussions with the Shorelines Board at the
November 5, December 10, 2018 and February 25, March 11, 2019 and April 8 Shorelines Board meetings. In addition
to responding to the discussions, this also incorporates, with some adaptation, written suggestions provided to the City
by Board Members Gustafson and Aagaard following the February 25 meeting, by Gustafson following the March 11
meeting and Board input at the April 8 meeting. Language, including more detailed criteria for allowing out-of-kind
mitigation, was adapted from Washington Department of Ecology’s Wetland Guidance for CAO Updates Western
Washington Version (Bunten and others, 2016; https://fortress.wa.gov/ecy/publications/documents/1606001.pdf). The
general term about identified City goals was replaced with two specific plans that have been adopted by the City
Council. Staff recommends that these changes provide sufficient guidance for decisions on compensatory mitigation to
be administrative, but the Board indicated on March 11 a preference to require a Shoreline Conditional Use Permit for
off-site mitigation, which has a higher level of public notice and potential public participation, and requires Ecology
approval, as shown in 5.b below. This version prevents applicants from using any mitigation tools that result in
mitigation outside of the impacted drainage subbasin or reach.
For reference in reviewing these draft regulations, the City’s definition of subdrainage basin in BCC 13.03 follows:
“Subdrainage basin” or “subbasin” means the drainage area of the highest order stream containing the subject property
impact area. “Stream order” is the term used to define the position of a stream in the hierarchy of tributaries in the
watershed. The smallest streams are the highest order (first order) tributaries. These are the upper watershed streams
and have no tributaries of their own. When two first order streams meet, they form a second order stream, and when
two second order streams meet they become a third order stream, and so on. This definition is nearly identical to
Snohomish County’s except that they insert “salmonid bearing” in front of streams. In many cases, the highest order
stream containing the subject property within its drainage area is going to be North Creek or Swamp Creek itself.
Although the City’s Shoreline Restoration Plan was finalized in 2012, it was formally adopted, along with the
Comprehensive Plan Shoreline Element and shoreline regulations, in 2013 following Ecology’s final approval.
4.

Type and Location of Mitigation. Compensatory mitigation shall address the functions affected by the

proposed project, with an intention to achieve functional equivalency or improvement of functions (“in kind”). The
goal shall be for the compensatory mitigation to provide similar wetland functions as those lost, except the City
may allow out-of-kind replacement of wetland type of functions when either:
a. The lost wetland provides minimal functions, and the proposed compensatory mitigation action(s) will
provide equal or greater functions or will provide functions shown to be limiting within a watershed through
a formal Washington state watershed assessment plan or protocol; or
b. Out-of-kind replacement of wetland type or functions will best meet watershed goals or restoration
priorities in the Final Lake Washington/Cedar/Sammamish Watershed (WRIA 8) Chinook Salmon
Conservation Plan (WRIA 8 Salmon Plan) initially adopted by the City Council in 2005, and as updated or
supplemented thereafter, or the Shoreline Restoration Plan adopted by the City Council in 2013, and as
updated thereafter.
5.

Location of Mitigation.
a. Compensatory mitigation actions shall be conducted on the site of the alteration except when the
applicant can demonstrate that off-site mitigation is ecologically preferable and will provide equivalent or
greater replacement of critical area functions and values when compared to on-site mitigation.
b. The City will review applications for off-site mitigation as a shoreline conditional use following the
procedures for a Type III development application pursuant to BMC Title 11, Administration of
Development Regulations.
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c. The City may allow off-site mitigation only when an applicant can Unless it is demonstrated that a higher
level of ecological functioning would result from an alternate approach, such as a mitigation bank located
within Watershed Resource Inventory Area (WRIA) 8, implementation of a project found in the city’s shoreline
restoration plan, or a city of Bothell-sponsored fee-in-lieu program, compensatory mitigation for ecological
functions shall be either in-kind and on site, or in-kind and within the same stream reach or subbasin.
Mitigation actions shall be conducted within the same subdrainage basin and on the site as the alteration
except and when all of the following apply:
(1)a.

There are no reasonable on-site or in-subdrainage basin opportunities or on-site and in-

subdrainage basin opportunities do not have a high likelihood of success, after a determination of the
natural capacity of the site to mitigate for the adverse impacts. Consideration shouldshall include:
anticipated wetland mitigation replacement ratios; buffer conditions and proposed widths; hydrogeomorphic
classes of on-site wetlands when restored; proposed flood storage capacity; position in the landscape; and
potential to mitigate riparian fish and wildlife impacts (such as connectivity);
(2)b.

Off-site mitigation has a greater likelihood of providing equal or improved wetland functions than the

impacted wetland; and
(3)c.

Off-site locations may include state-certified mitigation banks, federally certified fee in lieu

programs, applicant-owned properties, or public property subject to agreement with the City. shall be in the
same subdrainage basin unless:
d. Off-site mitigation, when approved by the City, shall be required in the following order of preference, as
illustrated in Figure 13.13.020.G.5.d below:
(1) On an adjacent property in Bothell within the same subdrainage basin on North Creek or Swamp
Creek, or on the Sammamish River.
(2) In the same subdrainage basin in Bothell as the impacted wetland when the wetland is located in
shoreline jurisdiction associated with North Creek or Swamp Creek, or on the Sammamish River in Bothell
when the impacted wetland is located in shoreline jurisdiction associated with the Sammamish River.
(3) Within the shoreline jurisdiction of the City of Bothell or its municipal urban growth area.
(4) In adjacent jurisdictions within the same subdrainage basin on North Creek or Swamp Creek, or on the
Sammamish River downstream of Bothell or upstream as far as the 145th Street NE bridge in Woodinville,
only when the applicant can demonstrate that the mitigation project will provide equal or greater ecological
benefits to the shoreline jurisdiction of the City of Bothell or its municipal urban growth area.
NOTE: Staff and consultants decided that identifying the extent of the upstream and downstream WRIA 8 reaches of
the Sammamish above would clearer than referencing and defining reaches as discussed at the April 8 meeting.
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Figure 13.13.020.G.5.d:

On Site
(Most Preferred)

Adjacent Property

Same Subdrainage Basin or
Sammamish River Reach

City or Municipal Urban
Growth Area

Adjacent Jurisdiction
(Least Preferred)

(1)

Established watershed goals for water quality, flood or conveyance, habitat, or other wetland

functions have been established and strongly justify location of mitigation at another site; or
(2)

Credits from a state-certified wetland mitigation bank located within the Sammamish River, North

Creek, or Swamp Creek drainage basin are used as mitigation and the use of credits is consistent
with the terms of the bank’s certification;
(3)

The mitigation occurs as part of a city of Bothell-sponsored fee-in-lieu program;

(4)

Wetponds established and maintained for control of surface water shall not constitute

replacement or enhancement for wetland alterations.
6c. Mitigation banks. The City may approve the use of credits from a certified wetland mitigation bank may be
used to compensate for impacts located within the service area specified in the mitigation bank instrument only
after the applicant has demonstrated consistency with Subsection G.5. If the impacts occur in the service area
of more than one bank, the City will give preference will be given to a bank that has implemented restoration
actions included in the WRIA 8 Salmon Recovery Plan initially adopted by the City Council in 2005, and as
updated or supplemented thereafter, or the Shoreline Restoration Plan adopted by the City Council in 2013,
and as updated thereafter. The City may allow the use of credits from a wetland mitigation bank certified under
Chapter 173-700 WAC is allowed if:
a. (1) The City determines that the proposed use of credits it would provide appropriate compensation for
the proposed impacts; and
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b. (2) The City determines that the proposed use of credits is consistent with the terms and conditions of
the certified mitigation bank instrument; and
c. (3) The City determines that the replacement ratios for projects using bank credits is are consistent with
replacement ratios specified in the certified mitigation bank instrument.
7d. In-Lieu Fee Mitigation: Applicants may use credits from an federally certified approved in-lieu-fee program
that implements restoration projects with collected funds only after the applicant has demonstrated consistency
with Subsection G.5may be used and when all of the following conditions apply:
a. (1) The City determines that it would provide environmentally appropriate compensation for the
proposed impacts.
b. (2) The City determines that the proposed use of credits is consistent with the terms and conditions of
the federally certifiedapproved in-lieu-fee program instrument.
c. (3) The applicant’s qualified wetland professional Projects using in-lieu-fee credits shall calculate the
have debits associated with the proposed impacts calculated by the applicant’s qualified wetland
professional using the credit assessment method specified in the federally approved instrument for the inlieu-fee program.
d. (4) The proposed impacts are must be located within the service area specified in the federally
approved in-lieu-fee instrument, and the fees collected by the in lieu fee program sponsor will be applied to
a project within the impacted area’s subdrainage basin or the same Sammamish River reach. If the
program has more than one project available in the subdrainage basin or Sammamish River reach, the City
will give preference will be given to the project that will implement restoration actions included in the WRIA
8 Salmon Recovery Plan adopted by the City Council in 2005, as updated or supplemented thereafter, or
the Shoreline Restoration Plan adopted by the City Council in 2013, as updated thereafter.
NOTE: The subsections below were not included in the April 8 packet. The only changes are the numbering.
85.

96.

Mitigation Timing.

*

*

*

*

*

*

Mitigation Ratios.

NOTE: The Chapter below was introduced at the December Shoreline Board meeting, but inadvertently omitted from
the draft presented at the March 11 public hearing. No revisions from the originally proposed amendments were
requested at the December meeting, and none are included below.
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Chapter 13.17
ADMINISTRATION, PERMITS, AND ENFORCEMENT
*

*

*

*

*

13.17.040 Exemption from permit requirements.
*
E.

Exempt Activities. WAC 174-27-040 lists activities which are exempted from the requirement to obtain a shoreline

substantial development permit. This list is duplicated below with clarifications to reflect local circumstances. In all
cases, should a conflict exist, the exemptions of WAC 173-27-040shall control. The following developments shall not
require substantial development permits but shall be required to comply with the applicable Bothell SMP standards and
provisions:
1.

Any development of which the total cost or fair market value, whichever is higher, does not exceed

$5,7187,047, if such development does not materially interfere with the normal public use of the water or
shorelines of the state. The dollar threshold established in this subsection went into effect on September 2, 2017
and must be adjusted for inflation by the Office of Financial Management every five years, beginning July 1,
2007, based upon changes in the consumer price index per WAC 173-27-040(2)(a). For purposes of determining
whether or not a permit is required, the total cost or fair market value shall be based on the value of development
that is occurring on shorelines of the state as defined in RCW 90.58.030(2)(c). The total cost or fair market value
of the development shall include the fair market value of any donated, contributed or found labor, equipment or
materials;

*
8.

*

*

Construction of a dock, including a community dock, designed for pleasure craft only, for the private

noncommercial use of the owner, lessee, or contract purchaser of single-family and multiple-family residences. A
dock is a landing and moorage facility for watercraft and does not include recreational decks, storage facilities or
other appurtenances. This exception applies if the fair market value of the dock does not exceed: (A) $20,000 for
docks that are constructed to replace existing docks, are of equal or lesser square footage than the existing dock
being replaced; or (B) $10,000 for all other docks constructed in fresh waters., but However, if subsequent
construction having a fair market value exceeding $2,500 occurs within five years of completion of the prior
construction, and the combined fair market value of the subsequent and prior construction exceeds the amount
specified above, the subsequent construction shall be considered a substantial development for the purpose of
this chapter;
NOTE: Changes above are response to Ecology SMP Update Checklist item 2014.a regarding exemption cost
thresholds for docks.

*

*

*
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17.

The external or internal retrofitting of an existing structure with the exclusive purpose of compliance with the

Americans with Disabilities Act of 1990 (42 U.S.C. Sec. 12101 et seq.) or to otherwise provide physical access to
the structure by individuals with disabilities.
NOTE: Addition is response to Ecology SMP Update Checklist item 2016.a regarding new shoreline permit exemption
for retrofitting existing structures to comply with the Americans with Disabilities Act.

*

*

*

13.17.045 Developments not required to obtain shoreline permits or local reviews.
Requirements to obtain a substantial development permit, conditional use permit, variance, letter of exemption, or other
review to implement the Shoreline Management Act do not apply to the following:
A.

Remedial actions. Pursuant to RCW 90.58.355, any person conducting a remedial action at a facility pursuant to a

consent decree, order, or agreed order issued pursuant to chapter 70.105D RCW, or to the department of ecology when
it conducts a remedial action under chapter 70.105D RCW.
B.

Boatyard improvements to meet NPDES permit requirements. Pursuant to RCW 90.58.355, any person installing

site improvements for storm water treatment in an existing boatyard facility to meet requirements of a national pollutant
discharge elimination system storm water general permit.
C.

WSDOT facility maintenance and safety improvements. Pursuant to RCW 90.58.356, Washington State

Department of Transportation projects and activities meeting the conditions of RCW 90.58.356 are not required to
obtain a substantial development permit, conditional use permit, variance, letter of exemption, or other local review. The
department of transportation must provide written notification of projects and activities authorized under this section with
a cost in excess of one million dollars before the design or plan is finalized to all agencies with jurisdiction, agencies
with facilities or services that may be impacted, and adjacent property owners.
D.

Projects consistent with an environmental excellence program agreement pursuant to RCW 90.58.045.

E.

Projects authorized through the Energy Facility Site Evaluation Council process, pursuant to chapter 80.50 RCW.

NOTE: Additions above are in response to Ecology SMP Update Checklist item 2017.c regarding clarification of
exceptions to local review under the SMA.

*

*

*

13.17.100 Procedures applicable to substantial development permits (SDP).
*
E.

*

*

Decision. An appeal of a shoreline substantial development permit shall be to the Bothell hearing examiner and

shall be filed pursuant to the procedures of BMC 11.14.005. Appeals of the Bothell hearing examiner shall be to the
state Shorelines Hearings Board and shall be filed within 21 days of the receipt of the date of filing Department of
Ecology’s permit action letter as set forth in RCW 90.58.180. (Ord. 2112 § 3 (Exh. C), 2013).
NOTE: Addition is response to Ecology SMP Update Checklist item 2017.d regarding filing procedures.
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13.17.110 Procedures applicable to shoreline conditional use permits (SCUP).
*
G.

*

*

Decision Process.
1.

Once the city has approved a conditional use permit it will be forwarded to the state Department of Ecology

for its review and approval/disapproval jurisdiction under WAC 173-27-200.
2.

The permit shall state that construction pursuant to a permit shall not begin or be authorized until 21 days

from the date the permit decision was filedis received as provided in RCW 90.58.140(6); or until all review
proceedings are terminated if the proceedings were initiated within 21 days from the date of filingreceipt as
defined in RCW 90.58.140(5) and (6).
3.

Appeals of a shoreline conditional use permit shall be to the state Shoreline Hearings Board and shall be

filed within 21 days of the date the decision of the Department of Ecology is transmitted by the Department of
Ecology to the city receipt of the Department of Ecology’s permit action letter, as set forth in RCW 90.58.180.

NOTE: Addition is response to Ecology SMP Update Checklist item 2017.d regarding filing procedures.

13.17.120 Procedures Applicable to Shoreline variances.
F.

Decision Process.
1.

Once the city has approved a variance permit it will be forwarded to the state Department of Ecology for its

review and approval/disapproval jurisdiction under WAC 173-27-200.
2.

The permit shall state that construction pursuant to a permit shall not begin or be authorized until 21 days

from the date the permit decision was filedis received as provided in RCW 90.58.140(6); or until all review
proceedings are terminated if the proceedings were initiated within 21 days from the date of filingreceipt as
defined in RCW 90.58.140(5) and (6).
3.

Appeals of a shoreline variance shall be to the state Shoreline Hearings Board and shall be filed within 21

days of the date the decision of the Department of Ecology is transmitted by the Department of Ecology to the
city receipt of the Department of Ecology’s permit action letter, as set forth in RCW 90.58.180.
NOTE: Addition is response to Ecology SMP Update Checklist item 2017.d regarding filing procedures.

*

*

*
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Bothell City Council
AGENDA BILL
Meeting Date: May 14, 2019

Action

No Action

AB #: 19-083

Subject: Surface Water Stream Health Assessment Report
Budget Impact/Source of Funds:
Staff Presenter/Department:

N/A

Chris Hall, Surface Water Program Coordinator

Connection to Council Goals:
The Stream Health Assessment is in accordance with the Council’s 2019-2020 Environmental
Stewardship and Sustainability goal.
Background:
The Clean Water Act (CWA) was created in 1972 to address water pollution by regulating point source
discharges to surface waters. The National Pollutant Discharge Elimination System (NPDES) is a
permit program that authorizes state governments to implement permitting and enforcement of the
Clean Water Act. The Western Washington Phase II Municipal Permit (Phase II Municipal Permit) is
administered by the Washington State Department of Ecology (Ecology) to all municipalities in
Washington that own or operate regulated small municipal separate storm systems (MS4), which
includes Bothell.
Along with NPDES permits, all states are required to create an implementation plan for streams
identified as not meeting state water quality standards. Water quality standards are benchmarks set
by Ecology to assess when water bodies are impaired. These implementation plans, known as Total
Maximum Daily Loads (TMDLs), set reduction targets for one or more pollutants over time. In the case
of Bothell, both North Creek and Swamp Creek have TMDL requirements due to excessive fecal
coliform bacteria levels that may pose a risk to human health and the environment. Fecal coliform
bacteria is a type of bacteria found in the intestines of warm blooded animals and can be a sign of
sewage waste, manure, or concentrations of wildlife.
The City of Bothell has conducted monthly stream and stormwater measurements and sample
collections since 2010. Staff conducts monitoring in Bothell to meet the need for local information on
surface water health to protect people, property, and the environment. Monitoring efforts include:
•

Taking monthly samples at approximately 10 sites around the City for instantaneous water
quality measurements, which include temperature, dissolved oxygen, pH, flow, and a few other
parameters. Among those sites, five are TMDL sites where fecal coliform is also monitored.

•

Collecting data on stream bugs, fish habitat, and tree canopy cover from five sites in 2010,
2013, 2016, and 2018.
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•

Sampling for fecal coliform in priority areas on a project-to-project basis. When staff finds high
fecal coliform spikes in an area, we perform additional monitoring to track the source of the
fecal coliform and try to eliminate it.

•

Screening for potential water quality issues in Bothell’s watersheds through Illicit Discharge
Detection and Elimination (IDDE). IDDE monitoring is used to find and report spills or illegal
connections to the storm system. Bothell field staff inspect storm drains and facilities and note
where illicit discharges are found. Those illicit discharges are then investigated and eliminated
when possible.

The City also uses data collected from monitoring to meet requirements of the Phase II Municipal
Permit and two local TMDL report requirements.
The last eight years of monitoring has provided the City with valuable data to assess background
information on some of the local streams and detect changes over time. There are data gaps that staff
is filling by implementing additional monitoring approaches in 2019. These approaches include:
•

Watershed Health Monitoring (WHM) following the Ecology WHM protocols. This will give
greater information for citywide stream water quality, fish habitat, and the health of aquatic
wildlife. Sampling locations are based on a random sampling design that allows for statistical
analysis and greater confidence in results.

•

Conducting effectiveness studies to evaluate how water quality improvement projects or
restoration projects are improving stream health at the local scale. Oftentimes results of these
projects are not seen at the regional scale and need to be studied at the local level to show
how programs and projects are improving stream health.

•

Stormwater sampling of stream outfalls (where pipes discharge stormwater into our local
streams) and within the storm system to provide data on where stormwater might be causing
issues in receiving water bodies. This will also give us information on where it might be
beneficial to provide additional treatment, increased maintenance, or pollutant source-control
education and technical assistance.

Previous City Actions:
•
•

•
•
•

November 24, 2015: Council approved the 2015 Storm and Surface Water Master Plan Update
November 1, 2016: Council adopted Ordinance 2200 (2016), amending Codes and the
Comprehensive Plan adopting Low Impact Development requirements to comply with the
National Pollution Discharge and Elimination System Western Washington Phase II Municipal
Stormwater Permit
October 3, 2018: Council adopted Ordinance 2233 (2017), amending BMC Chapter 18,
clarifying storm water drainage code violations
October 16, 2018: Council adopted Ordinance 2259 (2018), amending BMC Chapter 11,
establishing a more robust fine structure for spill related violations to encourage preventative
spill measures and quick spill response to protect local streams
December 4, 2018: Council approved an Interlocal Agreement with Snohomish County to
provide stream gage services in North Creek for additional stream monitoring
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•

March 5, 2019: Council approved an Interlocal Agreement with the Snohomish Conservation
District to build rain gardens, host workshops, and assist property owners with stormwater
drainage issues and maintenance

Discussion:
At most of the Bothell sampling sites in 2018, surface water measurements and samples did not meet
water quality standards for temperature, dissolved oxygen, and fecal coliform. Short term trends were
also detected at several sites showing temperature and dissolved oxygen are getting worse over time.
Biologic health, assessed by collecting stream bugs, shows very poor stream health at most sites
sampled. Stream bugs give a good indication of watershed health because the amount and diversity
of bugs change based on land and stream conditions. When pollution is present, there are less diverse
bug communities and less numbers of bugs present.
There will always be challenges with protecting and restoring urban watersheds. Bothell’s local
findings are consistent with urban streams across the Puget Sound region and the country as a whole.
As ambient air temperatures rise, in-stream temperatures and dissolved oxygen will continue to be a
challenge. Stormwater runoff will also continue to be a challenge, as new contaminates are found.
Urban watersheds have taken many decades to become degraded and may take just as long to
restore or, at the very least, prevent further degradation. The City can make local scale improvements
that, over time, can accumulate to help restore watersheds. Some of these improvements include
proper land use management, stormwater treatment, and restoration. Examples of each of these can
include:
•

Source control actions such as education and technical assistance programs to reduce the use
of chemicals and other pollutants that end up in our streams. Preventing any pollutants from
reaching streams is far cheaper and more effective than trying to treat them once they have
reached the storm system. The City has a robust education program focused on reducing and
eliminating stormwater pollutants, and a hazardous waste small business technical assistance
program currently funded by Ecology.

•

Land use management actions such as protecting trees and other vegetation near streams
and wetlands through critical area ordinance codes. The Shoreline Master Program and City
land-use codes currently support these actions. Staff will begin a full stream delineation and
prioritization process later in 2019 that will inform future updates to the City Comprehensive
Plan and the next Shoreline Master Program Update.

•

Stormwater treatment options such as low impact development techniques like rain gardens
or grass lined swales, stormwater detention facilities, or filtration systems. The City adopted
codes in 2016 establishing requirements associated with low impact development. The City
currently has an inspection and maintenance program that ensures our public systems are
functioning as designed.

•

Restoration activities such as planting native trees and plants along stream banks, installing
large pieces of wood in streams, or reestablishing stream meandering when appropriate. The
woody debris placed in the daylighted Horse Creek channel is an example of this technique.
The City also supports volunteer efforts to establish native plants along stream banks.
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•

Restoration efforts that reconnect historical side channels along larger streams that increase
groundwater contribution. Groundwater inputs cold water that is higher in dissolved oxygen
and results in cold-water refuge areas. These cold-water refuge areas give fish a break from
the stresses of high temperature and low dissolved oxygen stream segments. The Sammamish
River Side-Channel project is an example of this type of restoration.

•

Flood reduction activities that improve stream health by reducing soil erosion and scouring.
The Blyth Creek Erosion Control project on the Capital Facilities Plan is an example of this type
of flood reduction.

To help aid local stakeholders in decision-making, here are some recommendations based on data
collected:
• In areas where temperature and dissolved oxygen is an issue, protecting and restoring trees
and other vegetation along stream banks is important. Trees and vegetation provide shade for
streams, which reduces stream temperatures and increases dissolved oxygen levels. Plants
also provide habitat and nutrients that benefit both aquatic and land wildlife species. Larger
trees help fish by providing large wood pieces, such as tree limbs, that create places for them
to hide, rest, and reproduce.
•

In areas currently not struggling with temperature or dissolved oxygen issues in streams,
protecting areas next to streams should be prioritized to maintain stream health.

•

Engaging in restoration and conservation efforts that are based on the best available science
and most effective use of public funds. With the increased cost of land, development, and
restoration, it is very important to view local streams and wetlands as a whole and determine
priorities for each watershed. This will help to efficiently and effectively direct City resources.
The Sammamish River and Waynita Creek Restoration project in the Capital Facilities Plan is
an example where staff will use best available science to determine what can be done within
existing constraints.

Category: Discussion Item
• Staff Presentation
• Council Discussion
Attachments:
1. Stream Health Assessment and Total Maximum Daily Load Report
Recommended Action:
No action is requested this evening. Council is asked to receive the report and if appropriate provide
direction to the City Manager regarding Council’s desire to reallocate committed resources towards
watershed improvement programs.

City Manager Approval:

Date: 05/06/2019
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425‐806‐6800
www.bothellwa.gov/surfacewater
Contact: Chris Hall, Surface Water Program Coordinator
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Preface
This report was written to document stream health in Bothell and the impacts from urban stormwater
runoff. Information required by the Western Washington Phase II Municipal Stormwater Permit and the
North Creek and Swamp Creek Total Maximum Daily Load (TMDL) reports are also included in this report.
The intended audience for this report is internal staff, City Council, state agencies, local government,
Bothell customers, and anyone else interested in streams and stormwater in Bothell, Washington.

Why do we care about stream health and stormwater?
Stream health and water quality are important for human health and recreation, aquatic organisms, and
fish habitat. Stormwater flow, resulting from rainfall, is an important aspect to the overall health of a
watershed in urban areas. Stormwater infrastructure, like pipes and storm drains, is a required
component of development in urban areas to convey rainwater away from buildings, roads, parking lots,
and other areas. As stormwater flows over developed lands, it picks up pollutants and discharges them
into local streams and lakes. The rain mixes with materials such as:





Petroleum products, metals, and other fluids from vehicles
Bacteria from pet waste and failing septic systems
Soil from construction sites
Fertilizers and pesticides from lawns and gardens

This pollution contaminates local waters, impacts human health, harms fish and other wildlife, and
disrupts natural stream flows. The figure below (King County, 2018) shows how urban stormwater runoff
and water quality are related and gives insight on why monitoring freshwater resources in urban areas is
important to protect people, property, and the environment.
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1.0 Executive Summary
Introduction
City of Bothell conducts annual stream health and stormwater monitoring for water quality, stream
physical habitat, and biologic health. We conduct monitoring in Bothell to meet the need for local
information on surface water to protect people, property, and the environment. Along with the need for
local information, we also use data collected from monitoring to meet requirements of the Western
Washington Phase II Municipal Stormwater Permit (Phase II Municipal Permit) and two local Total
Maximum Daily Load (TMDL) report requirements.
The Phase II Municipal Permit is a requirement for all municipalities that own or operate regulated small
municipal separate storm systems (MS4). States develop TMDLs, as required by the federal Clean Water
Act (CWA), to create an implementation plan for areas that are not meeting state Water Quality Standards
for specific parameters. In the case of Bothell, both North Creek and Swamp Creek have TMDL
requirements due to excessive fecal coliform bacteria levels that may pose a risk to human health and the
environment. More information on TMDLs in Bothell can be found in the TMDL section of this report.
Data collected from these monitoring efforts will be presented to local and state decision makers so
resources can be directed most effectively. The City is committed to wise management of land and water
for the benefit of current and future generations, while also meeting TMDL and the Phase II Municipal
Permit requirements. One measure of success will be compliance with state Water Quality Standards and
beneficial uses as designated by city, state, and federal standards.

Goals and Objectives
City of Bothell’s monitoring goal is to measure and report our findings to internal staff, City Council, state
agencies, and Bothell customers every year so they can determine next steps to protect and restore the
chemical, physical, and biological integrity of the City’s surface waters.
City of Bothell’s monitoring objectives are to:


Determine status and trends for streams within the City of Bothell for: temperature, dissolved
oxygen, sediment loading, pathogens, physical habitat, and biological health. Data will be used as
a baseline to measure overall water quality and changes in stream health over time.



Screen for potential water quality issues in Bothell’s watersheds through Illicit Discharge
Detection and Elimination (IDDE), effectiveness monitoring, and source tracking surveys. IDDE
monitoring is used for cleaning and reporting spills or illegal connections to the municipal
stormwater system (MS4).



Use monitoring data and land use information to inform City policy and land use rules, prioritize
restorative actions, and direct future program monitoring efforts.



Use the results from monitoring efforts to measure effectiveness of implementing the Phase II
Municipal Permit, TMDL requirements, and Clean Water Act at the local scale.
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Monitoring Approach
Bothell created the monitoring approach to meet the City’s goals and objectives. Ambient monitoring
locations are monitored monthly for water quality measurements including: temperature, dissolved
oxygen, specific conductivity, pH, turbidity, and flow. Bothell consistently monitored nine sites since 2010,
and continued to monitor through 2018. Five of the sites sampled for ambient water quality monitoring
are also sampled for fecal coliform bacteria, as required by local TMDLs. Bothell also conducts
bioassessment monitoring at seven locations in Bothell to assess physical stream habitat and biological
health during low flow stream conditions.
In 2018, Bothell piloted a monitoring study using Ecology Watershed Health Monitoring Protocols. Sample
sites are randomly selected from Washington’s Master Sample List and data is collected for water quality,
physical habitat metrics, and macroinvertebrate (stream insect) health. Bothell will conduct the new
protocol annually, beginning in 2019. Data collected will give statistically valid inferences of overall
watershed health and fill data gaps in current local surface water data.

Summary of Findings
At most sites sampled in 2018, water quality is not meeting State Water Quality Standards for
temperature, dissolved oxygen, and fecal coliform (Figure 23 and 24). Biologic health, assessed by
collecting stream insects and using the Benthic Index of Biotic Integrity (B‐IBI), shows very poor biologic
health at most sites sampled (Figure 25). B‐IBI scores give a good indication of water quality impairment
because stream insect compositions change based on stressors from pollution. The richness and
abundance of stream insect compositions are the basis for the B‐IBI score.
Of the metrics with sufficient data for statistical trend detection, temperature shows an increasing trend
and dissolved oxygen shows a decreasing trend at most sample sites since 2010. Increased temperatures
and decreased dissolved oxygen are strongly correlated with each other and negatively impact fish and
other stream organisms. For many metrics, insufficient data or time resulted in a lack of trend detection.
To see changes over time in other metrics such as fecal coliform or stream insect health (B‐IBI), it may
take many more years of data collection. Trends are seen for other water quality metrics at sites sampled,
but were not consistent across sites citywide.
Overall, several of the sampling locations in Bothell streams are failing Water Quality Standards for
multiple metrics and are in poor biologic health. This is a similar trend seen across the Puget Sound area.
Some sites did show improvement in monitoring metrics, but were not seen at the watershed scale. This
may suggest that programs and water quality improvement projects implemented by the City are causing
a positive effect on surface water in some areas in the City. To see how City water quality improvement
projects and programs are impacting surface water at the watershed level, it may take many more years
of data collection.
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2.0 Total Maximum Daily Load (TMDL) Monitoring
Requirements
In 1996, the Washington State Department of Ecology (Ecology) listed North Creek and Swamp Creek on
the 303 (d) list for fecal coliform bacteria. The 303 (d) list is a section within the federal Clean Water Act.
State agencies (Ecology) updates the list for water bodies that are impaired from failing to meet state or
federal Water Quality Standards. Fecal coliform is used as an indicator for harmful pathogens, like E. coli
and Giardia, present in fecal waste. Water Quality Standards for fecal coliform bacteria are set to protect
human health during contact with local water bodies.
As a result of the fecal coliform bacterial pollution problem, Ecology worked with local municipalities to
develop the North Creek Fecal Coliform Total Maximum Daily Load Detailed Implementation Plan
(Svrjcek, 2003) and Swamp Creek Fecal Coliform Bacteria Total Maximum Daily Load, Water Quality
Improvement Report and Implementation Plan (Svrjcek, 2006). In the plans, Ecology established water
quality monitoring requirements for local municipalities that collect, treat, and/or convey stormwater.
Data collected from TMDL required sampling sites is important to show the effectiveness of City programs
to reduce fecal coliform bacterial loading to streams. Over time, the City hopes to see a statistical
decreasing trend in fecal coliform bacteria in North and Swamp Creeks.
Under the current Phase II Municipal Permit, the City is required to monitor stream locations monthly for
fecal coliform bacteria in TMDL watershed areas. The Department of Ecology’s goal for all areas of North
and Swamp Creeks is to consistently meet the Washington State Water Quality Standards for fecal
coliform bacteria (Svrjcek 2003 and 2006). Along with the monitoring requirement for TMDL watersheds,
the City is also required to implement:


Business inspections of commercial animal handling areas and commercial composting facilities.



Public education and outreach to raise awareness of bacterial pollution and promote proper pet
waste management.



Screening for bacteria sources when inspecting stormwater systems.



Targeted source identification and elimination focused on bacterial sources not associated with
the stormwater system.

University of Washington ‐ Bothell conducted DNA testing to find specific source contributors in North
Creek (Kalenius, 2008). Pet waste, failing septic tanks, sewage, wildlife, and illegal discharges were all
identified as sources. North and Swamp Creeks have similar bacteria source profiles (Svrjcek 2006).
Allowable bacteria concentrations in North Creek are designed to protect Lake Washington, one of the
most important recreational water bodies in Washington State. State Water Quality Standards
(Washington Administrative Code 173‐201A) establish the use of extraordinary primary recreational
contact for both waterbodies. The Standards require that water quality in these streams meet a geometric
mean of 50 cfu/100 mL, and an upper 10th percentile value not to exceed 100 cfu/100 mL.
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2.1 Basin and Sampling Sites
North Creek
The North Creek watershed drains approximately 30 square miles and discharges to the Sammamish River,
which is a tributary to Lake Washington (Figure 1). The watershed is nearly 10 miles long and three miles
wide, and encompasses an area of about 19,000 acres. It is comprised of the main stem of North Creek
and all the tributaries that contribute to it. Land use within the basin is primarily urban or suburban with
some pockets of rural and forested land. Approximately 10 percent of the watershed lies within the city
of Everett; 23 percent lies within the city of Bothell; 12 percent lies within the city of Mill Creek; and the
remaining 55 percent lies within unincorporated Snohomish County. Five percent of the total area lies
within King County, within Bothell’s city limits.
The residential development is mixed sewer and septic averaging four to six dwellings per acre. The basin
is being rapidly developed for residential and commercial use. Urbanization and land development
activities affect water quality in the basin through riparian corridor alteration, conversion of forests,
retention/detention of stormwater from new and existing impervious surfaces, and stormwater runoff.
North Creek is located predominantly in south Snohomish County (Figure 1). The stream gradient is flat,
decreasing from about 50 feet per mile in the upper basin to less than 20 feet per mile near the mouth.
The headwaters originate in the Everett Mall Way area of south Everett and flow south for 12.6 miles
before discharging to the Sammamish River, within the city of Bothell. The Sammamish River drains into
Lake Washington and ultimately through the Ballard Locks to Puget Sound. The seven major sub basins
within the watershed are main stem North Creek, Penny Creek, Silver Lake Creek, Nickel Creek, Silver
Creek, Tambark Creek, and Sulphur Springs Creek. The major lakes are Silver Lake, Ruggs Lake, and Thomas
Lake.
Bothell monitors four stream sites to best represent the various land uses (Figure 1). In 2011, we moved
the sample site NCLD upstream to just north of 228th Street SE. This was due to the sample location at
240th Street SE undergoing a bridge replacement and ongoing issues with accurate flow gage information.

Swamp Creek
The Swamp Creek watershed spans about 12 miles in length from top to bottom and encompasses an area
of about 7,500 acres. Starting just below State Route 526 in Everett, the main stem of the creek winds 14
miles through the watershed before it flows into the Sammamish River at Kenmore (Figure 1).
Approximately 20 percent of the watershed lies within the city of Lynnwood; eight percent lies within the
city of Kenmore, five percent lies within the city of Bothell, five percent lies within the city of Brier, five
percent lies within the city of Everett, and the remaining 57 percent lies within unincorporated Snohomish
County. Swamp Creek contributes to the quality of water in the Sammamish River, which empties to upper
Lake Washington 0.7 miles below the Swamp Creek confluence.
Swamp Creek is typical of Puget Sound lowland watersheds. In the gently sloping upper basin, Swamp
Creek flows through a narrow valley which gradually broadens to a floodplain almost 0.75 miles wide in
the lower basin. The middle basin also contains a narrow valley with steep slopes in excess of 15 percent
just south of the I‐405 and I‐5 crossing. Elevation in the headwaters is approximately 520 feet, while the
elevation at the mouth is about 20 feet above sea level. The stream gradient is flat, decreasing from about
COB | 2018 Stream Health Assessment & TMDL Report, Version 2018‐01
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50 feet per mile in the upper basin to less than 20 feet per mile near the mouth. Scriber Creek, Little
Swamp Creek, and Martha Creek are the largest of the 19 tributaries to Swamp Creek. Major lakes in the
Swamp Creek watershed are Scriber Lake, Martha Lake, and Stickney Lake (SWM 1994 & 2000).
In the late 1990s, the Swamp Creek watershed was highly urbanized with about 50 percent of the land in
residential or commercial use, 30 percent with forest cover, 10 percent in commercial use, and less than
10 percent rural property (MRLC, 1999 & SWM, 2002). Commercial and light industrial uses are primarily
located within Lynnwood and Everett. Small farms and pastures are most common in the middle of the
watershed, especially in Brier and unincorporated Snohomish County. The watershed is located within the
US Census Defined Urbanized Area; therefore, it is expected that population growth and urban
development will be concentrated in this area.
King County examined orthophotography taken in 1995 as part of the Habitat Inventory and Assessment
of North, Swamp, and Little Bear Creeks (KCWLR, 2001). This land use analysis method is different than
the one used for Swamp Creek’s Water Quality Improvement Plan and suggested that forested cover is
only 20 percent, mostly composed of deciduous trees. Road density was highest in the Scriber Creek sub
basin.
Most of Swamp Creek and its tributaries are shallow and unsuitable for full‐immersion swimming
activities. However, several noteworthy exceptions are Wallace Park in Kenmore, Martha Lake, and
Stickney Lake. Scriber Lake in Lynnwood is large and deep enough for swimming, but this activity is not
encouraged by the City. Although public access to the creek is largely limited to road crossings and a few
parks, Swamp Creek is fully accessible to adjacent land owners, their children, and in some cases, their
neighbors. Limited boating opportunities exist where Swamp Creek meets the Sammamish River. Bothell
selected one site for monitoring fecal coliform in the Swamp Creek watershed (LS‐1, Figure 1).
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Figure 1. Water quality and TMDL sample locations for 2018.
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Sampling Sites
Bothell monitors at established long‐term monitoring stations to develop a trend analysis to determine if
fecal coliform bacteria is increasing or decreasing at the sample sites. The City monitors four long‐term
stations in the North Creek basin and one in the Swamp Creek basin. The North Creek stations are main
stem North Creek (NCLD) and three tributaries – Perry Creek (SARU), Junco Creek (JO‐1), and Palm Creek
(PM‐1). Swamp Creek’s station is located on Little Swamp Creek (LS‐1). Currently, the City has about eight
years of data for North Creek with a total of 102 data points for each site. Swamp Creek has eight years
of data and 101 data points.
The North Creek main stem sample site (NCLD) is located immediately upstream of 240th Street SE.
Snohomish County staff sampled the location through 2014. Beginning in January 2015, the County
ceased sampling at the site. The City started collecting samples at NCLD in January 2015 for fecal bacteria.
Snohomish County, through an interlocal agreement with City of Bothell, maintains and operates a flow
gage station upstream of 228th Street NE.
Perry Creek sample site (SARU) is
located directly behind the Salmon
Run Apartments. This stream has
two branches. One drains from the
9th Avenue SE wetland through I‐
405 and a commercial area. The
second drains from ponds in the
Green Acres Mobile Home Park
northward through a steep, eroded
gully. Both of these drainages pass
through a wetland behind the
Village
Square
neighborhood,
where local flooding occurs during
heavy rains before entering North
Creek.

Figure 2. Perry Creek after a heavy rain event.
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Junco Creek, JO‐1, site is located behind
the Johnson Controls building and runs
south out of the Highlands Campus
Business Park property north of 228th
Street SE and east of 29th Drive SE. A
headwater wetland feeds the channeled
and piped stream corridor. The site
location is on the north side of 228th
Street SE.

Figure 3. JOCO monitoring site, an unnamed tributary that flows through
a business park.

The Palm Creek sampling site, PM‐1, is located at
Whole Earth Montessori. Palm Creek’s water source
is a large wetland in a ravine below the area of R‐1
zoning. The stream enters a pipe in a mobile home
park, returning to an open channel in a defunct
trout farm that channels the stream through
cement weirs. The stream reenters a pipe to cross
under 228th Street SE, daylighting again on the south
side just above the sample site.

Figure 4. Palm Creek, upstream view of sample
station site PM‐1.

Bothell added Little Swamp Creek (LS‐1) as a new
sample location beginning in 2010. Ecology
sampled in 2009 and found elevated levels of
fecal coliform in the stream along 7th Avenue SE.
The site follows all the same protocol for North
Creek’s QAQC plan. Bothell moved the site in
2011 to just downstream of the 7th Avenue SE
stream crossing.

Figure 5. Little Swamp Creek, view across 7th Avenue SE and
upstream of Little Swamp Creek sample station site LS‐1.
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2.2 NPDES Permit Actions
Business Inspections
Each Phase II Municipal Permittee must inspect commercial animal handling areas and commercial
composting facilities to ensure implementation of source control Best Management Practices (BMPs) for
fecal bacteria. Commercial animal handling areas are associated with Standard Industrial Code (SIC) 074
and 075 and include veterinary and pet care/boarding services, animal slaughtering, and support activities
for animal production. Facilities where the degradation and transformation of organic solid waste takes
place under controlled conditions designed to promote aerobic decomposition are considered
composting facilities (definition in accordance with Chapter 173‐350 WAC). Based on the Phase II
Municipal Permit requirements, all permittees must implement an ongoing inspection program to re‐
inspect facilities with bacteria source control problems a minimum of every three years after their initial
inspection.
City of Bothell completed a business license search for commercial animal handling areas and composting
facilities. No commercial composting facilities were found in Bothell. Surface Water staff inspected all
businesses that met the required Standard Industrial Code (SIC) within Bothell’s city limits. Results from
the inspections are available in the table below:
Name

Inspection
Completed and
Date Completed

Animals
On Site

Waste Area Cleaning

Waste Disposal
Method

Meets Animal
Waste Disposal
Requirements

Avian &
Exotic Animal
Hospital

No
(waste practices
verified by
phone)
No

Yes

Towels are used to
clean animals and
holding area and
laundered.
N/A

Solids bagged and
placed in garbage.

Yes

Discharge of
solids to City
Sewer or
Septic System
No

N/A (digital x‐ray, no
photo chemicals)

N/A

N/A

Yes
9/16/2013

Yes

No

Yes

Yes

No

Hill Top Dog
Walks

Yes
10/9/2013

Yes

Yes

No

The Pet Place
Spa &
Boutique
Magnolia
Cattle Co.

Yes
9/25/2013

Yes

Yes

No

4/28/2016

About 126
head of
cattle.

Solids are placed in
the garbage and then
a dumpster.
Solids are placed in
contractor bag and
placed in a communal
dumpster.
Solids removed from
grass area are bagged
and placed in
residential garbage.
Solids and towels are
double bagged and
placed in garbage
Infiltration and septic
system for manure
compost piles.

Yes

Yes
9/25/2013

Holding area is
cleaned with paper
towels and cleaner.
Towels are used to
clean animals and
holding area and
laundered.
Backyard of
residence, grass area.
Solids are removed
on a regular basis.
Area cleaned with
paper towels and
cleaner.
Manure in fields with
rotational grazing to
ensure healthy grass.

Yes

No

Animal
Medical
Imaging, PLLC
Canyon Park
Veterinary
Hospital
Cat Clinic At
Canyon Park

No
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The City annexed lands in 2014 that resulted in one additional commercial animal handling business within
city limits called Magnolia Cattle Company, which was inspected in April 2016.

Public Education and Outreach
To raise awareness of bacterial pollution and promote proper pet waste management, the City actively
engages on two issues: educate the public about proper septic system care, and scooping pet waste and
its proper disposal.

Screening for Bacteria Sources
The City is active in screening for bacteria during normal stormwater facility inspections citywide. The
primary test for illicit discharge (e.g., bacteria from septic or sewer) is “does it look weird or smell weird?”
If yes, then it is noted and we schedule a follow‐up inspection. The City also conducts annual source
tracking surveys as required by the Phase II Municipal Permit. Bothell collects and assesses field samples
for fecal coliform bacteria. In 2018, the City had one site on Little Swamp Creek that received this type of
sampling.

Current Targeted Source Tracking Surveys
The City conducted one source tracking survey in the Swamp Creek watershed, initiated in 2017 and
concluded in the third quarter of 2018. The site is on Little Swamp Creek just upstream of 234th Street SE.
Results indicated upstream sources from an area served by a single family septic system. Counts ranged
from 25 to 19,000. The stream flows through an area of old septic systems, circa late 1960s and 1970s,
into a vegetated open space with active wildlife (raccoon, rabbit, and bird) populations.
In summer of 2018, City of Bothell received information from neighboring properties that one of the
houses in the area had cleaned its septic system. Since then, fecal coliform numbers have decreased to a
lower range.

3.0 Methods
Chemical
At each site, the City conducts monthly water quality measurements of dissolved oxygen, temperature,
turbidity, specific conductivity, and pH. Surface water staff took water quality measurements with an YSI
556M multiparameter sonde. Surface water staff entered the sampling location by the downstream
section to reduce disturbance of stream substrate during monitoring. The sonde was placed at the thalweg
of the stream and results were recorded after values stabilized. A value is considered stable if it is
unchanged for 30 seconds.

Temperature
Surface water staff took stream temperatures using two methods. One method was an instantaneous
measure collected at the time of general water quality sample with YSI 556M meter (see above). The
second method involved using a continuous instream ONSET HOBO temperature data logger. The data
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loggers were installed in a stream, connected to a piece of rebar near the streambed, and were set to
record continuous temperature readings every 15 minutes.
For data retrieval, surface water staff uploaded data to the ONSET Hoboware software and converted to
a csv file annually. Prior to analysis, we removed data that did not represent stream temperatures.

Physical
The City measured flow during monthly water quality sampling events. Flows were recorded in cubic feet
per second (cfs). The float method was used to measure flow, where Q = KAV:
Q = Flow rate
A = Cross sectional area of wetted stream
V = Velocity of surface
K = Frictional coefficient
Cross sectional area was calculated by using a tape measure to create a horizontally perpendicular
transect to stream flow. Depth profiles were collected at five equidistant distances to cover the wetted
width of the stream. These depths (D) were used to calculate the average depth of the stream at that
location. The wetted width was used as width (W). Calculations for cross sectional area can be seen below:
A = W*Davg
A k coefficient was used (0.85) as a frictional coefficient based on substrate of the bed material to more
accurately measure flow (Turnipseed, 2010).

Biological
Surface water staff collected fecal coliform samples using 250mL polypropylene bottles preserved with
EDTA. We collected samples by entering the sample location from the downstream section to not disturb
the sample area. EPA “clean hands dirty hands” protocols were used to collect grab samples. This means
that ungloved hands (dirty hands) were used to handle equipment that does not come in contact with
sample containers or the sample itself (such as field data forms, pencils, or secondary container bags).
Gloved hands (clean hands) were used to handle sample bottles, primary sample bags, and any other
sampling equipment used. We collected the sample in the thalweg (area of greatest flow) at six inches
below the water or midway between the substrate and water surface, depending on water depth. The
bottle cap was kept partially on to fill the bottle slowly and minimize preservative from entering the
stream.
Surface water staff collected benthic macroinvertebrates using State Washington Department of Ecology
Protocols (Department of Ecology, 2010). Field sampling of benthic macroinvertebrates occurred at low
flow conditions during bioassessment surveys, between June 1 and October 15. Eight random transects
were chosen from the list of 11 horizontal transects at each site location. Of the eight sample transects,
half of the samples were taken mid‐channel and half were taken on the margins. The following table
shows how sample locations for each transect were chosen:
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Sample Transect
1
2
3
4
5
6
7
8

Distance Across Wetted Width (left to right)
25%
50%
75%
50%
25%
50%
75%
50%

Depending on whether water is flowing or pooled (e.g., riffle vs. pool habitat), a different procedure was
used. During flowing water stations, we used a D‐Frame kicknet to collect the macroinvertebrates. The
kicknet was set up perpendicular to flow. A 1‐ft2 area was used for sample collection upstream of the
kicknet. Larger rocks and substrate in the sample quadrant were picked up and scrubbed with a brush in
the flow of water to remove any benthic macroinvertebrates. Once all larger substrate was scrubbed, the
finer substrate was kicked by the sampler for 30 seconds to collect any macroinvertebrates located in the
finer substrate.
For pooled or slack water conditions, a 1‐ft2 area was also used for sample collection. Larger substrate was
also scrubbed prior to kicking. During the kicking portion for fine sediment macroinvertebrates, since no
flow was present, the kick net was continually brought from the stream substrate to the top of the water
column in an upward motion to collect macroinvertebrates. The net was continually dragged so
macroinvertebrates could not escape. The finer substrate was also kicked for 30 seconds.
After the organisms were collected, all larger debris, such as large rocks and sticks, were removed. Debris
was then rinsed off in the net and larger organisms removed and put into the net so no organisms were
lost. The stream water was then used to wash all substrate and organisms to the bottom of the net for
collection. The sample in the net was scooped out and put into a bucket. All eight transect samples were
composited into one bucket. After we completed sampling, the composite sample was put into clean 1‐
liter wide‐mouth polypropylene sample bottles. The bottles were preserved with 95% ethanol and
contained at least 2/3 ethanol by volume.
We sent macroinvertebrate samples to Rhithron for identification down to the finest level possible.
Rhithron uploaded results to the Puget Sound Stream Benthos database. The database calculated the
Benthic Index of Biotic Integrity (B‐IBI) for each sample. Results were then published to the website and
can be viewed here:
https://www.pugetsoundstreambenthos.org/Biotic‐Integrity‐Map.aspx
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Statistical Analysis
We used R to complete statistical analysis. The following table summarizes the tests:
Test

Description

Meaning

Seasonal Mann‐Kendall

Nonparametric test for a
trend that does not assume
normally distributed errors.

If p<0.05, a trend exists. Tau
represents direction of trend.

Wilcoxon Rank Sum Test

Two‐sample linear rank test
detects for shifts between
populations of data.

If p<0.05, populations or sites
are statistically different from
each other.

Kruskal‐Wallis Rank Sum Test

N‐Sample linear rank test
detects for shifts in a
population among multiple
groups.

If p<0.05, at least one group is
significantly different.

4.0 Results and Discussion
This section discusses the results obtained from ambient monitoring and bioassessment studies
completed in Bothell from 2010‐2018. This report looks at the current status, trends from 2010‐2018, and
statistical analysis of monitoring data at ambient and TMDL sites for: temperature, dissolved oxygen,
specific conductivity, turbidity, fecal coliform bacteria, and Benthic Index of Biotic Integrity (B‐IBI). Bothell
completed all graphs and statistical analysis using R: a language and environment for statistical computing
(R, 2018).

4.1 Water Quality
Water quality plays an important role in the overall status of freshwater systems for human and ecological
health. Water quality degradation from increased pollution in streams located in urban areas is well
documented and known as “urban stream syndrome” (Walsh et al, 2005). Stormwater impacts from
urbanization pose risks and challenges to freshwater resources. Studies show that pollutants from urban
stormwater negatively impact stream organisms. For example, stormwater runoff causes pre‐spawn
mortality at rates ranging from 60‐100% of adult coho salmon, compared to non‐urban mortality rates of
<1% (Scholz et al, 2013). This means that as coho enter freshwater rivers to spawn, they die, prior to
spawning from exposure to pollutants in urban stormwater runoff. Coho salmon are thought of as the
sentinel species for other aquatic organisms in the Puget Sound Basin. They are often the first species to
show symptoms from stressors, such as stormwater pollution (Feist et al, 2017). They are also a species
of concern under the Endangered Species Act. To assess potential impacts of urban stormwater runoff on
in‐stream water quality, and monitor the status and trends of water quality, Bothell established
monitoring locations for monthly measurements from 2010‐2018.
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A total of nine sites were selected for sampling in 2018: North Creek (NCLD & NC‐1), Perry Creek (SARU),
Junco Creek (JO‐1), Palm Creek (PM‐1), Little Swamp Creek (LS‐1), Horse Creek (HC‐1 & HC‐2), and Waynita
Creek (WC‐1). This section reports on data collected for current status and trends since 2010.

4.1.1 Temperature
Increased temperature in streams affects many characteristics of aquatic organisms including mortality
rates, physiology, and growth (Poole et al, 2001). Reports show negative effects of degraded temperature
on juvenile and adult salmon in the Pacific Northwest (Richter & Kolmes, 2005). Increased stream
temperature also negatively impacts dissolved oxygen levels in streams from the relationship of oxygen
solubility in water with stream temperature. As temperature increases, the solubility of oxygen in water
decreases resulting in less dissolved oxygen at higher stream temperatures. (NOAA, 2004). Stream
temperatures are commonly a problem in developed watersheds due to loss of riparian shading of stream
corridors, impacts to cool groundwater inputs, and damming (Kaushak et al, 2010). Ambient air
temperatures are also increasing globally and will continue to put pressure on in‐stream organisms
(USGCRP, 2018).
Bothell conducted monthly ambient in‐situ monitoring of stream temperature at nine sites over the last
eight years. Figure 6 and 7 show temperature at ambient monitoring locations with a 16° Celsius line. The
16° C line indicates the standard for the highest 7‐Day Average Daily Maximum Temperature (7‐DADMax)
according to the Water Quality Standards for Surface Water of the State of Washington (Chapter 173‐
201A, WAC). If temperature monitoring shows that the average daily max temperature over a span of
seven days exceeds 16° Celsius, then that location does not meet Washington Water Quality Standards.
From 2011‐2017, Bothell also collected temperature data from continuous field data loggers at four sites.
The data logger measured every 15 minutes. Staff downloaded and compiled the data on a yearly basis.
Results from these data loggers were used to calculate trends in temperature at the four locations over
the sampling time frame. Figures 8 and 9 show temperature data from each location. Table 2 gives a
summary of status and trends from the continuous temperature monitoring data.

4.1.1.1 Ambient In‐Situ Monitoring
For the TMDL sites, Little Swamp Creek (LS‐1), Perry Creek (SARU), and North Creek (NCLD) have at least
one sampling point that was above the 16° Celsius State Water Quality Standard for 2018 (Figure 6). In
order to determine if the sites meet water quality standards for temperature, data would need to be
collected more frequently to determine the highest 7‐DADMax. Although the 7‐DADMax was not
calculated for ambient monitoring locations, NCLD and LS‐1 had several months during the summer where
in‐situ temperature monitoring exceeded 16° Celsius. In‐Situ monitoring was conducted primarily in the
late‐morning to mid‐afternoon, and may not show the warmest temperatures for the day, which typically
occur later in the afternoon. If possible, future monitoring should take place in the late afternoon to find
the warmest temperatures.
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Figure 6. Monthly temperature data for TMDL sites with linear regression lines plotted. Statistically significant P‐Value is less than 0.05.
P‐Values for the Seasonal Mann‐Kendall Trend Test is as follows: JO‐1 (P‐Value = 0.97), LS‐1 (P‐Value = 1), NCLD‐1 (P‐Value = 0.04), PM‐1
(P‐Value = 0.43), SARU (P‐Value = 0.32). Red line and dots indicate exceeding water quality standard for temperature at 16 degrees
Celsius.

Bothell only partially monitored ambient locations that are not TMDL sites (HC‐1, HC‐2, NC‐1, and WC‐1)
during 2018. Due to staff turnover, Bothell only monitored TMDL sites each month for 2018. Figure 7
shows monthly ambient monitoring for temperature at Horse Creek (HC‐1 & HC‐2), North Creek (NC‐1),
and Waynita Creek (WC‐1). Using R, Bothell conducted trend analysis for all sites from 2010‐2018 to show
changes in temperature over time.
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Figure 7. Monthly temperature data at non‐TMDL sites with linear regression lines plotted. Statistically significant P‐Value is less than
0.05. P‐Values for the Seasonal Mann‐Kendall Trend Test is as follows: HC‐1 (P‐Value = 0.00013), HC‐2 (P‐Value = 0.0021), NC‐1 (P‐Value
= 0.68), WC‐1 (P‐Value = 3.9*10‐6 ). Red line and dots indicate exceeding water quality standard for temperature at 16 degrees Celsius.

Over the last eight years, three sites show a statistically significant trend of increasing temperatures, five
show no trend, and one site shows a decreasing trend. Table 1 shows the current 2018 status and trends
from 2010‐2018 for each monitoring location. Bothell used a Seasonal Mann‐Kendall Trend analysis test
because it is a monotonic and nonparametric trend test that takes into account seasonal variations in
data. Monotonic means it will detect a change in values over time in an upward or downward motion.
Nonparametric tests allow statistical analysis conducted on data that doesn’t show any particular
distribution of the data, such as normal distribution. Environmental data often times does not follow a
normal distribution. The Seasonal Mann‐Kendall test is especially useful for data that is heavily influenced
by seasonal variations (like temperature and dissolved oxygen).
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Site

Temperature Trend

Current Conditions

JO‐1

No Trend

Likely Meeting Standards

LS‐1

No‐Trend

Likely Not Meeting Standards

NCLD

Decreasing ↓

Likely Not Meeting Standards

PM‐1

No Trend

Likely Meeting Standards

SARU

No Trend

Likely Not Meeting Standards

HC‐1

Increasing ↑

No 2018 Data

HC‐2

Increasing ↑

No 2018 Data

NC‐1

No Trend

No 2018 Data

WC‐1

Increasing ↑

No 2018 Data

Table 1. Summary of status and trends at each monthly ambient monitoring location. Red box indicates a negative trend. Blue
box indicates a positive trend.

4.1.1.2 Continuous Temperature Monitoring with Data Loggers
Bothell installed Onset Hobo continuous temperature loggers at four locations in Bothell: North Creek,
Parr Creek, Horse Creek, and Waynita Creek. The temperature loggers collected temperature data every
15 minutes. Figure 8 shows the rolling 7‐Day Average Daily Maximum (7‐DADMax) Temperature at each
site compared to State Water Quality Standards. The temperature loggers were deployed from 2011‐2017
and were not used in 2018 due to staff turnover. Trend data over that time is still important to discuss.
Bothell used a Seasonal Mann‐Kendall trend test to detect monotonic trends in stream temperatures at
the four temperature logger locations from 2011‐2017. North Creek does not have a statistically
significant trend from 2011‐2016 (Figure 8). Parr Creek, Horse Creek, and Waynita Creek have statistically
significant (P < 0.05) increasing temperature trends at the site locations (Figure 8). This means over the
last seven years, Parr Creek, Horse Creek, and Waynita Creek increased in temperature at those site
locations. North Creek’s temperature has not increased at the site.
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Figure 8. Rolling 7 Day Average Daily Maximum Temperature at all sites using continuous temperature loggers. The red line denotes a
temperature of 16° Celsius. When temperatures are over the red line, the stream at that location is not meeting water quality standards.
Seasonal Mann‐Kendall P‐Value for sites is as follows: North Creek (P= 0.076), Parr Creek (P = 0.020), Horse Creek (P = 1.59*10‐6), Waynita
Creek (P = 6.6*10‐6).

Figure 9 shows the number of days at each of the four continuous monitoring locations that do not meet
Washington State Water Quality Standards for temperature. For North Creek, 29% of days do not meet
water quality standards during the sampling time frame. Parr Creek does not meet standards 31% of the
time. Horse Creek does not meet standards 19% of the time. Waynita Creek does not meet standards 17%
of the time.
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Figure 9. Cumulative distribution function (CFD) plots and categorical analysis bar plots for days above 16 degrees Celsius.
Figure shows NC and PA with ~30% days above 16°C and HC and WC ~ 20% above.
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Overall data from the four continuous temperature loggers show each site not meeting water quality
standards for temperature over the monitoring period of 2011‐2017. Trend analysis using the Seasonal
Mann‐Kendall test shows three of the four monitoring locations with statistically significant increasing
temperature trends. North Creek and Parr Creek have a greater percentage of days not meeting standards
(~30%) while Waynita Creek and Horse Creek have a lower percentage of days not meeting standards
(~20%).

Site

Temperature Trend

North Creek

No Trend

Parr Creek

Increasing↑

Horse Creek

Increasing↑

Waynita Creek

Increasing↑

Table 2. Summary of trends at each continuous monitoring location.

While it is important to understand that stream temperatures are increasing, there seems to be a
correlation with increasing ambient air temperatures. A local weather station also shows a statistically
significant trend using a Seasonal Mann‐Kendall Test (Figure 10). Rising air temperatures will continue to
be a challenge for stream water quality.

Figure 10. Ambient air temperatures in degrees Fahrenheit for Monroe, WA weather station. Blue line indicates trend.
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4.1.2 Dissolved Oxygen (DO)
The U.S. Environmental Protection Agency set recommended criteria for dissolved oxygen in freshwater
for the protection of cold‐water species (salmon). EPA’s recommendation is based on data showing
negative impairment on juvenile salmon from declining intragravel dissolved oxygen concentrations
(Ecology, 2009). In‐stream organisms use dissolved oxygen for respiration which can be lethal at low
levels. Dissolved oxygen declines in streams from increased stream temperatures and organic inputs such
as sewage waste or dissolved organic matter (DOM).
Bothell conducted monthly in‐situ monitoring for dissolved oxygen from 2010‐2018. Washington State
Water Quality Standards for dissolved oxygen is 9.5 mg/L for core summer salmonid habitat. The red line
on Figures 13 and 14 indicates when sampling events are not meeting Water Quality Standards. The
probability frequency outlined in the Water Quality Standards for dissolved oxygen is once every 10 years
on average. This means that dissolved oxygen measurements should not fall under the 9.5 mg/L criteria
more than once every 10 years on average.
Figure 11 shows dissolved oxygen at each site sampled from 2010‐2018. The dissolved oxygen values
show seasonal variation, with values lowest during the warmer months and highest during the colder
months.

Figure 11. Time series plot showing dissolved oxygen values over time at all sites sampled from 2010‐2017. Red line indicates Water
Quality Standard of 9.5 mg/L. Values below the red line fail to meet Washington Water Quality standards for dissolved oxygen.
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Dissolved oxygen is lowest during the warmest months because as temperatures increase, the solubility
of dissolved oxygen in water decreases (NOAA, 2004). Figure 12 shows this relationship along with yearly
sampling events that failed to meet water quality standards for both parameters. During the summer
months, all but one of the sites sampled failed to meet State Water Quality Standards (Figure 12). PM‐1
was the only site without a sample below 9.5 mg/L dissolved oxygen. For sites sampled, the highest DO
values are at PM‐1 and the lowest DO values at LS‐1 (Table 3).

Figure 12. Box‐scatter
plot showing summer
DO values at each site.
On the boxplot, Dots
show dissolved
Oxygen values. Below
the boxplot is a graph
showing the
relationship between
temperature and
dissolved oxygen at
sites in Bothell. Circles
show sampling events
that failed to meet
water quality
standards for both
dissolved oxygen and
temperature.
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Along with not meeting water quality standards, dissolved oxygen is also decreasing over time (Table 3.).
Using a Seasonal Mann‐Kendall Trend Test, statistically significant decreasing dissolved oxygen trends are
found at seven of the nine sites sampled. Only LS‐1 and NCLD‐1 did not exhibit a decreasing trend in
dissolved oxygen.
Stat

HC‐1

HC‐2

JO‐1

LS‐1

NC‐1

NCLD
‐1

PM‐1

SARU

WC‐1

Combined

N

24

24

24

24

21

10

25

23

18

193

Mean

9.26

9.14

9.003

7.962

9.004

9.748

10.92

9.389

9.646

9.316

SD

0.837

0.918

1.15

1.385

1.002

0.721

0.751

1.089

0.873

1.26

Median

9.39

9.25

9.165

8.165

8.92

9.84

10.83

9.42

9.615

9.38

Minimum

7.71

7.6

6.13

5.12

7.5

8.75

9.57

6.64

8.3

5.12

Maximum

10.9

11.17

11.05

10.61

10.91

10.67

12.46

11.68

11.05

12.46

Kruskal.p.value

NA

NA

NA

NA

NA

NA

NA

NA

NA

6.5*10‐12

NA's

0

0

3

3

0

2

2

5

0

15

N.Total

24

24

27

27

21

12

27

28

18

208

P‐Value

0.00
4

0.000
6

0.01
2

↓

↓

↓

Kendall Trend
Test

0.28
‐

0.008 0.003 0.007 0.007

↓

↑

↓

↓

8.7*10‐11

↓

Table 3. Summary statistics for all sites sampled for DO from 2010‐2018. Krusal‐Wallis Test (highlighted in yellow) shows a
statistically significant p‐value indicating the sites are different in DO values. Red fill in Min row indicates not meeting water
quality standards and blue fill indicates meeting standards. Red fill in the trend row indicates a statistically decreasing DO trend.

Overall, most sites are not currently meeting water quality standards for dissolved oxygen, while also
decreasing over time. With increasing temperatures expected in the future, dissolved oxygen will continue
to be an increasing challenge for protecting water quality resources for cold water fish.

4.1.3 Specific Conductivity
Conductivity in streams and lakes are essential nutrients used by aquatic life, but organisms are adapted
to certain ranges of conductivity based on their physiology and tolerance to salinity (U.S. EPA, 2011).
Conductivity is the ability of water to pass an electrical current and is impacted by additions of positively
charged and negatively charged ions such as calcium, magnesium, chlorides, or nitrates (Ca2+, Mg2+, Cl‐,
NO3‐). Conductivity is affected by temperature and is often displayed as specific conductivity, which is
conductivity calibrated to 25° C.
Washington State currently does not have water quality standards for specific conductivity, although
typical conductivity concentrations in streams in the US supporting fish range from 150‐500 uS/cm (EPA,
2012). Currently the EPA has a draft guidance document for state agencies and tribes to calculate potential
water quality standards for conductivity (Public Review Draft Field‐Based Methods for Developing Aquatic
Life Criteria for Specific Conductivity, EPA). While there is no current water quality standard for specific
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conductivity, it is important to monitor over time to track trends since urbanization can increase
conductivity in streams from multiple pollution sources and cause potential harm to sensitive species
(Griffith, 2014).
Bothell conducted monthly in‐situ monitoring for specific conductivity from 2010‐2018. Figure 13 shows
mean specific conductivity values at each site over the sampling period, compared to City average. It is
important to understand the baseline specific conductivity concentrations in streams to understand
potential impacts over time.

Figure 13. Specific conductivity at all sites. Site values compared to average of all sites.
Specific conductivity values for all streams.

Figure 14 shows specific conductivity plotted at each site from 2010‐2018 to assess for any changes that
may have occurred over that time frame. A Mann‐Kendall trend analysis test was used to detect any
trends over time. HC‐2 and SARU have decreasing specific conductivity trends and PM‐1 has an increasing
trend.
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Figure 14. Specific conductivity over time at each site sampled. Linear trend line to show potential changes over time. Grey
shading around line is the 95% confidence interval of the linear regression line.

Specific conductivity also shows seasonal variations. Figure 15 shows the differences between seasons in
specific conductivity. In general, autumn and summer had the highest specific conductivity values, while
winter and spring had the lowest values. This amount of flow within the stream channel is most likely
responsible for seasonal differences. Higher stream flows dilute charged ions and result in lower
conductivity values.
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Figure 15. Specific conductivity by season at each site sampled from 2010‐2018. Black line indicates median, box indicates
interquartile range (25‐75 percentile), whiskers indicate maximum and minimum values, and dots indicate possible outliers.

To prove a statistically relevant relationship between seasonal variations in specific conductivity, a
Kruskal‐Wallis Rank Sum Test was used. The test calculated statistical significance of population
distributions between seasons for specific conductivity. The results are summarized in Table 4 and show
statistically significant differences.
Summary Stats

Autumn

Spring

Summer

Winter

Combined

N

192

192

195

168

747

Mean

198.166

176.172

204.167

162.354

186.025

SD

40.073

38.463

36.791

33.783

40.897

Median

197.45

179.85

198.6

162.4

187.8

Min

93.5

54.7

72.9

3.5

3.5

Max

341.2

295.6

313.6

254

341.2

Kruskal.p.value.between

NA

NA

NA

NA

1*10‐31

NA's

3

19

13

5

40

N.Total

195

211

208

173

787

Table 4. Kruskal‐Wallis Rank Sum Test to show difference between seasonal specific conductivity. P<0.05, so it is statistically
significant.
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4.1.4 Turbidity
Turbidity is the amount of clarity lost in water due to suspended particles such as dirt and debris. Elevated
turbidity in streams found in urban areas is often from landscaping activities, construction, accumulation
of dirt and debris on road shoulders or other impervious areas, and any other earth moving actives. There
are strong correlations between turbidity and other pollutants such as metals and fecal coliform bacteria
(Mallin et al, 2009). Turbidity in streams cause direct effects on aquatic organisms resulting in decreased
growth rates, increased mortality, and depleted food availability (Henley et al, 2000).
Bothell conducted monthly in‐situ monitoring of turbidity from 2010‐2017. Figure 16 shows turbidity over
time at each site sampled. Bothell used a Mann‐Kendall trend test to determine if there were any positive
or negative trends over time in relation to turbidity. Two sites have decreasing turbidity trends over time:
HC‐1 and JO‐1. All other sites have no statistically significant trend.

Figure 16. Turbidity over time at each site sampled during 2010‐2017. Orange Line shows NTU values greater than four and red
line shows NTU over 70.
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Figure 17 shows turbidity values during dry and wet weather sampling from 2010‐2018. Turbidity is higher
during wet sampling periods. Bothell used the Wilcoxen Rank Sum Test to show a significant difference
between wet and dry sampling turbidity results (Table 5). Greater in‐stream flows scour stream banks
causing greater turbidity during wet weather. Inputs of sediment from stormwater also cause greater
turbidity in‐stream. Figure 16 shows this relationship at the sites sampled from 2010‐2018.

Figure 17. Boxplot of turbidity data at sites separated by wet and dry weather sampling. Medians are shown with black lines.
Data was collected form 2010‐2018. The orange line indicates a value of 4, which negatively impacts macroinvertebrates. The red
line indicates a value of 70, which impacts fish.

Research suggests that when turbidity levels exceed four Nepheleometric Turbidity Units (NTU)
macroinvertebrates (stream insects) are negatively impacted. Coho salmon will avoid waters with greater
than 70 NTU (Oregon Department of Environmental Quality, 2014). Of all the sites, only Waynita Creek
(WC‐1) has a mean value of turbidity NTU greater than four. All sites exceeded four NTU at some point
during sampling. Palm Creek and Waynita Creek also exceeded 70 NTU at least once during monitoring.
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Stat Type

Dry

Wet

Combined

N

313

396

709

Mean

2.199

3.645

3.007

SD

4.792

9.245

7.637

Median

1.45

1.94

1.66

Min

0.05

0.05

0.05

Max

78

142

142

Diff

NA

NA

0.41

Wilcoxon.p.value.between

NA

NA

0.0002

NA's

48

31

79

N.Total

361

427

788

Table 5. Summary statistics of wet vs. dry weather sampling for turbidity in streams. Wilcoxen Rank Sum test was used to
determine a significant difference between wet and dry weather turbidity sampling. Turbidity is higher during wet weather.

4.2 Pathogens
Pathogens in surface water, such as streams or lakes, can cause significant human health impacts
depending on the concentration and type of bacteria. Fecal coliform, a type of bacteria found in the
intestines of warm‐blooded animals, can be a sign of sewage waste, manure, or wildlife. To protect human
health, Washington State Department of Ecology sets fecal coliform standards at a geometric mean of 50
Colony Forming Units (CFU) per 100ml for extraordinary primary contact waters (Chapter 173‐201A,
WAC). In King County, swimming beaches are monitored for fecal coliform and closed if a geometric mean
of 200 CFU/100ml is exceeded or any single sample exceeds 1,000 CFU/100ml (King County, 2018).

4.2.1 TMDL Sites
Bothell collected monthly grab samples for fecal coliform at each of the TMDL sites from 2010‐2018 and
submitted results to Washington State Department of Ecology. Figure 18 shows a box‐dot plot of fecal
coliform on a log‐10 scale with Water Quality Standards and King County Beach Protocol standards
indicated with red and blue lines respectively. The black dots on Figure 17 show geometric means of fecal
coliform samples.
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147.6

119.5

111.7

91

16.46

Figure 18. Box‐Dot Plot showing fecal coliform concentrations from 2010‐2018. Black dots indicate geometric means of samples.
Fecal coliform shown on a log‐10 scale. The red line indicates Water Quality Standards. The blue line indicates King County swimming
standards.

In 2018, Bothell sampled all five TMDL sites monthly. When compared to state water quality standards,
only JO‐1 meets water quality standards. Table 6 shows the geometric means of fecal coliform samples
taken this year.
Geometric Mean Fecal Coliform (CFU) by Site for 2018
Site

JO‐1

LS‐1

NCLD‐1

PM‐1

SARU

Geometric
Mean (CFU)

18.99

302.8

136.3

232.4

250

Table 6. Summary of 2018 fecal coliform sampling with geometric means. Red indicated not meeting water quality
standards.
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The sites are statistically different from each other (Table 7, Kruskal‐Wallis Rank Sum Test) and show that
JO‐1 has the lowest concentration of fecal coliform while LS‐1 has the highest. Similar results were seen
in 2018 as well.

Type

JO‐1

LS‐1

NCLD‐1

PM‐1

SARU

Combined

N

100

100

43

100

101

444

Mean

59.3

506.1

201.163

232.98

276.723

262.245

SD

145.564

1302.913

244.094

563.071

513.145

737.136

Median

15

175

120

88

120

84.5

Min

1

2

26

4

10

1

Max

1200

11000

1200

5200

3600

11000

p.value.between

NA

NA

NA

NA

NA

0.00068

NA's

3

1

2

2

2

10

N.Total

103

101

45

102

103

454

Table 7. Summary statistics of TMDL sites for fecal coliform. Kruskal‐Wallis Rank Sum Test performed to see statistical
differences between sites (P<0.05), indicated with highlighter yellow.

Often times it is important to compare fecal coliform concentrations in dry and wet weather events to
understand what processes may be causing the greatest impact to streams. In dry weather, failing septic
systems, cross‐connected sewer lines, and animal/pet waste can be major contributors. In wet weather,
urban stormwater runoff with increased sediment loading can cause increases in fecal coliform bacteria
(Characklis et al, 2005).
Figure 19 shows fecal coliform concentrations during dry and wet weather sampling events across all the
sites and as a cumulative total. The graphs show, that while there are no statistically significant differences
between dry and wet weather sampling in Bothell (Wilcoxon Rank Sum Test, P‐Value = 0.87), wet weather
sampling has several outliers with higher values. These samples could have been taken during higher flow
storm events resulting in higher fecal coliform concentrations due to increased sediment loads and
microbial partitioning to total suspended sediments (TSS) (Characklis et al, 2005). Future fecal coliform
samples could be taken with TSS to see if there is a relationship.
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Figure 19. Box‐plot and scatter‐plot showing differences in fecal coliform concentrations during wet and dry periods. The
red line indicates state water quality standards for geometric means. Fecal coliform shown on a log‐10 scale on boxplot
due to outlier variability.
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Fecal coliform at TMDL sites were tested for trends over time to see if streams sampled are increasing or
decreasing. A Mann‐Kendall trend test was used and found no statistically significant trends. For a
pollutant as variable as fecal coliform, it may take many more years to detect trends over time.

4.2.2 Targeted Source Tracking and Illicit Discharge Detection and Elimination (IDDE)
In 2018 Bothell conducted continuing source monitoring for fecal coliform in Little Swamp Creek. Surface
water staff chose site GHMA because in 2017 elevated fecal coliform numbers were found by neighboring
property owners. Figure 20 shows sampling results from late 2017‐2018.

On

Figure 20. Fecal coliform sampling at GHMA in Little Swamp Creek as part of IDDE source tracing
investigation from 2017‐2018.

On Sept. 3, 2018, a local utility district discharged approximately 9,000 gallons of untreated wastewater
into the City’s municipal separate storm sewer system (MS4). The discharge went into a catch basin which
eventually led to a City detention pond. Bothell operation staff pumped the catch basins and jetted the
lines. They then plugged the pond, pumped to sewer to keep from overflowing, and surface water staff
monitored until fecal coliform numbers in the pond had reached a safe number to discharge. Figure 21
shows monitoring results from the pond.
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Figure 21. Fecal coliform results at City’s detention pond after an illicit discharge of wastewater. Scale in log10 scale due to
variance of sample results.

4.3 Stream Macroinvertebrates (B‐IBI)
Stream macroinvertebrates (stream bugs) can be seen by the naked eye and live in or near the streambed.
Monitoring for stream macroinvertebrates is important because they are a strong indicator of water
quality or substrate impairment due to variable abilities to survive certain stressors among different
species, such as pollution from stormwater.
Macroinvertebrates give good information for surface water managers because they:


Are found in all habitats within a stream (Arzina et al, 2006).



Are sensitive to pollution, and species richness/abundance can be used to infer about pollution
in streams.



Have a standardized scoring system across Puget Sound Lowland streams to determine
impairment (Puget Sound Stream Benthos, 2018).



Play an important role in the food web for fish, birds, and other wildlife.

Surface water staff collected macroinvertebrate samples in 2010, 2013, 2016, and 2018 at various
locations around Bothell as part of a bio‐assessment project. Figure 22 shows each location sampled for
each year. B‐IBI scores are ranked as follows: 0‐20 = Very Poor, 20‐40 = Poor, 40‐60 = Fair, 60‐80 = Good,
80‐100 = Excellent.
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B‐IBI scores that classify sites as very poor are: CQ‐1, HC‐1, HC‐2, and MD‐1. Sites classified as poor are:
WC‐1, PR‐1, and JC‐1. PM‐1 is the only site classified as fair. In general, most of the sites are either very
poor or poor B‐IBI scores, indicating stressors from pollution are present. Data was insufficient to calculate
trends for B‐IBI scores.

Figure 22. B‐IBI scores at each sampling site for 2010‐2018. The red line indicates very poor score, yellow indicates fair, and
green indicates excellent.

Much of the Puget Sound area is highly urbanized and low B‐IBI scores are common in the surrounding
area. Figure 23 shows B‐IBI scores from municipalities surrounding Bothell from 2010‐2018. Using the
Wilcoxon Rank Sum Test, Bothell B‐IBI Scores are statistically similar to Bellevue, Kirkland, and Seattle.
Bothell B‐IBI scores are statistically lower than Issaquah, Redmond, and the Reference site. The Reference
site is a Washington State Department of Ecology ambient monitoring location, and represents the “least
impaired” site within the Puget Sound Lowland area. Without inputs of pollution, B‐IBI scores would be
expected to match reference site conditions.
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Figure 23. Benthic Index of Biotic Integrity (B‐IBI) from several municipalities surrounding Bothell. Values below the red line indicate
very poor status, below the yellow line poor status, and above the green line are excellent status. Results were tabulated from the
Puget Sound Stream Benthos website. Results were downloaded from 2010‐2018 and only include the most recent visit per site so
that sites were weighted evenly.
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5.0 Summary
5.1 Status
Stream health status is determined by comparing water quality and biological data collected by the City
to state Water Quality Standards or research based benchmarks. Figure 24 shows the Water Quality Index
(WQI) for sites sampled in 2018. Water Quality Indexes, in general, contain less data than the raw data
that they summarize, and in many cases do not tell the whole story of the data. The WQI does give a
general overview of areas where water quality may be of concern in Bothell. Anything less than 80 (the
red line on Figure 18) means the parameter of interest is most likely not meeting water quality standards.
Across the sites sampled, water quality standards are not being met for temperature (except in Palm
Creek, PM‐1), dissolved oxygen (DO), and fecal coliform (FC). Of the sites sampled, turbidity and pH are of
least concern. Figure 25 shows a snapshot of the raw data from each site used in calculating the WQI. To
see results in greater detail, refer to results section.

Figure 24. Water Quality Index results for each of the five TMDL sites sampled in 2018. Washington
Department of Ecology created the WQI.
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Figure 25. Box‐plots of raw data for Water Quality Index components. Red lines indicates above Water
Quality Standards or of highest concern. For dissolved oxygen, anything less than the red line is not
meeting Water Quality Standards. Yellow line indicates lower concern.
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Along with water quality information, Bothell also collected biologic data for determining stream health
status. Stream macroinvertebrates (stream bugs) were collected at several sites from 2010‐2018. Figure
26 shows the results from sampling. Overall, macroinvertebrate health scores (B‐IBI) are either very poor
or poor, with one exception (Palm Creek, PM‐1). The Reference site is a Washington State Department of
Ecology ambient monitoring location, and represents the “least impaired” site within the Puget Sound
Lowland area. Without inputs of pollution, B‐IBI scores would be expected to match reference site
conditions. B‐IBI scores are significantly less than the reference site conditions.

Figure 26. Benthic Index of Biotic Integrity (B‐IBI) of Bothell sites on left and B‐IBI of Bothell compared to the Puget Sound
Lowland Reference site on the right. Values below red line are very poor macroinvertebrate status, below the yellow line are poor,
and above the green line are excellent.

Macroinvertebrate health gives the best overall indication of watershed impairment. This is because many
different stressors, such as various pollutants, greatly impact macroinvertebrate compositions. This allows
scientists to assess conditions of a stream based on B‐IBI scores which take into account a comprehensive
amount of water quality and land use variables, which often times can’t all be monitored effectively in a
monitoring program. Macroinvertebrates can be thought of as the “pulse of the river” (Prescott et al,
2018). This means that they react as changes in the watershed occur. Not only are macroinvertebrates
great indicators of potential environmental problems, but they also are a direct representation of goals
that the City would like to see in the future. Macroinvertebrate health gives insight on the chemical,
physical, and biological health of the watershed.

5.2 Trends
Trends are also important to discuss to assess how Bothell’s stream health is changing over time in respect
to water quality and biological health. During the monitoring period of 2010‐2018, temperature is
increasing and dissolved oxygen is decreasing citywide. Other parameters show site‐specific trends, but
not at the same scale as temperature and dissolved oxygen. Several stream health indicators, such as
macroinvertebrates and fecal coliform, most likely will need many more years to see a statistical trend.
Table 8 shows a summary of the trends seen at each site for specific parameters. Note that Bothell also
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used four continuous temperature loggers to assess trends for temperature. Table 8 shows that
temperature and dissolved oxygen are of greatest concern for streams in Bothell. It is also helpful to note
that temperature and dissolved oxygen are highly correlated due to the relationship with water
temperature and oxygen solubility. Yearly variation may also be responsible for trend detection over the
eight‐year period. Long term trends require many years to detect statistically significant trends and the
eight years of data collection may not be enough for accurate trend detection.

Parameters
Site

Temp

DO

Conductivity

pH

Turbidity

Stream
Insects

Fecal
Coliform

JO‐1

‐
‐
↓
‐
‐
↑
↑
↑
↑
↑

↓
‐
↑
↓
↓
↓
↓
↓
↓

‐
‐
‐
↑
↓
‐
↓
‐
‐

‐
‐
‐
‐
‐
‐
‐
‐
‐

↓
‐
‐
‐
‐
↓
‐
‐
‐

‐
‐
‐
‐
‐
‐
‐
‐
‐

‐
‐
‐
‐
‐
‐
‐
‐
‐

LS‐1
NCLD
PM‐1
SARU
HC‐1
HC‐2
NC‐1
WC‐1
Horse Creek
North Creek
Parr Creek
Waynita Creek

‐

↑
↑

Table 8. Trends in monitoring data from 2010‐2018. Red box indicates a negative trend and blue boxes indicate a positive trend.
A Seasonal Mann‐Kendall Trend Test was used in R for all parameters.

5.3 Conclusion and Recommendations
Overall, several of the sampling locations in Bothell streams are failing Water Quality Standards for
multiple parameters and are in poor biologic health. In‐stream temperature is showing an increasing trend
and dissolved oxygen is showing a decreasing trend from 2010‐2018. These are similar problems found
across the Puget Sound area.
While water quality and biologic health are in poor conditions throughout Bothell, there is still hope. There
were a few sample sites that improved over the last eight years of monitoring. Palm Creek (PM‐1)
improved in B‐IBI scores, Horse Creek (HC‐1) and Junco Creek (JC‐1) improved in turbidity, and while most
sites increased in temperature since 2010, North Creek didn’t increase at the locations where monitoring
was conducted. Although this wasn’t seen at the citywide scale, it does show that there were
improvements at monitoring locations around Bothell. These improvements could be from City
stormwater programs and restoration efforts.
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It is well documented that pollution in urban areas can be prevented with proper surface water and land
use management, stormwater treatment, and restoration. There will always be challenges with protecting
and restoring urban watersheds. As ambient air temperatures rise, in‐stream temperatures and dissolved
oxygen will continue to be a challenge. Stormwater runoff will also continue to be a challenge, as new
contaminates are found. Urban watersheds have taken many decades to become degraded and may take
just as long to restore or, at the very least, prevent further degradation. The City will continue to monitor
for stream health and use the data collected to inform local stakeholders so they can determine next steps
in protecting and restoring the chemical, physical, and biological integrity of the City’s surface waters. The
City will also use the data to inform future watershed prioritization plans, water quality improvement
projects, and restoration efforts.
To help aid local stakeholders in decision making, here are some recommendations based on data
collected:


In areas where temperature and dissolved oxygen is an issue, further protection of riparian
corridors is required to see improvements. Protection of riparian corridors include enforcing
critical area ordinances and protecting riparian buffers during development.



Preservation of riparian buffers in areas currently meeting water quality standards for
temperature and dissolved oxygen should be prioritized to maintain healthy stream sections
within the City.



Restoration efforts of temperature and dissolved oxygen should focus on areas with groundwater
inputs to increase cold water refuge areas.



City stormwater detention and treatment facilities should continue to be installed and maintained
to see decreases in stormwater pollutants such as sediment (turbidity).

The last eight years of monitoring has provided the City with valuable data to assess background
information on some of the local streams, along with preliminary trend analysis. There are still data and
information gaps present that future monitoring needs to address. To collect data and information where
gaps are present, the City of Bothell plans to implement new monitoring programs in 2019 which include:


Watershed health monitoring following the Washington State Department of Ecology WHM
protocols. This will give greater information for citywide water quality, physical habitat, and
biologic health. Monitoring locations are based on probabilistic (random) sampling design that
allows for statistical inferences for the whole city.



Effectiveness studies to evaluate how water quality improvement projects or restoration projects
are improving stream health at the local scale. Often times these projects aren’t seen at the
watershed scale and need to be studied at the local scale to show how programs and projects are
improving stream health.



Random stormwater sampling of outfalls and within the storm system to provide data on where
stormwater might be causing issues in receiving water bodies. This will also give us information
on where it might be beneficial to provide stormwater retrofits, treatment, or education.



Greater efforts looking at the impacts from the City stormwater system. This will give the City
greater detail on which problems need prioritized based on pollution found from rain events.
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Appendix A

Sampling Procedures
Data Management Procedures
Field Replicate and Lab Duplicate Analysis

2018
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Sampling Procedures
Overview
Fecal coliform bacteria is the preferred indicator of disease‐causing microorganisms in Washington State.
There are two standard methods for the detection of coliform bacteria – the Membrane Filter (MF)
technique and the Most Probable Number (MPN) index. The MF and MPN methods are frequently not
comparable. The United States Environmental Protection Agency (USEPA) currently recommends the MF
procedure because it is faster and more precise than the MPN technique (EPA, 2001). However, MPN is
better for use in chlorinated effluents, highly turbid waters, and salt or brackish waters. Ecology requires
all partners in this program to have samples analyzed by state‐accredited laboratories using the MF
technique SM9222D. The City of Bothell used TestAmerica Analytical for this purpose until June 2008,
and then switched to AmTest, Inc.

Planning
Bacteria samples will be collected in sterilized bottles obtained from AmTest, Inc preserved with EDTA.
Downstream samples are collected first. Samples will be taken downstream working upstream to
minimize the possibility of collecting fecal coliform from sediments that may have been disturbed during
the current sampling activities.

Field Procedures
Ambient water quality samples collected as part of this QAPP will generally use the “dipping method.”
The dipping method is intended to collect the most representative sample taken at a single point in time
(also called a grab sample). Staff will avoid collecting water from near the surface and collect samples
from the center of flow (thalweg) when possible. A notation will be made in the field notebook if surface
samples are taken.
Field measurements and comments are recorded on either a form prepared prior to sampling, ideally in
a notebook of water‐resistant paper, or loose‐leaf water resistant paper. All notes should be stored in a
safe location after a sampling run. At a minimum, staff should record project name, station location, date
and time of sample collection, and sample number. Other useful information may include staff gauge or
tape down measurements, estimates of discharge, field quality control information, field meter
measurements (if applicable), weather conditions, and comments about turbidity, color, and odor.
A word about safety: Safety is a primary concern whenever working in or near water bodies. Many times,
sampling locations are established close to roadway crossings to facilitate access in right‐of‐ways and to
reduce travel times to the actual sample site. In these cases, the need for life vests, reflective clothing,
orange marking cones, and flashing lights will be considered to protect staff from injury and to alert
passing drivers to their presence on the roadside.
Some basic common sense safety rules for monitoring include:



Pay attention to weather reports and do not sample during unsafe weather conditions.
Include locations of monitoring on calendar to let supervisors and team members know where
the monitoring crew member will be.
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Never monitor in swift or high water.
Watch for irate dogs, farm animals, wildlife (particularly snakes), and insects such as ticks,
hornets, and wasps. Know what to do if you get bitten or stung.
Do not walk on unstable stream banks. Disturbing these banks can accelerate erosion and might
prove dangerous if a bank collapses. Disturb streamside vegetation as little as possible
If at any time you feel uncomfortable about the condition of the stream or your surroundings,
stop monitoring and leave the site at once.

Here are the general procedures for taking a proper fecal coliform sample.

Sampling Procedure
1. A sterilized polypropylene sample container preserved with EDTA provided by the accredited
laboratory is used. The minimum sample size is 250 mL.
2. Gloved hands are used when handling equipment in direct contact with sample.
3. For sites that require entering the stream, care is taken to not stir up sediment. Sites are
approached from a downstream to upstream direction.
4. The sample bottle is uncapped. Care is taken not to contaminate the inside of the bottle or the
cap.
5. The bottle is inverted and plunged, mouth down, through the surface to a depth of 15 to 30 cm
(6 to 12 inches, mid‐depth of stream where feasible). Sample bottle cap is left partially on to
reduce chance of overfilling bottle and losing preservative. While under water, the mouth of the
bottle is rotated into the current. The sample bottle is brought back to the surface in an upright
position.
6. After recapping the bottle, the bottle is placed on ice upon reaching the vehicle.
7. Other notes:


Do not rinse the bottle.



Do not pour water into the fecal bottle from another container.

Field Quality Control
Field Replicates
Total variability (precision) for field sampling and laboratory analysis will be assessed by collecting field
replicates and performing lab duplicates. In some cases, field duplicates, field blanks, and field splits may
also be appropriate.
Field replicates are two samples collected from the same location at the same time. A second bottle is
plunged side‐by‐side with the regular sample. Field replicates will be collected at the rate of 10 percent,
with a minimum of one field replicate per sampling run. If using a pole to collect samples, it may not be
possible to collect the samples side‐by‐side. In this case, the field replicate is collected at the same time
as the regular sample. Staff is directed to make comments in the field notes if the samples were not
collected side‐by‐side.
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Replicate results that are “non‐detects” cannot be used to estimate precision. Similarly, the variability
found at low concentrations cannot be used to estimate the variability at higher concentrations, and vice
versa. Variability, or precision, is estimated as the coefficient of variation (CV)/relative standard deviation
(RSD) of results. Measurement Quality Objectives (MQOs) for precision is an average of 28% CV.
Field replicates are labeled in such a way as to give the impression that they are completely separate
samples before they are sent to the laboratory. The laboratory analysts are not made aware of the fact
that they are handling field replicates.

Sample Container
A sterile glass or polypropylene bottle will be used for all samples collected. (When working with
laboratories associated with wastewater treatment plants, it should be specified that the bottle must be
empty, with no sodium thiosulfate or other dechlorinating agents.) Although the type and size of bottle
will likely be determined by the laboratory’s preferences, WDOE routinely uses polypropylene 250 and
500 mL bottles with EDTA preservative for stream samples.
Select a bottle according to the following criteria:
o

Use the 500 mL bottle if sampling for enterococci in addition to fecal coliform.

o

Use bottles with EDTA added if high metal concentrations are suspected.

At WDOE, empty bottles have a holding time; three months for bottles without thiosulfate or EDTA, and
one month for bottles with thiosulfate or EDTA. Individual laboratories may have different
recommendations.

Field Processing
No field processing is required.

Sample Storage
All samples are placed in an ice chest with ice packs immediately upon return to the vehicle. The samples
are stored in the dark. For chain‐of‐custody procedures, the vehicle is locked whenever it is not in view of
sampling personnel.

Measurement Procedures
Field
Station Information
The City of Bothell has already determined the coordinate information for its proposed long‐term sites
and entered this information into Ecology’s EIM database. Ecology has indicated that it is not necessary
to determine coordinate information for short‐term monitoring locations associated with source tracking
activities.
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Office
Stream Discharge Data
Currently, stream gauging networks are provided by Snohomish County and King County. At present,
three stream gauges are functioning on Swamp Creek and North Creek. Snohomish County monitors at
site NCLD, which is located in lower North Creek just upstream of 228th Street SE in Bothell. In 2011, the
NCLD site was at 240th Street SE but was abandoned due to a bridge replacement project. It was relocated
upstream to 228th Street SE in late 2011. Mill Creek and Snohomish County jointly maintain and operate
a flow‐monitoring station on Penny Creek near its confluence with North Creek.

Lab
Fecal Coliform – Membrane Filtration Method
Laboratory analyses for fecal coliform bacteria were performed by two separate laboratories accredited
by Ecology. The analytical method used is described by Standard Methods for the Examination of Water
and Wastewater, No: 9222 D, 24‐hour Membrane Filter (MF) procedure. The detection limit and the
precision for this method are both 1 colony per 100 mL. Densities were reported as colony forming units
(CFU) per 100 mL.

Quality Control
Quality control procedures used during field sampling and laboratory analysis provided estimates of the
accuracy of the monitoring data. Field replicates were used to determine compliance with measurement
quality objectives. Total variation for field sampling and analytical variation were assessed by collecting
replicate samples and performing lab duplicates as discussed below.
Summary of Field and Laboratory Quality Control Procedures
Analysis

Field
Blanks

Fecal
Coliform
(MF)

N/A

Lab
Lab
Method
Replicates
Blank
1/run

1/10
samples

Matrix
Spikes

Field
Replicate
MQO
28% RSD

Lab
Reporting
Duplicate Limit
MQO
30% RPD 1 CFU

N/A

Field
Field Notes
The notes from each field run were tabulated and compared to chain‐of‐custody forms and laboratory
results for completeness and accuracy. Any problems and associated corrective actions were recorded.
Any unresolved problems were flagged and discussed in the data report.
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Laboratory
Fecal Coliform and E. Coli.
Routine laboratory quality control procedures will be followed. Laboratories should perform at least one
analytical duplicate per sampling run. Duplicate laboratory analysis refers to analyzing duplicate aliquots
from a single sample container. Each sample is carried through all steps of sample preparation and
analysis. The results for laboratory duplicates provide an estimate of analytical precision,
Field personnel may want to request that the analytical duplicate be performed on the same sample that
accompanies the field replicate, as this allows staff to estimate total and analytical variability from results
for the same sample.
If the samples selected for duplicate analyses do not contain measurable amounts of fecal coliform, the
results provide no information on precision. Similarly, if the laboratory selects samples from another study
with significantly different levels of fecal coliform or different matrices, the estimate of precision may not
be applicable to the samples.
The laboratory must report the results of their analytical duplicates.

Data Qualifiers
Each laboratory had its own list of data qualifiers. Test America Analytical and AM Test, Inc. supplied the
City of Bothell with a list of relevant data qualifiers and supporting documentation so that a cross‐
reference list could be developed. The laboratories were instructed to contact the City immediately if
values over 1000 cfu/100 mL were observed.

Data Management Procedures
Recording Field Measurements
Time, location, weather conditions, and other observations and environmental factors were recorded at
the time of sampling and maintained for public record purposes. Laboratory reports, worksheets, and
chain‐of‐custody records were filed together and stored in a binder and other organized forms.
Data qualifiers were explained in all reports as needed. Tables were used to track compliance with water
quality standards.

Data Verification and Validation
Verification
Data was verified by examining the data for errors, omissions, and compliance with quality control (QC)
acceptance criteria. Once measurement results were recorded, they were verified to ensure that:


Data are consistent, correct, and complete, with no errors or omissions.
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Results for QC samples accompany the sample results.



Established criteria for QC results were met.



Data qualifiers were properly assigned where necessary.



Data specified in Sampling Process Design were obtained.



Methods and protocols specified in the QAPP were followed.

Validation
Data validation followed verification. Validation involved evaluation of relative percent differences
between lab duplicates and relative standard deviation for field replicates.

Field Replicate and Lab Duplicate Analysis for 2018
2018

1‐22

2‐12

3‐12

4‐16

5‐21

6‐18

7‐30

8‐21

9‐24
2
385
385
385

10‐
30
2
220
220
220

11‐
30
2
120
120
120

12‐
20
2
21.5
21.5
21.5

N
Mean
Median
10%
Trimmed
Mean
Geometric
Mean
Skew
Kurtosis
Min
Max
Range
1st Quartile
3rd Quartile
Standard
Deviation
Geometric
Standard
Deviation
Interquartile
Range
Median
Absolute
Deviation
Coefficient
of Variation
(RSD) – Field
Replicates
Relative
Percent

2
4.5
4.5
4.5

2
30
30
30

2
115
115
115

2
1150
1150
1150

2
170
170
170

2
1450
1450
1450

2
245
245
245

2
205
205
205

3.742

28.28

114.9

1140

162.5

1449

244.9

NA
NA
2
7
5
3.25
5.75
3.536

NA
NA
20
40
20
25
35
14.14

NA
NA
110
120
10
112.5
117.5
7.071

NA
NA
1000
1300
300
1075
1225
212.1

NA
NA
120
220
100
145
195
70.71

NA
NA
1400
1500
100
1425
1475
70.71

2.42

1.63

1.06

1.20

1.53

2.5

10

5

150

3.706

14.83

7.413

0.785

0.471

0.024

0.11

203.5

385

219.1

120

21.21

NA
NA
240
250
10
242.5
247.5
7.071

NA
NA
180
230
50
192.5
217.5
35.36

NA
NA
380
390
10
382.5
387.5
7.071

NA
NA
200
240
40
210
230
28.28

NA
NA
120
120
0
120
120
0

NA
NA
18
25
7
19.75
23.25
4.95

1.05

1.02

1.18

1.01

1.13

1

1.26

50

50

5

25

5

20

0

3.5

222.4

74.13

74.13

7.413

37.06

7.413

29.65

0

5.189

0.061

0.18

0.41

0.048

0.028

0.17

0.01

0.12

0

0.23

0.212

0.087

0.17

0.12

0.19

0.24

0.38

0.087

0.18

0.58

0.28

0.204
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Difference
(RPD) Lab
Duplicates

# of Samples Collected= 60
# of Field Replicates Collected = 12
Field replicates = 20% for sampling period.
Field Replicates: RSD = 21.2%, which passes MOQ of <28%.
Lab Duplicates: RPD = 20.4% which passes MOQ of <30%.
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Bothell City Council
AGENDA BILL
Meeting Date: May 14, 2019

Action

No Action

AB #: 19-084

Subject: Canyon Park Subarea Plan Update
Budget Impact/Source of Funds: In addition to staff time, a $150,000 grant through Cascadia
College from a Washington Legislative Proviso and $90,000 in City of Bothell General Funds is
being used for consultant services.
Staff Presenter/Department:

Bruce Blackburn, Community Development

Policy Consideration and Connection to Council Goals:
An update of the Canyon Park Regional Growth Center and Subarea Plan has been a Council
Goal because the Canyon Park Regional Growth Center (RGC) is a vital economic engine for
the city, region, and state. The RGC hosts dozens of critical life science companies, high
technology firms, and other businesses, all of which are responsible for significant employment
and economic activity. The Council has set a goal of retaining this economic engine and the
Regional Growth Center designation within Canyon Park.
In 2017 and 2018, the City convened a group of key stakeholders and solicited input from the
general public at open houses to craft the following new ‘Vision’ for Canyon Park:
•

An Economic Driver. Canyon Park serves as a regional business hub for the life
sciences and biomedical industries. It is a designated urban center and is a place of
innovation and growth.

•

A Multifaceted Neighborhood. Canyon Park is a dynamic neighborhood with a diverse
mix of housing, office, retail, and public space. It serves both Bothell residents and
employees commuting from throughout the region.

•

Connected to the Natural Environment. Canyon Park is defined by its unique access to
the natural environment and blend of urban wetlands, creeks, and interconnected trails.

•

A Transportation Hub. Canyon Park is a transportation hub with infrastructure serving
employees and residents commuting to and from the neighborhood as well as commuters
traveling to other areas.

A graphic conceptually illustrating the vision statements is on the following page.
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Mixed Use
Opportunity Zone

208 ST SE/524

Phase II investigation
areas

Business Park
Zone

Mixed Use
Opportunity
Zone

Business Park Zone

Mixed Use Opportunity Zone

228 ST SE

Mixed Use
Opportunity Zone

228 ST SE

The second phase of the update, authorized by City Council, is well underway and includes
planning, design, transportation modeling, and environmental analysis. The City contracted with
the consulting team of Makers, Berk, Fehr & Peers, Perteet, and Watershed to perform much of
the work in this phase.
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Background:
Canyon Park contains one of 29 RGCs designated by the Puget Sound Regional Council
(PSRC). RGC’s are intended to accommodate significant population and employment growth.
The Canyon Park RGC also helps the City compete for transportation improvement funds
awarded through PSRC. Canyon Park accommodates a robust 33 percent of the City’s
employment capacity and currently hosts approximately 11,000 employees. There are about
1,400 current residents in the Canyon Park RGC with the residential capacity about 5 percent of
the total City population capacity.
PSRC adopted new RGC criteria in 2018 that call for a minimum of 18 existing activity units
(AUs) and a planned capacity of 45 AUs per acre. AUs are defined as the number of people that
reside and/or are employed within the designated RGC. Recent analysis indicates that Canyon
Park’s existing AUs per acre range is 17.2 to 18.7 and its planned AUs per acre range is 28.4 to
31.0. The range reflects AUs measured on a gross area (includes all land) versus on a net area
(excludes undevelopable land).
Employment Center
Canyon Park is a significant economic engine and hosts life science and other businesses that
in turn employ thousands of people. The following graphic and table describe the types and
sizes of businesses currently located in the Park.
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Type of Activity (RGC)
Manufacturing
Accommodation and Food Services
Professional, Scientific and Technical
Services
Health Care and Social Assistance
Retail Trade
Wholesale Trade
Real Estate and Rental and Leasing
Other Services (except Public Administration)
Finance and Insurance
Construction
Public Administration
Educational Services
Admin/Support and Waste Remediation
Services
Information

Number of
Businesses

Total
employees

Average
Facility Size

40
56
68

4,714
891
797

37,548
4,733
4,449

39
32
23
25
40
27
18
3
9
25

726
505
277
241
214
173
166
144
139
121

6,763
11,113
7,234
5,404
3,075
3,755
3,742
15,284
8,797
2,681

9

67

3,560
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Transportation and Warehousing
Arts, Entertainment, and Recreation
Mining, Quarrying, and Oil and Gas Extraction
Agriculture, Forestry, Fishing, and Hunting
Totals

4
4
1
2
425

62
51
5
4
9,297

10,723
8,576
2,500
2,306
N/A

Real Estate Conditions
An inventory of types of existing building square footage by real estate type has also been
completed.
Real Estate Type
Flex

Total Building Square
Footage
2,326,369

% of Total
43%

Office

1,632,064

30%

Retail

742,103

14%

Industrial

421,594

8%
6%

Other
Total

338,598
5,460,728

Phase 2 work tasks underway include:
• Existing Conditions Report – available on the Canyon Park Web Page
http://www.bothellwa.gov/1176/Canyon-Park-Visioning
• Analyzing SEPA impacts through a planned action environmental impact statement (EIS)
process similar to the Downtown Subarea
• Analyzing real estate market conditions
• Outreach to property owners, business owners, employees, residents, affected agencies,
and the general public by:
o Meetings with Canyon Park Business Park Owners Association including presentation
at annual members meeting
o Emails to stakeholders, businesses, owners, residents
o Facebook page – inviting participation for an on-line survey, open house etc.
o On-line survey – 333 responses at the close of the survey April 29
o Open House – held Thursday, April 25, 4:00 to 6:30 p.m. at the Canyon Hills
Community Church
• Working with the Canyon Park Business Park Owners Association on the potential
transfer of the private streets within the Business Park to the City
• Working with business owners to understand their concerns and issues (coordinated with
the City’s Economic Development Manager, Jeanie Ashe)
Phase 3 work tasks (anticipated):
Thanks to efforts by the City Council and Bothell’s legislative delegation, the Washington State
Legislature approved $400,000 in the state operating budget for completion of the Canyon Park
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Subarea Plan Update. A more detailed scope of work is being developed with the following
major tasks anticipated as part of the final phase of the project:
• Ongoing community outreach and engagement
• Additional market analysis of potential for proposed land uses
• Further analysis of a preferred alternative and preparation of a Final Planned Action EIS
• Preparation of a final plan, including updated policies and an implementation program
with proposed capital improvements
• Development of urban design concepts and guidelines
• Formulation of new development regulations and design standards
Previous City Actions:
• April 2015: Council adopts the 2015 Periodic Comprehensive Plan update including a
commitment to undertake a more thorough study of Canyon Park
• March 2017: Council initiates the Canyon Park Vision Phase seeking input from Canyon
Park stakeholders, owners, businesses, and the public to identify a vision
• September 2018: Canyon Park Vision Report released
• December 2018: Council authorizes start of the next phase of the Canyon Park Update
Discussion:
Study Area
The phase 2 study area, depicted on the following map, includes the entire Canyon Park
subarea identified in the City’s Comprehensive Plan, which encompasses the RGC, and a small
portion of the Thrasher’s Corner area north of the City limits. The addition of the portion of
Thrasher’s Corner allows for analysis of that area for development potential (e.g., residential,
mixed use) and possible future inclusion in the RGC. The area is within Bothell’s annexation
area.
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Outreach – results of on-line Survey
An on-line survey was distributed to stakeholders, property and business owners, life science
business organizations, and the public via a number of methods including emails, social media,
flyers, and announcements at meetings. The survey was a success with 333 responses
received by the close of the survey on April 29.
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Highlights of responses and comments received to date are:
• What the person does in the Canyon Park area
o 59% live in Canyon Park area
o 20% work in Canyon Park area
o 84% shop in Canyon Park area
o 30% own property in Canyon Park area
• Is the Canyon Park Vision (2018) still viable?
o 44% - Yes
o 20% - No
o 36% - Unsure
• If no, why?
o Traffic has gotten worse (57%)
o Area is already overcrowded (28%)
• Top Concerns
o 82% - traffic congestion on arterials
o 47% - traffic congestion on side streets
o 19% - lack of safe and comfortable places to walk
o 15% - lack of parks or neighborhood focal point
o 15% - lack of affordable housing
o 14% - lack of parks or a neighborhood focal point
• Other concerns
o Lack of retail options and loss of small area businesses
o Limited transit options
• Assets to preserve
o 81% - Wetlands, creeks and natural areas
o 51% - Trails
o 42% - Employment opportunities
o 42% - Small businesses at Thrasher’s Corner and Canyon Park Place
• Investment Priorities
o 61% - Relieve traffic congestion
o 29% - New public park
o 29% - Complete pedestrian network
o 23% - Improve Transit
o 19% - Add more restaurants and amenities
Where respondents live and work was mapped by zip code on the following page. A darker
color indicates more respondents.
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Where survey respondents live

Where survey respondents work

Next Steps
• Develop land use alternatives (spring 2019)
• Identify minimum site and building densities and intensities to retain RGC status and
meet growth targets (spring 2019)
• Conduct additional stakeholder outreach (ongoing)
• Model transportation impacts associated with land use alternatives (summer/fall 2019)
• Hold additional briefings before the Planning Commission and City Council (summer/fall
2019)
• Issue a draft Planned Action EIS (fall 2019)
• Prepare a draft Canyon Park Subarea Plan Update, including scope for phase 3 tasks
(end of 2019)
Category:
Study Session/Update/Discussion
• Staff Presentation
• Council Discussion

May 14, 2019 Agenda Packet Page 133 of 140

Agenda Bill # 19-084
Page 10

Attachments:
1. Open House Boards and Displays
Recommended Action:
No action is requested this evening; this is a Council briefing.

City Manager Approval:

Date: 05/06/2019
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Att-1

CANYON PARK SUBAREA PLAN

PROJECT INTRODUCTION
What will this plan do?

The updated Canyon Park Subarea Plan will
provide a framework to achieve a new vision
for Canyon Park. It will likely encourage
a more walkable, accessible, livable,
amenity-rich, and competitive job center
than previous plans have accomplished.
Phase 1, completed in 2018, included the
development of the Canyon Park Vision,
a community vision for the center. Phase
2, the development of the Canyon Park
Subarea Plan to be crafted in 2019, will
refine and lay out policies and strategies to
implement the Vision.

The plan will also satisfy regional growth
goals identified in the Puget Sound Regional
Council’s (PSRC’s) 2018 Regional Centers
Framework Update and VISION 2040 plan
(or VISION 2050 depending on timing).
Regional Growth Centers (RGCs) are
urban areas throughout the Puget Sound
designated to play a regional role in job
and housing growth. They are supported
by infrastructure and transportation
investments.

Phase 1 Vision

The Bothell community envisions that Canyon Park should be:
Connected to the Natural
An Economic Driver
Canyon Park serves as a regional business
Environment

Bothell undertook the Canyon Park
Vision in 2018 following the City Council’s
commitment to update the Canyon Park
Subarea Plan to comply with the new
PSRC RGC criteria. To develop the Vision,
Bothell engaged key stakeholders, analyzed
baseline economic and infrastructure
conditions, and assessed the center’s
development potential.

hub for the life sciences and biomedical
industries. It is a designated urban center
and is a place of innovation and growth.

Canyon Park is defined by its unique
access to the natural environment and
blend of urban wetlands, creeks, and
interconnected trails.

A Multifaceted Neighborhood

Canyon Park Subarea Plan
Schedule (12/06/2018, rev 4/1/19)

A Transportation Hub

Canyon Park is a dynamic neighborhood
with a diverse mix of housing, office, retail
and public space. It serves both Bothell
residents and employees coming from
throughout the region.

Canyon Park is a transportation hub
with infrastructure serving employees
and residents commuting to and from
the neighborhood as well as commuters
traveling to other areas.

Phase 2 Planning Process
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TRANSPORTATION
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Opportunities exist to better connect pedestrians to and across North Creek.
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LAND USE
Local Industries, 2017

Map courtesy of Community Attributes Inc.; produced for Canyon Park Vision
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The Canyon Park Business Center, straddling North Creek, houses many smaller businesses.

Providence Apartment complex near SR 527 and 214th St SE
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WHAT’S IMPORTANT TO YOU?
DRAFT VISION

The Phase 1 Canyon Park Vision reports that the Bothell
community envisions that Canyon Park should be:
An Economic Driver
Connected to the Natural
Canyon Park serves as a regional business hub
Environment
for the life sciences and biomedical industries.
It is a designated urban center and is a place of
innovation and growth.

Canyon Park is defined by its unique access to
the natural environment and blend of urban
wetlands, creeks, and interconnected trails.

A Multifaceted Neighborhood

A Transportation Hub

Canyon Park is a dynamic neighborhood with a
diverse mix of housing, office, retail and public
space. It serves both Bothell residents and
employees coming from throughout the region.

DRAFT OBJECTIVES

The following objectives were
developed during the Phase 1
Vision process and slightly
updated based on preliminary
Phase 2 staff discussions.

Comments

Would you update/edit
the vision? If so, please
specify how:

Canyon Park is a transportation hub with
infrastructure serving employees and residents
commuting to and from the neighborhood as
well as commuters traveling to other areas.

What do you think?

Please mark a check (✓) by objectives you agree
with, and an X by those you don’t. Write in any edits,
comments, and additional objectives we missed.

1. TRANSIT SERVICE AND MULTI-MODAL ACCESS
Objective 1.1: Improve transit access for employees commuting to

Agree (✓) or
disagree (X)?

the area, overall freeway/highway access, and multimodal infrastructure to improve circulation within and
around Canyon Park
Objective 1.2: Maintain or relieve, as possible, congestion levels
throughout Canyon Park

2. JOB CENTER
Objective 2.1: Ensure that Canyon Park continues to grow as the
regional hub for the biomedical, life sciences and
related industries
Objective 2.2: Accommodate the growth of existing and new
businesses in Canyon Park and continue to meet the
needs of both small and large businesses
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DRAFT OBJECTIVES (continued)
3. HOUSING FOR THE WORKFORCE
Objective 3.1: Promote development of a diverse range of market

Agree (✓) or
disagree (X)?

rate and affordable housing in Canyon Park and ensure
that it meets the needs of the local workforce

4. PARKS AND PUBLIC SPACE
Objective 4.1: Implement new public park space with recreational
uses and with investments in signature public spaces
Objective 4.2: Improve access to and crossings of North Creek to
make it a unifying element of Canyon Park

5. AMENITIES AND SERVICES
Objective 5.1: Increase the number of retail and service amenities
that serve Canyon Park and the surrounding area

6. NATURAL ENVIRONMENT
Objective 6.1: Maintain the high quality wetland and creek system

What did we miss?
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