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1. Introduction
The City of Everett (City) is authorized to discharge stormwater runoff to surface waters of the State by
the Washington Department of Ecology (Ecology) under the Western Washington Phase II Municipal
Stormwater Permit (Permit). The current Permit is effective August 1, 2019 through July 31, 2024.
Stormwater Management Action Planning (SMAP) is a new requirement of the current Permit. Ecology
uses SMAP as both a verb for the planning process and as a noun for the resulting plan. The SMAP
requirements are established in Permit section S5.C.1.d and described in more detail in the Stormwater
Management Action Planning Guidance for Phase I and Western Washington Phase II Municipal
Stormwater Permits, published by the Washington Department of Ecology in 2019 (2019 SMAP
Guidance). SMAP is focused on addressing effects of cumulative development on a watershed both
under existing and future conditions. A successful SMAP strategically identifies approaches to alleviate
existing stormwater problems and to protect and improve receiving water conditions while meeting future
population and density targets.
The SMAP process consists of three major phases:
Phase 1 – Receiving Water Assessment (Section S5.C.1.d.i)
Phase 2 – Receiving Water Prioritization (Section S5.C.1.d.ii)
Phase 3 – Stormwater Management Action Planning (Section S5.C.1.d.iii)
This memorandum describes how the requirements of Phase 1, Receiving Water Assessment, are
fulfilled. Phase 1 includes a watershed inventory table, a stormwater management influence (SMI)
assessment for each basin, and a list of candidate basins to be considered in Phase 2, Receiving Water
Prioritization.
In advance of the SMAP requirement, the City of Everett’s 2017 Surface Water Comprehensive Plan
(SWCP) described the existing conditions of its receiving waters. The main gap between the 2017
analysis of receiving waters and the current SMAP requirement is a determination of the City’s relative
SMI on each receiving water. Therefore, the 2017 SWCP has been used as the basis of the Receiving
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Water Assessment with the following updates: addition of information in each basin plan to aid in the
assessment of the SMI and development of a methodology to determine relative SMI among basins.
Additional factors that help compare condition between basins, such as an environmental health
disparities index and Puget Sound Watershed Characterization (PSWC) management strategies were
also added to each basin plan. These additions will be published with the 2022 update to the SWCP.
This technical memorandum is organized in the following sections
1. Introduction
2. Receiving Water Inventory
2.1 Inventory Methodology
3. Assess Stormwater Management Influence (SMI)
3.1 SMI Methodology
3.2 SMI Scores Summary
4. Relative Conditions Assessment
4.1 Basin Management Strategy
4.2 Environmental Health Disparities – Overburdened Communities
4.3 Relative Conditions Assessment Summary
4.4 Final List of Basins for Receiving Water Prioritization
5. References

2. Receiving Water Inventory
2.1.

Inventory Methodology

The first step in the receiving water assessment is to delineate basins and identify receiving waters
(Ecology, 2019). For the 2017 SWCP, 20 separate stormwater basins and one combined sewer basin
were delineated. Basin plans were written for the 20 stormwater basins, with each basin located within
one of three large watersheds: Lake Washington, Port Gardner Bay or Snohomish River. Since then, two
new separate stormwater basins were delineated (based on system function) from the former legal
description that had been adopted in City code for the original combined sewer area. In 2020 the City
eliminated reference to the legal description of the combined sewer and the official delineation is now
based on the above delineation. A basin chapter was added for Lake Chaplain which is within
incorporated City of Everett located east of the City of Monroe outside of the Urban Growth Area. Since
this area is managed for the regional water supply, and also covered under comprehensive drinking water
planning efforts, the Lake Chaplain basin was not included in the Receiving Water Assessment process
for stormwater management influence. Additionally, minor modifications were made to some of the
previous basin boundaries. Note that several basins extend outside the City limits. There are now 23
separate stormwater basins as further defined in the 2022 update of the 2017 SWCP, and 22 basins were
considered for the receiving water assessment.
The 22 basins were considered in the receiving water assessment and are inventoried in Table 1 in
accordance with the Permit.
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2.1.1. Definitions and Acronyms
Several terms are defined below to help the reader understand how they are used in this document and
the 2022 SWCP. Acronyms used in this memorandum are listed.
Watershed: Area where all precipitation ultimately drains to one of the three large receiving waters in
Everett’s vicinity: Lake Washington, Port Gardner Bay, and Snohomish River. A watershed is not limited
by jurisdictional boundaries.
Total drainage basin: Generally, a portion of a watershed comprised of the area draining into one
receiving water leading to a common outlet to a larger receiving water. Boundaries are based on
topography and modified when the stormwater system changes the direction of drainage. A total drainage
basin is not limited by jurisdictional boundaries. For the purposes of this plan, some total drainage basins
encompass more than one very small surface water.
Drainage basin: Area of a total drainage basin falling with Everett city limits. Note: in many cases, the
drainage basin and the total drainage basin are the same. “Basin” is generally used as a synonym for
drainage basin in this document and the 2022 SWCP.
Receiving water: Naturally and/or reconstructed naturally occurring surface water bodies, such as
creeks, streams, rivers, lakes, wetlands, estuaries, and marine waters, or groundwater, to which a
stormwater system discharges. Discharges are typically through a stormwater outfall.
AU

Assessment Unit

PSWC

Puget Sound Watershed Characterization

SMAP

Stormwater Management Action Planning, also Stormwater Management Action Plan

SMI

Stormwater Management Influence

SWCP

Surface Water Comprehensive Plan

2.1.2. Delineated Basins and Receiving Waters
Overall, 22 drainage basins were considered in this receiving water assessment. The total drainage
basins range in size between 0.1 square miles and 23.9 square miles. Drainage basin areas range
between 0.1 and 2 square miles, with the City controlling between 7% and 100% of the total areas.
Table 1.

Watershed
Plan

SWCP Vol 2
Lake
Washington
watershed
Plan

Watershed Inventory Table

Basin Name

Receiving Water

Swamp Creek Basin

North Creek Main
Stem
Swamp Creek

Penny Creek Basin

Penny Creek

North Creek Basin
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Total
Drainage
Basin
Area
(square
miles)

Drainage
Basin
Area in
City
(square
miles)

% of
Total
Drainage
Basin
Area
within
City

% of Total
City Area
within
Drainage
Basin

17.6

1.7

10%

7%

23.9

1.6

7%

7%

6.6

1.6

24%

7%
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Watershed
Plan

SWCP Vol 3
Port
Gardner Bay
Watershed
Plan

Drainage
Basin
Area in
City
(square
miles)

% of
Total
Drainage
Basin
Area
within
City

% of Total
City Area
within
Drainage
Basin

2

2

100%

8%

1.5

1.5

100%

6%

Glenhaven Creek

0.2

0.2

100%

1%

Glenwood Creek

0.6

0.6

100%

3%

Phillips Creek
Merrill & Ring
Creek

0.1

0.1

100%

0%

1.2

1.2

100%

5%

Narbeck Creek

0.8

0.8

100%

3%

Powder Mill
Gulch

2

2

100%

8%

Edgewater Creek

0.3

0.3

100%

1%

Japanese Gulch

1.5

0.7

47%

3%

Basin Name

Receiving Water

Pigeon Creek No. 1
Basin
Pigeon Creek No. 2
Basin
Glenhaven Creek
Basin
Glenwood Creek
Basin
Phillips Creek Basin
Merrill & Ring Creek
Basin
Narbeck Creek
Basin
Powder Mill Gulch
Basin
Edgewater Creek
Basin
Japanese Gulch
Basin
Bay Bluffs Basin

Pigeon Creek No.
1
Pigeon Creek No.
2

Port Gardner Bay

0.3

0.3

100%

1%

Waterfront Basin

Forgotten Creek
Bigelow Creek,
Ravenna Creek,
Subbasin 13, 16,
and 23 Creeks
Wood Creek

1.03

1.03

100%

4%

1.6

1.6

100%

7%

1.65

1.3

79%

5%

3

1.71

57%

7%

1.5

1.4

93%

6%

3.5

0.3

8%

1%

0.7

0.7

100%

3%

1.12

1.12

100%

5%

Lowell Basin

SWCP Vol 4
Snohomish
River
Watershed
Plan

Total
Drainage
Basin
Area
(square
miles)

Wood Creek Basin
Smith Island Basin
Marshland Basin
Marshland
Tributaries Basin
Riverfront Basin
Riverside Basin

Snohomish River
Wood Creek and
Snohomish River
Unnamed Stream
N1-N12
Bigelow Creek,
Snohomish River
Snohomish River

23.72

100%

1. Excludes the June 2021 West Smith Island annexation. The total Smith Island area in Everett city limits, including the June
2021 West Smith Island annexation, is 2.2 square miles as of March 2022.
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2.1.3.

Receiving Water Assessment

The intent of the receiving water assessment is to use existing data to assess the levels of flow and water
quality degradation in the receiving water and analyze whether the degradation can be addressed by
stormwater retrofits, land management and development policies, and targeted stormwater management
actions as discussed in the Permit. The main indicators of degradation include land cover and land use
changes due to urbanization. As human development has increased over the past century, lands have
been converted from forested to impervious surfaces and lawn. This alteration has impacted the ability of
precipitation to infiltrate into the ground, which can lead to larger volumes of runoff at higher rates into
receiving waters. Similarly land use changes occur constantly and at many scales, and can affect water
quality and watershed function. Specifically, in this study, presence of urban land uses such as
commercial, industrial, and high-density residential land uses is assessed, as these types of land uses
often have large or heavily-used parking lots that are known to generate pollutants carried by stormwater
such as total suspended solids, metals, and polycyclic hydrocarbons.
The receiving water assessment methodology is based on Step 2 of the Receiving Water Conditions
Assessment section of the 2019 SMAP Guidance. The methodology is described below, and the
assessment results may be found in the 22 basin plans of the 2022 SWCP. Each basin plan describes
hydrology, water quality and habitat under existing conditions.
Table 2 below shows the types and sources of information that were used for the receiving water
assessment, as well as the section name within the 2022 SWCP where the information may be found for
each basin.
Table 2.
#

Information Used for Receiving Water Assessment

Type of
Information

Source of
Information

Designated uses

Ecology’s Water
Quality
Assessment

Water quality
conditions

(Washington
Administrative
Code 173-201A)

3

Impairments

Ecology’s 303(d)
list

4

Extent to which
water quality
conditions are
being met

1

2

City’s baseflow
monitoring data

Source
Last
Updated

2016

2020

2016

2012 - 2020
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Description of Analysis

Designated uses for the
receiving water
State water quality standards
that set threshold on
allowable pollutant
concentrations in order to
support the designated uses
Any impairments associated
with the receiving waters
were noted. If there were
impairments, a brief
description of likely sources
of pollutant was provided in
the basin plan.
Deviations of water quality
sampling data from state
water quality standards,
where available1

Section Name in
Basin Plan
Waterbody and
Watershed
Conditions
Designated Uses
and Criteria
Water Quality
Assessment for
Washington State

Water Quality
Assessment for
Washington State,
Pollutant Sources

Waterbody
Monitoring Data—
Water Quality Data
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#

Type of
Information

Source of
Information
City’s GIS data
for land cover
(2011) and flow
control facilities
(2021)

5

6

7

Landscape scale
data to analyze
stream health
based on changes
to land cover and
land use

Development
pressures

Stormwater
Infrastructure

Source
Last
Updated

2011/2021

Ecology’s Puget
Sound Watershed
Characterization
– Water Flow

2016

City’s GIS data
for Zoning and
water quality
treatment facilities

2021

City’s GIS data
for Average Daily
Traffic on
roadways

2021

Ecology’s Puget
Sound Watershed
Characterization
– Water Quality

2016

City feedback,
growth plans and
transportation
capital
improvement
projects

2021

City’s GIS Data

2021

Description of Analysis
Fraction of drainage basin
covered with impervious
area unmitigated by flow
control 2
Importance and level of
degradation of flow
processes such as delivery,
surface storage, recharge,
and discharge in the basin
Fraction of drainage basin
covered with pollution
generating land uses
unmitigated by water quality
facilities. Zoning data was
used as a proxy for land
use3. Zones that are
considered as pollution
generating for this study are
summarized in Table 4.
Presence of high use
roadways, correlated with
high pollutant
concentrations,
Export potential and level of
degradation of export
potential for sediment,
phosphorus, nitrogen,
metals, and pathogens
Qualitative description and
visual review of extent of
drainage basin that will be
affected by development
pressures was used to
determine a high, medium,
or low development pressure
for each basin
Counts and locations of
outfalls, stormwater
treatment and flow control
facilities, pipes, catch basins,
culverts, and length of pipes

Section Name in
Basin Plan
Impervious Surface
Mitigation/Flow
Control Service Size
Puget Sound
Watershed
Characterization –
Water Flow

Land Use and
Development
Pressures

Pollutant Sources

Puget Sound
Watershed
Characterization –
Water Quality

Land Use and
Development
Pressures

Stormwater
Infrastructure

1. The monitoring data from the City is baseflow data, and therefore may not reveal issues related to pollutants that
are most concentrated during stormflows
2. See Section 3 for a detailed description of how the fractions of basin area and areas currently mitigated by
stormwater facilities were calculated.

The information from the receiving water assessment informed the development of SMI methodology,
which is described in Section 3, below.
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3. Assess Stormwater Management Influence
3.1.

SMI Methodology

The influence of the City’s municipal separate storm sewer system (MS4) and land uses on the existing
conditions of the receiving waters was assessed based on Step 3 of the 2019 SMAP Guidance, with
some guidance derived from Building Cities in the Rain: Watershed Prioritization for Stormwater Retrofits,
published by the Washington Department of Commerce in 2016. The purpose is to discover which basins
within city limits are highly influenced by the City’s storm system, which would make them candidates for
a prioritization process leading to an SMAP in a high-priority catchment.
A two-step scoring process was used to assess the SMI on the receiving water. Step 1 applied three
screens based on the size of the total drainage basin, fraction of the total drainage basin area controlled
by the City, and location of City within the total drainage basin (e.g., at the headwaters). As shown in
Figure 1 below, receiving waters with a total drainage basin of less than one square mile or with both less
than 50% of area controlled by the City and in which the City is not located in the headwaters, were
assigned a SMI score of 0 (low score) for both hydrology and water quality. Receiving waters passing
these screens were assessed in Step 2, in which a comprehensive set of individual influence factors were
scored.

Figure 1.

Decision tree for selecting basins which were scored for stormwater management
influence

The following nine basins were given low SMI scores in Step 1 and were not considered in Step 2:
1.
2.
3.
4.

Bay Bluffs Basin
Edgewater Creek Basin
Glenhaven Creek Basin
Glenwood Creek Basin
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5.
6.
7.
8.
9.
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Japanese Gulch Basin
Marshland Tributaries Basin
Narbeck Creek Basin
Phillips Creek Basin
Riverfront Basin

Thirteen drainage basins advanced to Step 2. As described in sections 3.1.1 and 3.1.2, below, Step 2
evaluates the influence of the City’s stormwater system on the receiving water’s hydrology and water
quality, respectively.
To assist in scoring individual drainage basins, basin characteristics documented in the 2017 SWCP and
the 2022 SWCP were reviewed. An SMI map for each basin presents many of the factors used in scoring.
The remainder of the SMI assessment considers only lands within City limits in each basin. In Section
2.1.1, above, these areas are defined as drainage basins. The terms drainage basin and basin are used
interchangeably in the remainder of this section.

3.1.1. Methodology to Assess Influence on Hydrology (Step 2a)
To assess the influence of the City’s MS4 and land cover on the hydrology of the receiving water, four
factors were rated for each drainage basin. Some factors assess the characteristics of the receiving water
and some assess the characteristics of the City’s urban drainage. Factors assessed qualitatively were
given a score of 0 (low influence), 5 (medium), or 10 (high). Factors assessed quantitatively were given a
score between 0 and 10. The rationale for scoring the following four factors is described in more detail
below: basin size/stream typing, groundwater influence, unmitigated impervious coverage, and
development pressure. The individual scores for each factor are summed to find a total score for the
MS4’s influence on the hydrology of the stream.

Basin Size and Stream Flow Characteristics
Large streams and rivers that are not likely to experience significant impacts on their hydrology from an
MS4 have been given a flow control exempt status by Ecology, therefore a low influence score is given to
an MS4 discharging to a flow control exempt water body (Ecology, 2019).
If the receiving water is not flow control exempt, then both total drainage basin area and the permanence
of flow in the stream are considered. Streams and rivers with permanent flow year-round are called
“perennial.” Streams and headwater streams of rivers that are dry for part of the year may be classified in
several different ways, and this assessment uses the term “seasonal” to describe them.
Streams with low expected influence on hydrology from the MS4 are either seasonal with a total drainage
basin of less than one square mile, or perennial with a total drainage basin of greater than twenty square
miles (Ecology, 2019). A low score is given to an MS4 discharging to a perennial water body with a total
drainage basin of greater than twenty square miles. A medium score is given to an MS4 discharging to a
seasonal stream with a total drainage basin between 1 and 20 square miles. A high score is given to a
perennial stream with a total drainage basin area of between 1 and 20 square miles.
Flow control exemption status, total drainage basin size, and flow characteristics are documented in the
2022 SWCP.
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Groundwater Influence
Streams with low expected influence on hydrology from the MS4 are those primarily influenced by
groundwater flows (Ecology, 2019). Where groundwater inputs are significant, an MS4 will have a
relatively small influence on stream hydrology. A low score is given to a receiving water that is primarily
fed by groundwater. Where information about groundwater influence is unknown, a medium score is
given. A high score is given to a receiving water known to lose flow to groundwater. If the stream has
differing groundwater influence in different reaches in roughly equal proportion, then the more
conservative (higher) score is assigned. Groundwater influence is documented in the 2022 SWCP.

Unmitigated Impervious Coverage
A drainage basin with a higher effective impervious area should be considered higher priority for a retrofit
opportunity assessment (Department of Commerce, 2016). An MS4 serving a drainage basin with a small
percentage of unmitigated impervious coverage is likely to have a lower influence on stream hydrology.
Total impervious coverage for the drainage basin and mitigation by existing flow control facilities is
documented in the 2022 SWCP. For this assessment, a planning-level estimate of the land served by an
existing flow control facility (flow control service size) was undertaken as described in the section below.
The remainder of impervious area was defined as the unmitigated impervious coverage. This unmitigated
impervious coverage was normalized by basin area to allow comparison between the basins.
Drainage basins discharging to flow control exempt water bodies were given a score of 0 because flow
control mitigation is not required. For all other drainage basins, 1 point was given for every 5%
unmitigated impervious fraction of basin area. A drainage basin with more than 50% unmitigated
impervious fraction was given a high score of 10.

Flow Control Service Size Methodology
The following facility types from the City’s GIS were assumed to provide a flow control function:
bioretention, detention pond, detention/wet pond, detention vault, detention pipe, infiltration pond,
underground infiltration facility, permeable pavement, rain garden, and vegetated filter strip. Both public
and private facilities were included. For each facility type, a service size multiplication factor was
calculated based on planning-level assumptions and justifications summarized in Table 3. Total flow
control service size in each drainage basin was calculated by multiplying each facility footprint by its
multiplication factor and summing the products. The service size analysis is intended to quantify mitigated
impervious coverage, but it does not illustrate the actual area draining to each facility. The only exception
is the calculation of the service area for the Boeing facility in the Powder Mill Gulch basin. Based on
feedback from the City, it was assumed that the Boeing properties are treated for flow control to current
standards.
The sizing of stormwater a BMP depends on the characteristics of the contributing area and the
standards under which it was designed. Because contributing areas to facilities are not documented in the
City’s GIS, sizing assumptions were developed and used to create service size multiplication factors
based on a review of the following sources of information:
1. Stormwater Best Management Practice Simplified Sizing Tool (Kitsap County, 2010)
2. Preliminary WWHM modeling of a hypothetical facility serving a basin area of 10 acres, assuming
predeveloped conditions as forest with till soils, and mitigated conditions with 85% impervious,
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and 15% lawn on till soils. In case of ponds, the facility occupies a portion of the 15% lawn. It was
found that a detention volume of 3 acre-feet was required for a contributing area of 10 acres.
For most facilities, installation year is not documented in the City’s GIS, and a review of plats and
drainage reports was not undertaken to determine the facility’s date. Therefore, the service size was
calculated based on current standards for all facilities. This results in a conservative estimate of area
served by older stormwater facilities, but one that allows a fair comparison between basins that were
developed at different times.
Table 3.

Methods for Determining Service Area of Flow Control BMPs

Stormwater
BMP Facility
Type

Detention pond

Known
Facility
Attribute
from City
GIS

Footprint

Service Size
Multiplication
Factor

10x

Rationale

A hypothetical detention pond in the City of Everett was sized
using the Western Washington Hydrology Model (WWHM).
Based on preliminary sizing of a pond with 3 feet of live
storage on till soils, and with 85% of the contributing area
being impervious, the pond footprint was sized as 1/10th of
the total area contributing to it.
Therefore, the estimated service size is 10x the footprint.

Detention/wet pond

Footprint

10x

Detention vault

Footprint

10x

Detention Pipe

Bioretention

Footprint

Footprint

3.3x times a
calculated
volume based
on footprint,
expressed as
area

5x

Same as Detention pond
Same as Detention pond
Detention pipes are documented in the City’s GIS as
rectangular polygons. The longer dimension of each polygon
was assumed to be the pipe length. Diameter was available
for only 77 of 438 facilities. Where diameter was missing, 42
inches was assumed based on Kitsap County’s Stormwater
Best Management Practice Simplified Sizing Tool and with
concurrence of City engineers. Each pipe’s volume was
calculated from the diameter and length. Using the storage
volume of the hypothetical detention pond sized to determine
service size for detention ponds, the detention pipe area of
service was calculated as 10 acres for every 3 acre-feet of
pipe volume.
Based on the understanding that bioretention usually
provides a fraction of the total flow control in till soils where it
is designed preceding a flow control facility, the bioretention
service size is assumed to be half as large as a detention
pond with the equivalent footprint.
Therefore, the estimated service size is 5x the footprint.

Infiltration pond

Footprint

15x

A hypothetical infiltration pond in the City of Everett was
sized in WWHM. Based on preliminary sizing of a pond in till
soils with an infiltration rate of 1 inch per hour, and with 85%
of the contributing area being impervious, the pond footprint
was sized as 1/15th of the total area contributing to it.
Therefore, the estimated service size is 15x the footprint.

Underground
infiltration facility

Footprint

15x
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Stormwater
BMP Facility
Type

Permeable
pavement

Known
Facility
Attribute
from City
GIS

Area

Service Size
Multiplication
Factor

1x

Rationale

It was assumed that a permeable pavement will provide flow
control only for its own area. Several manuals in western
Washington allow no or limited run-on to permeable
pavement. For example: “A permeable pavement surface is
designed to manage only the water that falls upon it and is
not intended to take significant stormwater run-on from other
areas.”(Kitsap County, 2010).
Therefore, the estimated service size in 1x the footprint.

Rain garden

Footprint

5x

Same as bioretention

Development Pressure
Building Cities in the Rain prioritizes for retrofits those areas with heavy redevelopment pressure as a way
to encourage density in already dense areas (State of Washington Department of Commerce, 2016).
Upcoming redevelopment can provide a tool for targeting the location of and investment in improved
stormwater controls.
Development pressure is assessed qualitatively based on a visual observation of the extent of the basin
covered by growth plans or plans for transportation projects. City staff were consulted for information on
development pressure.
A high score is given if growth plans and near-term transportation improvements may affect more than
25% of the area. A medium score is given if growth plans and near-term transportation improvements
exist but may affect less than 25% of the area. A low score is given to a drainage basin with no growth
plans or near-term transportation improvement projects. A weight of .5 was given to this factor because
development pressure is considered in the same way for stormwater management influence on both the
hydrology and water quality of the stream. The weight prevents it from being double counted in the
combined score.

3.1.2. Methodology to Assess Influence on Water Quality (Step 2b)
To assess the influence of the City’s MS4 and land cover on the water quality of the receiving water, three
factors were rated for each drainage basin. All factors assess the characteristics of the City’s urban
drainage. Factors assessed qualitatively were given a score of 0 (low influence), 5 (medium), or 10 (high).
Factors assessed quantitatively were given a score between 0 and 10. The rationale for scoring the
following three factors is described in more detail below: unmitigated pollution-generating land use,
roadway pollutants, and development pressure. The individual scores for each factor are summed to find
a total score for the MS4’s influence on the water quality of the stream.

Unmitigated Pollution-generating Land Use
Land uses that generate pollutants are a focus of the 2019 SMAP Guidelines. An MS4 serving a drainage
basin with a small percentage of unmitigated pollution-generating surfaces is likely to have a lower
influence on stream water quality. Zoning may be used as a proxy for pollution-generating land uses.
Zoning is documented in the 2022 SWCP Update. Each of the City’s land use zones was evaluated for its
pollution-generating potential and was classified as pollutant-generating or not for this analysis. Similar
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zones were then grouped into more general categories for this assessment. Commercial, industrial, and
urban residential zones were considered to represent pollution-generating land uses (see Table 4).
Table 4.

Pollution Generating Land Uses

Zoning

Considered
PollutionGenerating for this
Analysis?

Suburban Residential (R-S), Single-Family Detached
Low Density (R-1), Single-Family Detached Medium
Density (R-2), & Single-Family Attached Medium Density
Residential (R-2A)

Land Use/Zoning
Classification Use for
Receiving Waters
Assessment
Single
Family/Suburban,
Residential

Urban Residential 3 (UR3) & Urban Residential 4 (UR4)

Yes

Urban Residential

Business (B), Neighborhood Business (NB), & Mixed
Urban (MU)

Yes

Commercial

Heavy Industrial (HI), Light Industrial 1 (LI1), &
Light Industrial 2 (LI2)

Yes

Industrial

Agriculture (AG), Park and Open Space (P-OS), &
Watershed Resource Management (WRM)

Other

For this assessment, a planning-level estimate of the pollution generating land use/zoning served by an
existing water quality facility (water quality service size) was undertaken as described below. The
remainder of identified zoning not served was considered to be the unmitigated pollution-generating land
use, expressed as both an area and as a percentage of the drainage basin. Facilities serving non
pollutant generating land uses were not included in this calculation.
For every 5% unmitigated pollution generating land use, 1 point was given. Any drainage basin having
more than 50% unmitigated pollution generating land use/zoning was given a high score of 10.

Water Quality Service Size Methodology
The methodology used for finding the approximate land area served by existing water quality facilities is
described. The following facility types from the City’s GIS were considered to provide a water quality
function: bioretention, detention/wet pond, wet pond, wetland cell, permeable pavement, proprietary
treatment facility, rain garden, and vegetated filter strip. Both public and private facilities were included.
For each facility type, a service size multiplication factor was calculated based on planning-level
assumptions and justifications summarized in Table 5. A spatial analysis was then completed to calculate
total water quality service size in each drainage basin.
The service size analysis is intended to quantify mitigated pollution generating surface coverage, but it
does not illustrate the actual area draining to each facility. The only exception is the calculation of the
service area for the Boeing facility in the Powder Mill Gulch basin. Based on feedback from the City, it
was assumed that the heavy industrial land use associated with the Boeing properties is treated for water
quality to current standards.
The facility sizing analysis used for flow control facilities was also used for these water quality facilities.
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Table 5.

Methods for Determining Service Area of Water Quality BMPs

Stormwater
BMP Facility
Type

Bioretention

Known
Facility
Attribute
from City
GIS

Footprint
(modified
as
described)

Service Size
Multiplication
Factor

70x

Justification

A hypothetical bioretention facility in the City of Everett was sized
using WWHM. Based on preliminary sizing of bioretention with 1
foot of storage on till soils, and with 85% of the contributing area
being impervious, the bioretention footprint was 1/70th of the total
area contributing to it. It is unclear whether the polygons
representing bioretention in the City’s GIS represent the top area or
the bottom area. To be conservative, the polygon area was
assumed to be the top area, and the facility footprint was assumed
to be 50% of the polygon area.
Therefore, the estimated service size is 70x the footprint.
Based on City staff’s observations of the MS4, detention ponds
were assumed to provide a water quality function, regardless of
design intent.

Detention Pond

Footprint

10x

A hypothetical detention pond in the City of Everett was sized using
WWHM. Based on preliminary sizing of a pond with 3 feet of live
storage on till soils, and with 85% of the contributing area being
impervious, the pond footprint was 1/10th of the total area
contributing to it.
Therefore, the estimated service size is 10x the footprint.

Detention/wet
Pond

Footprint

10x

Same as Detention pond

Wet Pond

Footprint

10x

Same as Detention pond

Wetland Cell

Footprint

10x

Permeable
Pavement

Footprint

1x

Same as Detention pond
It was assumed that a permeable pavement will provide water
quality only for its own area. Several manuals in western
Washington allow no or limited run-on to permeable pavement. For
example: “A permeable pavement surface is designed to manage
only the water that falls upon it and is not intended to take
significant stormwater run-on from other areas.”(Kitsap County,
2010).
Therefore, the estimated service size in 1x the footprint.

Proprietary
Treatment Facility

Footprint

Rain Garden

Footprint

100x

A hypothetical proprietary treatment facility (Filterra) in the City of
Everett was sized using WWHM. Based on preliminary sizing of the
facility with an allowable infiltration rate of 35 inches per hour for
basic treatment, and with 85% of the contributing area being
impervious, the facility footprint was less than 1/200th of the total
area contributing to it.
It is unclear whether the polygons representing propriety treatment
facilities in the City’s GIS accurately represent footprint. Therefore,
to avoid overestimating area served by proprietary facilities, a more
conservative estimate of 1% was used.
Therefore, the estimated service size is 100x the footprint.

70x

receiving water assessment memorandum final 2022-03-17

Same as bioretention

Page 14
March 17, 2022

City of Everett SMAP Receiving Water Assessment

Stormwater
BMP Facility
Type
Vegetated Filter
Strip

Catch Basin with a
Proprietary
Treatment Filter

Known
Facility
Attribute
from City
GIS

Service Size
Multiplication
Factor

Footprint

70x

Location
(Point)

1 x 0.07

Justification

Same as bioretention
The City’s GIS documents catch basins with three types of
proprietary treatment filter inserts: Filterra, StormFilter, and Media
Filter Drain. StormFilter is the most common and was selected to
stand in for all treatment catch basins. One 12-inch tall StormFilter
cartridge has an allowable flow rate of 5 gpm, which can treat
approximately 0.07 acres of pollution generating impervious
surface based on preliminary sizing in WWHM.
The estimated service size is 0.07 acres for each catch basin with
one of the proprietary treatment types.

Roadway Pollutants
Low expected pollutant loadings are from MS4s receiving runoff from roads with average daily traffic
(ADT) less than 7,500 and highways with ADT less than 15,000 (Ecology, 2019). ADT counts were
available from the City’s GIS for some road segments. A road width spot measurement was made for
each ADT segment using aerial imagery. The road width was multiplied by the segment length to get the
surface area per ADT segment. Surface areas were then summed by drainage basin for each volume
classification (7,500-15,000 and >15,000). The state highways, I-5 SR 526 and portions of SR 529 were
excluded from consideration because their drainage is separated from the City’s MS4. It is assumed that
none of the high ADT roads currently receive treatment. ADT is documented, where data were available,
in the 2022 SWCP. A ratio of high ADT area to drainage basin area was calculated for each drainage
basin using the following equation:
area of ADT from 7,500 to 15,000
area of ADT above 15,000
+2
drainage basin area
drainage basin area
Ratios ranged from 0.0 to 0.31, with higher ratios indicating relatively higher presence of roadway
pollutants. After all ratios were calculated, drainage basins were ranked, and those with higher ratios
ranked higher. Then each drainage basin was scored from 0 to 10 using a curve fitting the ranks to the
range of available scores, with the highest score indicating relatively higher presence of roadway
pollutants.

3.1.3. Development Pressure
Development pressure is assessed and scored in the same way as for hydrology as described in Section
3.1.1.

3.1.4. Combined SMI Score
Combining the hydrology and water quality SMI scores is Step 3 of the process. The total points available
for hydrology influence is 35, while the total available points for water quality influence is 25. The
hydrology score and the water quality score are summed to calculate a combined SMI score for each
drainage basin. Combined scores for all drainage basins are presented in Table 9.
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3.1.5. Sample Scoring
For the reader’s convenience, example scoring for North Creek, including Steps 1 through 3, is
presented below. Scores and scoring rationale for other basins are presented in the 2022 SWCP.
Step 1 – Follow Decision Tree in Figure 1.






Size of total drainage basin – 17.6 square miles
Size of drainage basin – 1.7 square miles
Fraction of total drainage basin controlled by City – 10%
Is the drainage basin in the headwaters of the total drainage basin – Yes

Since the North Creek total drainage basin is greater than one square mile and the drainage basin is in
the headwaters, Steps 2 and 3 of the SMI scoring were completed. Table 6 and Table 7 present the
scores and scoring rationale for the example basin, North Creek. Table 8 shows the combined score.
Table 6.

Step 2a – North Creek Drainage Basin Stormwater Management Influence on
Stream Hydrology

Hydrology Factor

Basin Size/Stream
Flow

Groundwater
Influence

Development
Pressure

Unmitigated
Impervious
Coverage**

Influence
Rating

Score*

Weight

Weighted
Score

Characterization

Medium

5

1

5

Streams in North Creek basin are perennial
within the City limits based on the City’s
streams layer. However, North Creek is dry
during the summer months based on the
City’s staff observation. Therefore, we
consider the headwater streams to be
seasonal. The total drainage area is between
1 and 20 square miles.

High

10

1

10

North Creek is not primarily influenced by
groundwater flows.

2.5

The Evergreen Way Revitalization Plan for the
Evergreen Way corridor and surrounding land
uses, and transportation improvement projects
associated with Evergreen Corridor are
documented by City staff. Based on a visual
review of the maps in the Evergreen Way
Revitalization Plan, it is assumed
development will occur in less than a quarter
of the area.

10

Total impervious area in the North Creek
drainage basin is 61% (668 acres), and 6% of
this impervious area is mitigated by flow
control facilities. Therefore, unmitigated
impervious coverage is 55% (600 acres).

Medium

High

5

10

Total Influence on Hydrology

0.5

1

27.5

* High influence rating = 10, Medium influence rating = 5, Low influence rating = 0, Combined score = sum
** After all basins have been assessed, the scores for this factor may be normalized across the range of scores

receiving water assessment memorandum final 2022-03-17

Page 16
March 17, 2022

City of Everett SMAP Receiving Water Assessment

Table 7.

Step 2b – North Creek Drainage Basin Stormwater Management Influence on
Stream Water Quality

Pollutant Factor

Unmitigated
Pollution-Generating
Land Use

Development
Pressure

Roadway Pollutants

Influence
Rating

Score*

N/A

Weight

9

Medium

5

N/A

10

Total Influence on Water Quality

1

0.5

1

Weighted
Score

Characterization

9

North Creek drainage basin includes 24%
commercial zoning, and 20% urban residential
zoning, for a total pollutant-generating land
use/zoning of 44% (485 acres). 4% is treated
by water quality facilities. The unmitigated
pollution-generating land use is 40% (441
acres).Therefore, 9 points were given.

2.5

The Evergreen Way Revitalization Plan for the
Evergreen Way corridor and surrounding land
uses, and transportation improvement projects
associated with Evergreen Corridor are
documented by City staff. Based on a visual
review of the maps in the Evergreen Way
Revitalization Plan, it is assumed development
will occur in less than a quarter of the drainage
basin area.

10

North Creek drainage basin contains several
roads with ADTs greater than 15,000 as
documented in the 2022 SWCP Update. The
roadway footprint of ADT volume between
7,500 and 15,000, and greater than 15,000 as
a fraction of the drainage basin area inside city
limits is approximately 4% (8.1 acres) and
3.5% (7.3 acres) respectively. The North
Creek drainage basin was ranked highest
amongst all the drainage basins.

21.5

* High influence rating = 10, Medium influence rating = 5, Low influence rating = 0, Combined score = sum

Table 8.

North Creek Combined SMI Score
Group

SMI Score

Hydrology

27.5

Water Quality

21.5

Combined Score Total

49.0

3.2.

SMI Scores Summary

The SMI methodology described in Section 3.1 was applied to all basins. Nine were screened out at the
first step due to size, location in the watershed and/or the extent of total drainage basin under the City’s
control. The remaining drainage basins were scored to find the City’s stormwater influence on the
hydrology and water quality of the receiving water. Drainage basin attributes used to apply scores are
described in the respective basin plan in the 2022 SWCP. SMI maps are also included in every basin
plan.
Table 9 provides SMI scores for the 13 drainage basins that advanced to Step 2.
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Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Raw Score

Weighted Score

Riverside Basin

Marshland Basin

Smith Island Basin

Wood Creek Basin

Raw Score

Lowell Basin3

Waterfront Basin

Powder Mill Gulch Basin

Merrill & Ring Creek Basin

Weighted Score

Pigeon Creek No 2 Basin

Pigeon Creek No 1 Basin

Raw Score

Penny Creek Basin

Weighted Score

Factor
Weight

Raw Score

SMI Factor

Swamp Creek Basin

SMI Scores Summary Table

North Creek Basin

Table 9.

Basin Size/Stream Typing1, 2

1

5

5

5

5

5

5

5

5

10

10

10

10

10

10

0

0

0

0

10

10

0

0

0

0

0

0

Groundwater Influence

1

10

10

10

10

5

5

0

0

10

10

5

5

0

0

5

5

0

0

0

0

0

0

5

5

5

5

Development Pressure

0.5

5

2.5

10

5

10

5

5

2.5

5

2.5

10

5

10

5

10

5

0

0

5

2.5

5

2.5

0

0

10

5

1

10

10

8

8

10

10

9

9

9

9

9

9

3

3

0

0

9

9

8

8

0

0

0

0

0

0

Unmitigated Impervious Coverage

27.5

Total Influence on Hydrology (A)
Pollution Generating Surfaces
Development Pressure
Roadway Pollutants

28

25

16.5

31.5

29

18

10

9

20.5

2.5

5

10

1

9

9

10

10

9

9

3

3

4

4

10

10

7

7

10

10

4

4

4

4

10

10

0

0

10

10

0.5

5

2.5

10

5

10

5

5

2.5

5

2.5

10

5

10

5

10

5

0

0

5

2.5

5

2.5

0

0

10

5

1

10

10

9

9

8

8

7

7

3

3

2

2

5

5

8

8

6

6

4

4

1

1

0

0

3

3

Total Influence on Water Quality (B)
Combined Influence Score (C)

21.5

24

22

12.5

9.5

17

17

23

10

10.5

13.5

0

18

49

52

47

29

41

46

35

33

19

31

16

5

28

1. For drainage basins having multiple receiving waters, the dominant receiving water stream type was looked at. The stream selected for each is documented in the 2022 SWCP.
2. Stream seasonality is scored based on the stream type table (X-7/X-8) in each basin plan. Where stream typing was not consistent among regulatory agencies, the stream type assigned by City of Everett was selected for scoring. Where seasonality was unclear in the table, a
conservative high score was given.
3. Lowell Basin has multiple receiving waters with the most significant being Bigelow Creek. Each individual receiving water has a drainage area much smaller than 1 square mile.
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4. Relative Conditions Assessment
The purpose of the relative conditions assessment is to narrow the number of drainage basins to a candidate list
for the next phase of SMAP - Receiving Water Prioritization. For this assessment, three factors were considered –
SMI, PSWC basin management strategy, and environmental health disparities. The methodology for the SMI
score is described in Section 3, above. The PSWC management strategies, associated scoring, and
environmental health disparities are described in Sections 4.1 and 4.2, respectively.
The relative conditions assessment considers only lands within City limits in each basin. In Section 2.1.1, above,
these areas are defined as drainage basins. The terms drainage basin and basin are used interchangeably in this
section.

4.1.

Basin Management Strategy

The 2019 SMAP Guidance suggests the use of the Building Cities in the Rain “Management Matrix for
Restoration and Protection” for prioritizing basins suitable for stormwater retrofit investment. Building Cities in the
Rain further references the PSWC, which provides a regional-scale tool that highlights the most important areas
to protect and restore, and those most suitable for development. The PSWC is a relative assessment that assigns
management strategies to each of numerous assessment units (AUs) (small watersheds) in the Puget Sound
region (Ecology, 2016). For each AU, strategies are generated for both water flow and water quality processes.
This relative conditions assessment assigns the management strategies from AUs to the corresponding City
basins. The AU boundaries do not exactly match the City’s drainage basin boundaries; therefore, the AU with the
greatest geographic overlap was chosen to represent each basin.
Sections 4.1.1 and 4.1.2 describe the flow and water quality management strategies selected for this assessment.

4.1.1. Basin Management Strategies for Overall Flow
The PSWC offers basin management strategies for several flow processes, including delivery, surface storage,
recharge, and discharge. An overall flow management strategy combines the importance and degradation of all
the individual water flow processes (Ecology, 2016). The overall flow category was chosen as representative of
flow for this relative conditions assessment because it provides the best basis for comparing basins to each other.
The PSWC’s degradation and importance summary graph for each water flow process is presented in each basin
plan in the 2022 SWCP.

Description of Flow Management Strategies
The PSWC analyzes AUs and sorts them into four different flow management strategies: “Protection,”
“Restoration,” “Conservation,” and “Development” that are presented on a matrix (Figure 2).
The most intensive strategies (Restoration) apply to those assessment units judged most important to restoring
water-resource functions and that have experienced the greatest degradation. Conversely, areas of low
importance and low degradation should require a much lower level of management attention (Conservation).
Those with high importance and low existing degradation may need little more than appropriate zoning or
protective easements to maintain their highly functional conditions (Protection). Those with low importance and
significant existing human impact are broadly the most appropriate areas for continued urbanization
(Development), given continued population pressures on the Puget Sound region.
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Each of the four categories is further divided into two subcategories in the PSWC to provide more granularity to
the analysis (Figure 2). As an example, between two assessment units with similar levels of degradation, Highest
Restoration is assigned to the assessment unit where it is more important to restore water flow processes. To
determine a management strategy for an individual AU, the flow process level of importance is plotted on the Yaxis and the flow process level of degradation is plotted on the X-axis. The levels of importance and degradation
are associated with physical processes that impact flow.

Figure 2.

Management Matrix for Overall Flow (Ecology, 2016)

Scoring of Management Strategies
For this assessment, score values were assigned to each of the eight management strategies (Table 10) and then
each basin was scored based on the management strategy of its corresponding AU.
Table 10.

Score Values for PSWC Overall Flow Management Strategies

Management Strategy for
Basins with Low Degradation1
Highest Protection
Protection
Protection/ Conservation
Conservation

Management Strategy for
Basins with High Degradation
Highest Restoration
Restoration
Restoration/Development
Development/Restoration

Score
Value
10
7.5
5
2.5

1. None of the basins in Everett were assigned these strategies because all are degraded because of urbanization.

Ecology indicates that watersheds that fall into the Protection and Restoration categories are expected to rise to
higher priority for SMAP because these are the areas where the City can have the most impact on the receiving
water (Ecology, 2019). Conversely, basins with a management strategy of Development/Restoration are those
where the flow processes are relatively less important than other basins and degradation is high, indicating that
the City’s ability to improve conditions in the receiving water is low. Therefore, both Highest Protection and
Highest Restoration were assigned the highest score value (10). From there, score values for strategies
decrease, descending along the Y-axis of the matrix (Figure 2) along with level of importance of flow processes.
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The overall flow management strategy for each basin and the associated score are presented in Table 13.
Because the City is very urban, only Highest Restoration, Restoration, Restoration/Development, and
Development/Restoration are assigned to the City’s basins. None of the City’s basins have a low level of
degradation; therefore, none have a Protection or Conservation strategy applied.

4.1.2. Basin Management Strategy – Water Quality
PSWC offers management strategies for each of five water quality constituents – sediment, metals, pathogens,
nitrogen, and phosphorus. For this assessment, the strategies for sediment were chosen to represent the
management strategy for water quality in each basin. Sediment was chosen because it can be addressed by most
stormwater best management practices and because it often carries other pollutants with it.
The PSWC’s degradation and export potential summary graph for the water quality constituents is presented in
each basin plan of the 2022 SWCP.

Description of Sediment Management Strategies
Each PSWC AU is assigned one of the four following strategies for sediment based on export potential and level
of degradation: “Protection of Source Processes,” “Protection of Sinks,” “Restoration of Source Processes,” and
“Restoration of Sinks.”
Export potential is a measure of an AU’s relative capacity (if it were disturbed) to generate and transport
contaminants downstream and is measured by density of streams and connected wetlands and the relative areas
of sediment sources and sinks under prehistoric conditions (Ecology, 2016). Sources of sediment (source
processes) are soil erosion, landslides, and stream erosion, while sinks are wetlands or other depressions that
can remove sediment from flows or prevent transport of sediment downstream. Degradation is a measure of land
cover and land use alterations that alter the natural sediment production regime of the basin.
The four management strategies are presented on a matrix (Figure 3). In AUs with high export potential, the
management strategies focus on allowing sediment transport by protecting or restoring sources, and in AUs with
low export potential, the management strategies focus on removing sediment from flows by restoring or protecting
sinks. The intent of each sediment management strategy is to restore the basin to its natural condition as one with
high or low export potential by restoring basin hydrology.

Figure 3.

Management Matrix for Sediment (Ecology, 2016)
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Use of Sediment Management Strategies
Water quality management strategies do not serve the same function as flow management strategies in
supporting the prioritization of one basin over another for stormwater management investments. The water quality
management strategies describe general approaches for reducing pollutant transport in each basin, while the flow
management strategies describe both general approaches for improving flow conditions and relative importance
of focusing stormwater management actions within a basin. Therefore, this relative conditions assessment does
not consider sediment management strategy in its scoring.
However, in the final phase of the SMAP process, the City will develop a SMAP for a priority basin. The selected
basin’s sediment management strategy, and possibly the other water quality management strategies, will play an
important role in determining the proposed solutions.
Although this assessment does not directly consider sediment management strategy, the concept of water quality
protection and restoration is important to the City and integral to SMAP. Therefore, the sediment management
strategy for each of the 13 drainage basin that received SMI scores is listed in Table 11 below for reference in
future steps of the SMAP process.
Table 11.

PSWC Sediment Management Strategies Applied to City Drainage Basins

Watershed

Lake
Washington

Port
Gardner
Bay

Basin Name

PSWC
Assessment
Unit (AU)

Sediment Management Strategy

North Creek Basin1

8064

Protection of Sinks

Swamp Creek Basin1

8079

Protection of Source Processes

Penny Creek Basin1

8065

Protection of Sinks

Pigeon Creek No 1 Basin

7250

Protection of Source Processes

Pigeon Creek No 2 Basin

7257

Restoration of Source Processes

Merrill & Ring Creek Basin

7255

Restoration of Sinks

Powder Mill Gulch Basin

7254

Protection of Sinks

Waterfront Basin

7268

Protection of Sinks

Lowell
Snohomish
River

Basin1

7225

Protection of Sinks

Wood Creek

Basin1

7225

Protection of Sinks

Smith Island

Basin1

7245

Protection of Sinks

Riverfront Basin

7225

Protection of Sinks

Basin1

7234

Protection of Sinks

Riverside

1. Puget Sound Watershed Characterization Assessment Unit (PSWC AU) area is greater than twice the area of the drainage basin within City
limits.

4.2.

Environmental Health Disparities – Overburdened Communities

Following recommendations in the SMAP Guidance, environmental justice is a consideration in the relative
conditions assessment and basin prioritization for SMAP. Each basin plan in the 2022 SWCP contains a section
called “Environmental Health Disparities,” and the data related to this section was collected, analyzed, and
documented for each drainage basin.
To inform environmental justice decisions, data were collected from the Washington Environmental Health
Disparities Map (WEHDM). The data contains a cumulative health impact score for each census tract as a ranking
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from 1 to 10, with 10 indicating the highest impact. “These rankings reflect the risk each community faces from
multiple environmental hazards and the degree to which a community is more vulnerable to those hazards
because of sociodemographic factors” (WEHDM, 2019, p.12).
Final composite scores are calculated based on “a conceptual formula of Risk = Threat × Vulnerability, where
threat and vulnerability are based on several indicators. Threat is represented by indicators that account for
pollution burden, which is a combination of environmental effects and environmental exposures in communities.
Vulnerability is represented by indicators of socioeconomic factors and sensitive populations for which there is
clear evidence that they may affect susceptibility or vulnerability to an increased pollution burden” (WEHDM,
2019, p.12). Indexes associated with pollution burden and population vulnerability are summarized in Table 12
below.
Table 12.

Indexes Used by WEHM for Calculation of a Cumulative Health Impact Score

Factor Associated
with Risk

Subfactor

Environmental exposures

Diesel emissions
Ozone
Particulate matter 2.5 (PM2.5)
Toxic release from the facilities
Traffic density

Environmental effects

Lead risk and exposure
Proximity to hazardous waste generators and facilities
Proximity to superfund sites
Proximity to facilities with highly toxic substances
Wastewater discharge

Sensitive populations

Cardiovascular disease
Low birth weight

Socioeconomic factors

Low educational attainment
Housing burden and transportation expense
Linguistic isolation
Poverty
Race
Unemployment

Threat
(Pollution Burden)

Vulnerability
(Population
Characteristics)

Indexes

Since the drainage basins consist of different census tracts with different ranks, an area weighted average of
ranks was calculated and reported for each basin.

4.3.

Relative Conditions Assessment Summary

The assessment concludes by summing the SMI scores, PSWC overall flow management strategy score, and
environmental health disparities combined index value for each basin. Scores are presented in Table 13.
The maximum possible score for SMI is 70, and the maximum possible scores for management strategy and
environmental health disparity are 10 and nine, respectively. Intentionally, each basin’s SMI score has the biggest
impact on the relative conditions assessment. SMI scores were generated using local data and analyses informed
by local knowledge of conditions. On the other hand, PSWC management strategies were generated using
regional-scale data and analyses tailored to regional decision-making within AUs that often are significantly larger
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than the corresponding City basin. A weight of 0.5 was given to the environmental health disparities index
because these indexes are not based on factors that can be addressed directly through stormwater strategies.
Finally, the drainage basins were ranked based on their total relative conditions scores. The higher ranked
drainage basins are candidate basins in the prioritization phase of the SMAP.
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Table 13.

Relative Conditions Assessment Summary

Relative Conditions Assessment Summary
Watershed

Lake Washington

Basin Name

Stormwater Management Influence
(SMI)

Environmental
Health
Total Score
Disparities

Basin Management Strategy

Hydrology
Score

Water
Quality
Score

Combined
Score

PSWC
Assessment
Unit

A

B

C=A+B

North Creek Basin

27.5

21.5

49

8064

Swamp Creek Basin

28.0

24.0

52

Penny Creek Basin

25.0

22.0

Pigeon Creek No 1 Basin

16.5

Pigeon Creek No 2 Basin

Overall Flow
Management Strategy

Rank

Flow Strategy Score

Combined
Index Value

D

E

C+D+0.5*E

Restoration/Development

5.0

9

58

1

8079

Development/Restoration

2.5

6

58

2

47

8065

Development/Restoration

2.5

7

53

4

12.5

29

7250

Restoration

7.5

8

40

9

31.5

9.5

41

7257

Development/Restoration

2.5

7

47

5

29.0

17.0

46

7255

Restoration

7.5

6

57

3

18.0
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Final List of Basins for Receiving Water Prioritization

The next step in the SMAP process is Phase 2 – Receiving Water Prioritization (Permit Section S5.C.1.d.ii). In
Phase 2, the City will develop and implement a prioritization method and process to determine which receiving
waters will receive the most benefit from implementing stormwater facility retrofits, tailored stormwater
management program (SWMP) actions, and other land/development policy changes. The four top ranked
receiving waters have been selected to be considered in the prioritization process: North Creek, Swamp Creek,
Merrill & Ring Creek, and Penny Creek. All of the four basins have a combined SMI score greater than 45 and a
total relative conditions score greater than 50.
North Creek, Swamp Creek, and Penny Creek each are very urbanized drainage basins in the Lake Washington
watershed. The headwaters of all three stream systems are within the City limits, and each basin has a high SMI
score because of significant alterations of land cover prior to stormwater mitigation requirements. Of the three,
Swamp Creek and Penny Creek both have development pressure, and a Development/Restoration flow
management strategy that supports development. On the other hand, North Creek has lower development
pressures and a Restoration/Development basin management strategy. North Creek also ranks highest in the
Environmental Health Disparities Index, meaning it has a larger overburdened community as compared to the
other basins.
Merrill & Ring Creek, which drains into Port Gardner Bay and is entirely within the City, has a high proportion of
unmitigated impervious land cover and pollution generating land use. There is significant development pressure in
this basin that might give the City an opportunity to construct retrofits to reduce the effects of land cover and land
use modifications while allowing for concentrated growth.
Overall, the relative conditions assessment scores for these four basins are close. The City will go through a
prioritization process to select a receiving water for the SMAP retrofit plan.
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The information shown in this map is assembled GIS data created and aquired by Otak Inc., City of Everett, and from Snohomish
County GIS. This data is not to survey accuracy and is meant for planning purposes only.
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