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This chapter describes the characteristics of the Tibbetts Creek basin in terms of water flow, water quality, and
habitat together with its runoff characteristics and stormwater infrastructure. The basin delineation was taken from
the Willowmoor Project calibrated HSPF model for Lake Sammamish (King County, 2019), where the delineation
accounted for only topography, and modified to account for the City’s stormwater infrastructure redirecting flow
from one basin to another. Known issues pertaining to each of these subjects are listed in Sections 1.2 for water
flow, 1.3 for water quality, and 1.4 for habitat. For each subject, a management strategy based on the Puget
Sound Watershed Characterization Project (Ecology, 2016) is identified to guide selection and design of
stormwater management solutions to the known issues. The influence of stormwater flows on Tibbetts Creek from
the portion of the basin under the City of Issaquah’s control is assessed. The basin characterization uses
previously prepared studies, documents, data, models, and reports which are listed in a separate bibliography.

1. Tibbetts Creek Conditions
1.1. Overview and Setting
The Tibbetts Creek basin is as a perennial stream system supporting regionally significant aquatic and riparian
floral and faunal biota, including five species of anadromous and resident salmonids and one species of trout.
Soils range from well-drained sandy loams of glacial outwash and sandstone residuum to poorly drained, sandy,
silty soils. Multiple headwater channels form the headwaters south of the City limits on the slopes of Cougar
Mountain and Squak Mountain and flow 4.3 miles to the Main Stem. The Main Stem of Tibbetts Creek flows north
and generally follows Renton-Issaquah Rd SE (SR 900), picking up tributary flows from named and unnamed
creeks entering from the east and the west.
In its lower reaches, Tibbetts Creek flows northerly, then northwesterly, crosses Interstate 90 (I-90), enters Lake
Sammamish State Park, and then discharges to Lake Sammamish within the City’s Sammamish Cove Park. Lake
Sammamish is a large lake with an urbanized watershed that continues to develop east of Seattle. Surface water
in the region eventually makes its way to Puget Sound. Puget Sound is recognized as an estuary of national
significance under the National Estuary Program established in the 1987 amendments of the Clean Water Act.
Washington State established the Puget Sound Initiative to protect and restore Puget Sound.

1.1.1.

Physical Characteristics

Tibbetts Creek is a moderately sized stream system (3,274 acres) running in a roughly south-north direction and
discharging to Lake Sammamish. Within Issaquah City limits, Tibbetts Creek basin is 1,569 acres, or 48% of the
entire basin. The Tibbetts Creek basin is the second largest basin in the City of Issaquah.
The upper basin of the Tibbetts Creek system outside of the City limits forms an aquatic corridor within a
landscape matrix composed primarily of the relatively undisturbed protected forests of Cougar and Squak
Mountains. However, channelization and culvert crossings associated with SR 900 have affected the Main Stem.
The lower basin, north of the Talus Native Growth Protection Area, is relatively flat and located within the City
limits where it flows through residential and commercial areas. Much of the lower reach of the creek has a history
of flooding .
The basin within the City is presented in Figure 1.

Topography
Topography of the full basin is generally mountainous, and is within two ecoregions - Eastern Puget uplands and
Western Cascade lowlands. Elevations of tributary headwaters are nearly 1,700 feet on the slopes of Squak
Mountain. Within the City limits however, elevations range from 225 feet to 30 feet at the mouth.
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Headwaters
The headwaters occur south of the City of Issaquah in King County and within highland areas at the foot of the
Cascade Mountain Range, including Cougar and Squak Mountains. The larger of these streams include two
unnamed tributary streams draining from the west and originating in the Cougar Mountain Regional Wildlife Park
and three unnamed tributary streams that drain from the east in the Cougar/Squak Corridor. The streams drain
into Main Stem Tibbetts Creek as open channels, except culvert crossing at Renton-Issaquah Rd SE. Main Stem.
The Main Stem continues northeasterly running along the north side of SR 900, Renton-Issaquah Rd SE, in King
County. Outside of the City limits, the Main Stem is joined by three unnamed tributaries from the east that
originate in Squak Mountain State Park and two tributaries from the west that originate in the Cougar Mountain
Wildlife Park.

Tributaries
Major Tributaries
Both within and outside City limits, the various tributaries confluence with the mainstem of Tibbetts Creek to form
a branching corridor. Within the City limits, the five main tributaries include Newcastle Creek, Claypit Creek, West
Fork Tibbetts Creek, Anti-Aircraft Creek, and Tributary 0170 (Pickering Creek).
Newcastle Creek is a relatively low gradient system that originates in the Talus Native Growth Protection Area
and joins Tibbetts Creek from the west near City limits. Claypit Creek also originates in the Talus Native Growth
Protection Area and joins Tibbetts Creek from the west, approximately 0.5 miles downstream of Newcastle Creek.
West Fork Tibbetts Creek is a longer tributary originating within the lower foothills of Cougar Mountain and
includes drainage from the residential subdivisions at Talus. It joins Tibbetts Creek approximately 0.25 miles
downstream of Claypit Creek.
Anti-Aircraft Creek is the lowest gradient of the main tributaries, originating in the forests of the Cougar Mountain
Wildlife Park, with a small reach in Bellevue and entering the City of Issaquah a short distance before its
confluence with the Main Stem.
Tributary 0170 (Pickering Creek) is a straight low gradient ditch that drains much of downtown Issaquah between
NE Sammamish Rd. to NW Pickering St. slightly south of NW Newport Way to Lake Sammamish through Lake
Sammamish State Park. Another branch is a ditch originating behind the Safeway stores at Issaquah Commons
and connecting via 7th Avenue NW to Tributary 0170 at NW Gilman Blvd.
Minor Tributaries
North Tributary (0169K) is a smaller tributary that mostly receives drainage from the Rose Crest subdivision.
Other minor tributaries to Tibbetts Creek include H6910, 01691 and 0169G. H6910 and 01691 are small
segments of longer stream tributaries that originate in cougar mountain outside City limits within King County.
01691G is a small stream that includes drainage from residential areas on NW Goode Pl.

Soils
The majority of soils in the basin within City limits are classified as glacial till and outwash deposits, and lacustrine
deposits. The soil types for hydrologic modeling in the Tibbetts Creek basin include till, outwash, and saturated.
Outwash soils are from the Alderwood and Everett soil series and till are from the Kitsap and Beausite soil series.
The distribution of these soil types within the Tibbetts Creek basin is shown in Figure 3. (USDA-NRCS, 2020)
The saturated soil segments are the bottomland or depressional areas with a seasonally high water table that can
generate substantial amounts of saturated overland flow. These segments generally include only those areas that
are seasonally inundated; perennial wetlands, along with ponds and lakes, are included as part of the drainage
network of a basin.
Tibbetts Creek Basin
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1.1.2.

Land Use and Development

Existing Land Use and Land Cover
Full Tibbetts Creek Basin Land Use
In the full Tibbetts Creek basin, forest and development account for 67% and 30% of land uses, respectively while
agriculture, scrub, wetlands, and other land uses share the remaining portion (King County, 2016b). Much of the
forested land is protected as parkland at the headwaters near Squak and Cougar Mountains. A large tract of
protected forest habitat known as the Cougar/Squak Corridor, spanning the Issaquah, Tibbetts, and May
drainages and owned by King County, is located immediately south (upstream) of the City limits (King County,
2017).
Land Use in City
The existing land uses within the City are a mix of forested parklands, open space, residential, commercial, and
mixed-use. Forest is an important land use, accounting for 41% of the basin in the City limits. They are located
mainly in the uplands in Cougar Mountain Regional Wildland Park and stretch down to Newport Way NW. The
400-acre open space dedicated to the City as part of the Talus developer agreement connects to upstream
forests and is comprised of lawn/pasture with areas of restored native plantings. At Tibbetts Valley Park, lawn and
open space associated with ballparks and playfields predominate, and forested native growth protection areas are
found along Tibbetts Creek and its tributaries. A recent acquisition by the City will preserve open space in the
Harvey Manning Park Expansion area. Single family and multi-family residential areas are located in the foothills
of Cougar Mountain, south of the Harvey Manning Trailhead at Talus, and off of 12th Avenue NW. Several new
residential subdivisions and the new Issaquah Middle Scholl No. 6 are under construction along Renton- Issaquah
Rd SE, south of Harvey Manning trailhead. Commercial and mixed-use areas are located north and south of I-90,
between NE Sammamish Rd and Newport Way NW. Small wetlands are mostly associated with the floodplains of
the Main Stem and its tributaries.
Land Cover
The percentage of impervious surface within a watershed relates closely to the assessed degree of water body
degradation. Using the National Land Cover Database 2016, which estimates the percent of imperviousness by
examining satellite imagery, all lands in the basin within City limits have been placed into categories based on
degree of imperviousness, ranging from the most impervious – “developed: high intensity” – to the least – “forest.”
Land cover is illustrated on Figure 3 and itemized in Table 1.

Table 1: Land Cover Percentages with City Limits
Land Cover Percentages
Barren Land

0%

Developed, Open Space

13%

Developed, Low Intensity

17%

Developed, Medium Intensity

17%

Developed, High Intensity

7%

Forest

41%

Lawn

2%

Wetland

1%

Open Water

0%
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Future Land Use
The 1000-acre Central Issaquah district, spanning portions of the lowland areas of the Issaquah, Tibbetts, and
Parkhill Creek basins, will accommodate the majority of expected growth in the City, including increases in
housing, retail, and public facilities over the next 20 years (City of Issaquah, 2015, amended 2019). The Pickering
and Gilman plan neighborhoods are mostly within the Tibbetts Creek basin, and the Confluence neighborhood is
partly within it. High density residential and mixed-use will be directed toward these neighborhoods.
Growth is also expected to continue in Talus, the 360-acre residential master-planned neighborhood on Cougar
Mountain. Under the Rowley development agreement, the Rowley Center and the Hyla Crossing, totaling 78
acres located south of I-90 and adjacent to SR 900, are expected to continue to redevelop as an urban village
master planned community. As a redevelopment of existing untreated impervious surfaces, the Rowley projects
should improve quality of runoff from the sites as they redevelop by providing treatment facilities.

Critical Areas
Critical areas, such as streams, wetland, lakes, steep slopes, protective buffers, watersheds, aquifer recharge
areas, as well as areas subject to erosion, flooding and landslides, play an important role in maintaining the
hydrology, water quality and habitat in a basin. In accordance with the Issaquah Municipal Code Section Chapter
18.10 Environmental Protection, environmentally critical areas are currently protected and will continue to be
protected within the City of Issaquah.
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1.2. Water Flow Characteristics
In this sub-section, the key water flow characteristics for the basin which are defined by the hydrologic and
hydraulic processes at work in the basin and the existing stormwater infrastructure within the basin are described.
Selected water flow characteristics are depicted on Figure 4.

1.2.1.

Upland Hydrologic and Hydraulic Processes

Potential Evapotranspiration
Evaporation is a major factor in the hydrologic cycle. The Tibbetts Creek basin receives approximately 55 inches
of precipitation each year (based on averaging annual precipitation data for King County gage 18v used in the
calibrated HSPF model prepared for the Willowmoor Project (NHC, 2019, further described in Section 1.5.1). Of
these 55 inches, approximately 17 inches returns to the atmosphere as evaporation or transpiration as calculated
from the HSPF model. Most precipitation intercepted by vegetation, transpires and is accounted for as
evaporation. The amount of water lost to evaporation versus transpiration is nearly impossible to distinguish, so
they are usually grouped together as potential evapotranspiration (PET) in the HSPF model.

Infiltration/Soil Moisture Capacity
The type of soil within the basin determines the amount of precipitation that can infiltrate, and what happens to the
infiltrated water. Infiltrated water can be stored, lost to deep infiltration, or delivered to a stream as shallow
groundwater.
From GIS data, the Tibbetts Creek basin is estimated to have 88 percent pervious and 12 percent impervious
land cover, based on the calibrated HSPF model prepared for the Willowmoor Project (NHC, 2019). The
underlying soils within the pervious area are 92 percent outwash and 8 percent till. While till soils provide an
infiltration of about 12 inches per year, outwash soils infiltrate any precipitation which is not lost to
evapotranspiration.

Groundwater
Groundwater is the portion of precipitation that moves into the soil profile due to gravity and the capacity of the
soil to support infiltration. The groundwater elevation within a stream corridor can vary depending on season,
proximity to the stream, and subsurface characteristics. A gaining stream is one that is recharged or fed by
groundwater (intercepts groundwater table), whereas a losing stream is one that is above the groundwater table
and loses volume to infiltration. An aquifer is an area where the soil is permeable and saturated enough to
transmit adequate water supply to wells and springs.
As part of the Issaquah Creek basin HSPF model calibration, parameters associated with groundwater were
altered to account for overestimation of annual runoff volume for the summer and spring flows by the model as
compared to flows observed at the stream gage (NHC, 2019). Tibbetts Creek basin is part of the larger Issaquah
Creek basin in the HSPF model (NHC, 2019). Groundwater lost to deep infiltration is calculated as a difference
between total precipitation and sum of evapotranspiration and runoff. Approximately 10% of the total precipitation
input is lost to groundwater from the system as deep infiltration. In general, recharge areas do not contribute to
Tibbetts Creek flows and the stream is considered a losing stream.
Although Tibbetts Creek is a losing stream, no lands in the basin are classified as critical aquifer recharge areas
(CARAs).
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1.2.2.

Stream Corridor Hydrologic and Hydraulic Processes

Across Stream Corridor
Overland Flow
In the upper basin within City limits, the higher proportion of preserved forest and open space allows more natural
overland flow patterns into the Claypit, West Fork, and other unnamed tributaries south of SE 82nd St. Within the
more urbanized lower basin, precipitation travels as overland flow for only short distances before it is collected in
a conveyance system. This leads to faster travel times for water entering the tributaries, less opportunity for
infiltration, and only shallow groundwater flow. The overall result is higher volumes and peak rates of runoff
compared to a more natural system.
Stormwater Inflow
The majority of flow in the tributaries and the Main Stem within City limits is from stormwater inflow, since Tibbetts
Creek is a losing stream. There are numerous piped stormwater connections to the tributaries and Main Stem
channel along the length of Tibbets's Creek. The majority of piped connections drain stormwater from adjacent
commercial and residential areas.
Tributary 0170 (Pickering Creek) is an open channel ditch that receives most of its flows from the adjacent
stormwater conveyance system which drains commercial and residential areas of downtown Issaquah.

Along Stream Corridor
Natural Channel Constrictions within the City
Natural constrictions in the channel tend to dampen peak flows by storing water and releasing it slowly. The
constrictions are typically woody debris dams resulting from beaver activity. Four beaver dams have been
identified in the Tibbetts Creek basin by the City (City of Issaquah, 2020).
Open Flow/Pipe Sections
Main Stem Tibbetts Creek: Tibbetts with the exception of at least four crossings of the Renton-Issaquah Road,
crossings at private streets SE 83rd Pl and SE 82nd Street, I-90, and NW Sammamish Rd., the stream is open
channel flow.
Tributary 0170 (Pickering Creek): With the exception of road crossings at 17th Ave NW, NW Sammamish Rd.,
and 19th Ave NW, this 6,596 ft drainage ditch is predominantly open channel flow.
Water Surface Slopes
Water surface slopes follow the ground surface slope under low flows. As flows increase during storm events,
backwater behind natural and human made constrictions flatten the water surface slopes. See Table 2 below for
ground surface slopes for the tributaries and main channel portions of Tibbetts Creek within City limits.

Table 2: Slopes of Stream Channels
Slopes of Stream Channels in Tibbetts Creek Basin
within City of Issaquah
Subbasin

Slope (%)

Main Stem

1.2

Claypit Creek

10.0

West Fork Tibbetts Creek

3.7

0169K North Tributary Creek

10.3

0169 G

18.5

0169I

17.7
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Slopes of Stream Channels in Tibbetts Creek Basin
within City of Issaquah
Subbasin

Slope (%)

H6910 Upstream

13.6

H6910 downstream

2.0

Aircraft creek

1.4

Tributary 0170 (Pickering Creek)

0.3

1.2.3.

Storm Conveyance System

The majority of stormwater infrastructure located in the Tibbetts Creek basin, within the City limits, is included in
the City’s GIS database. This includes collection, conveyance, and stormwater facilities providing flow control or
water quality treatment. The GIS database shows that the Tibbetts Creek basin has approximately 56 miles of
stormwater conveyance conduits with connecting catch basins, manholes, and control and treatment facilities.
Many of the stormwater facilities for both flow control and water quality serve private development or WSDOT,
while 12 underground detention facilities and 5 stormwater ponds are owned by the City. Similarly, 1,584 catch
basins and 204 manholes are owned by the City while the remaining are owned and operated by private parties
or WSDOT.
Table 3 presents stormwater infrastructure counts in Issaquah Creek. Table 4 presents pipe lengths by diameter,
and Figure 5 presents pipe lengths by material.

Table 3: Tibbetts Creek Basin Stormwater Infrastructure Counts
Type

Count*

Catch Basins

1,584

Manholes

204

Flow Control Structures***

12

Treatment Facilities/BMPs***

8

Flow Control Facilities

12

Stormwater Pump Stations

1

* Counts include both City-owned and private/other jurisdiction-owned system elements
*** The number of private facilities for flow control and treatment may be higher than that shown in
the GIS database. The numbers in this table are from the City of Issaquah GIS database.

Table 4: Tibbetts Creek Basin Pipe Lengths by Diameter
Diameter of Pipe

Length of Pipe* (miles)

Less than 12 inches

16.32

Greater than or equal to 12 and less than 18 inches

23.00

Greater than or equal to 18 and less than 30 inches

8.20

Greater than or equal to 30 and less than 54 inches

8.82

Greater than or equal to 54 inches

0.22

Total length

56.56

* City of Issaquah GIS database.
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Figure 4: Tibbetts Creek Basin Pipe Lengths by Material
Characteristics of the storm system vary by neighborhood, generally depending on the age of the development.
The Central Issaquah neighborhood is the economic hub of the City, portions of which are located in the lower
reaches of the Tibbetts Creek basin. This neighborhood has a dense network of stormwater pipes, flow control
and water quality facilities. Water quality facilities are clustered along NW Gilman Blvd. and north of Newport Way
along the Pickering Ditch (see Figure 6). An alternate flow control standard can be used in this neighborhood,
which modifies the flow control standard in the valley floor area of downtown Issaquah by allowing existing land
use to be assumed for the pre-developed condition. Further, a seasonally saturated soil assumption can be used
when site investigations demonstrate that the site contained seasonally saturated soils, and thus the site can be
hydrologically modeled as wetlands.
The Talus neighborhood in the upper basin is also mostly residential. The neighborhood is relatively new,
beginning development in 2008, and is well connected with stormwater infrastructure including detention ponds
and underground detention facilities. Stormwater is conveyed through pipe diameters of up to 36 inches along
NW Talus Dr., and up to 42 inches along Bobcat Ln NW, continuing behind homes to the stormwater ponds along
Renton-Issaquah Rd SE.
The residential neighborhoods of Mountainaire, Woods, and Inneswood were originally built in the 1970s and
1980s without flow control or water quality treatment. Some recent redevelopment sites have provided flow
control ponds and underground detention facilities that drain to Tibbetts Creek. Stormwater from a portion of
Mountainaire neighborhood is conveyed through pipe diameters of 16 inches along Mt. Quay Drive NW to an
underground detention pipe and swale. Stormwater from a portion of Woods neighborhood is conveyed through
pipe diameters of 15 inches to 24 inches along NW Inneswood Dr to a stormwater pond at 12th Avenue NW.
Stormwater from a portion of the Inneswood neighborhood is conveyed through pipe diameters of 15 inches along
NW Datewood Dr to stormwater detention vaults.
The Newport neighborhood at the base of Cougar Mountain is older with limited large-sized drainage pipes and
limited flow control and water quality treatment.
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1.2.4.

Summary of Water Flow Characteristics and Identified Issues

The process for identifying water flow issues involved reviewing available existing reports, GIS information, and
drainage complaints from the City’s database; conducting windshield field assessments; requesting input from
City Stakeholders; meeting with City staff from the Public Works Engineering and Public Works Operations
Departments; conducting an online public survey using a web map; and performing hydrologic and hydraulic
analysis.
Table 5 lists the water flow issues identified for Tibbetts Creek within the preceding fifteen-year period. Figure 4
presents the water flow and maintenance issues. All reported issues within the City are presented in a map in
Appendix A.

Table 5: Identified Water Flow Issues
Identified Flow Issues
Location

Issue ID

24

28

Tributary 0170
(Pickering Creek)
/Central Issaquah

31

6

32

38

75

Tibbetts Creek Basin
Baseline Conditions Assessment Report

Description
NW Sammamish Rd East of SE 56th St - Blocked
Storm Drain: Rain Event 10/18/2017- Perform
critical drain runs and respond to miscellaneous
clogged drain calls and downed trees- Received
call for clogged storm drain. IPD unclogged prior to
my arrival.
NW Sammamish Rd East of SE 56th St –
Flooding: Please address water over roadway
issue called in by IPD. CB# 400009330 is clogged
on NW SAMMAMISH PARKWAY west of State
Park entrance. Unclogged CB# 400009330 and
drained roadway water, cleaned up debris as well.
Cut away shoulder vegetation to drain.
Sammamish Rd East of SE 56th St - IPD Report:
Clogged storm drain- Report of blocked storm
drain from IPD. While in route IPD called a
reported drain was no longer blocked and not
blocking lane. Job complete.
Gilman Blvd - Culvert Cleaning: Low capacity,
maintenance involves cleaning culverts north of
Gilman Ditch.
Newport Way NW at 12th Ave - Sediment and
Flooding: There is a lot of mud in the water runoff
and it looks just like it did just before the slide
happened last time. Please come check it out.
Multiple drains were blocked creating significant
water to run down roadway.
NW Maple St and 12th Ave – Flooding: Possible
water over roadway.- Received called from Bret
Heath. He received info for water over roadway.
On arrival unable to locate any large body of
water. No C/B were obstructed.
Gilman Ditch: Issaquah drainage critical sites
updates.

Source

Work Orders

Work Orders

Work Orders

City Operations Staff

Work Orders

Work Orders

Stakeholder Map
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Identified Flow Issues
Location

Tributary 0170
(Pickering Creek)
/Central Issaquah
Con’t

Issue ID

Description

17

NW Gilman Shopping Center - Flooding Water
covering roadway- Cleared drains at 1145 & 1025
NW Gilman, NW Samm (along I-90)X 2, Clark &
Front, Bush & Front X 2, 85 front st (both
sides),105 Newport, E.Lk. Samm/Front St. N
(under I-90)

4

212

Aircraft
Creek/Newport

213

214

265

267A
5
49

62
Main Stem
Tibbetts/Newport
63

Squak Mountain
Neighborhood

Oakcrest Ponds Culvert – Flooding. Recently
installed culvert to address flooding issues
Puddle(s) in eastbound lane of Newport Way NW
at Oakcrest Dr. Heavy rains on a Sat in December
2019. Rain ran down the Oakcrest Dr hill and onto
Newport because the storm drains at the foot of
Oakcrest are not yet paved correctly; and, there
are no sati [sic]
High water in AA Creek because of the heavy
January 2020 rains. No overflow onto Newport
Way near Oakcrest Dr.
Water in AA Creek only when it rains and runs
down the creek from upper Cougar Mtn. No water
in the creek during the dry season.
Anti-Aircraft creek on the south side jumped bank
and flood area Dec 21 on same day north side
flood all of the creek critical area recently planted
by RIVA and formed new channel to the NW
toward the board walk. Same flooding happened
on Feb 6-7.
AA creek increase over past 10 yr
Tibbetts Manor - Flooding and Sediment; flooding,
holds 500+ yards of sediment
Tibbetts Creek Floodplain Extension: Streambanks
are vertical and eroding.
December 20th 2019 Flooding: Correspondence
from [name redacted], a local resident. She has
taken videos of flooding and turbidity within
streams during the December 20th 2019 rain
event. Correspondence includes links to YouTube
videos of flooding.
December 20th 2019 Flooding: Correspondence
from [name redacted], a local resident. She has
taken videos of flooding and turbidity within
streams during the December 20th 2019 rain
event. Correspondence includes links to YouTube
videos of flooding.

71*

Channel Confined and Downcutting: The channel
is confined near the roadway and is downcutting
significantly. Also lacking quality salmon spawning
gravels

282

Improve storm system along westside of 12th from
park entrance to Newport Way.

Tibbetts Creek Basin
Baseline Conditions Assessment Report

Source

Work Orders

City Operations Staff

Public Web Map 2020

Public Web Map 2020

Public Web Map 2020

Public Web Map 2020

Public Web Map 2020
City Operations staff
2005_RestorationPlan_Water
shedCo

Resident Correspondence

Resident Correspondence

Resident Correspondence

Public Web Map 2020
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Identified Flow Issues
Location

Issue ID
14
1

203
204
250

Unnamed Creeks
(0169K North Tributary
Creek/0169G/0169I)

266
262

Description
Critical Inspection After storm (SE 83rd Pl – Storm
inspection)
In heavy flow, debris builds up, heavy gravel and
erosion which needs to be dug out. (Forest Rim
outfall –Debris and Erosion)
Storm drain back up and overflow onto the road on
12th Ave NW (close to Newport Way) in December
(12/20). All lanes covered with water and overflow
from storm drain.
Large water puddle in Tibbetts Park on 1/28
Big puddle that I have seen 4-5 times over the
rainy season. It is mostly in the east bound lane,
on the Holiday Inn side of the road. I think this is a
drainage issue, but also unsure.
Increase in flows of all these unnamed creeks over
the past 10 yr.
Water from all the uphill unnamed creeks in Dec
21 and Feb 6-8 flowing under Newport way and all
over the land and through the trees on the others
side into Tibbetts Creek

Source
City Operations staff
City Operations staff

Public Web Map 2020
Public Web Map 2020
Public Web Map 2020

Public Web Map 2020

Public Web Map 2020

* This erosion issue has been included in the water flow issues table, but it is not mapped on the Water Flow Characteristic Map

Most of the flow in the Tibbetts Creek basin within the City limits is from stormwater inflow. Some flow originates
upstream of the City in forested headwaters. Reported water flow issues relate to either stormwater system
capacity, when peak flow rates exceed the normal capacity of the existing conveyance system or to the creek
flooding over its banks in the lower reaches where Tibbetts Creek shares a floodplain with Issaquah Creek in the
Central Issaquah neighborhood. Flooding issues within this basin range from water over roadways to structural
flooding and are a concern from the public health and safety perspective.
Tibbetts Creek travels down steep gradients before entering the City, where the topography flattens and the
stream naturally has a wider floodplain. In contrast to today’s flow control standards, in which developments must
match historic flow durations and volumes, development that occurred prior to 1998 was required to match
existing peak runoff rates from the higher gradient reaches upstream, and an increase in impervious surfaces in
the lower reaches resulted in more runoff reaching the stream. Additionally, some development within the FEMA
100-year floodplain, presented on Figure 4-7, was constructed before regulations began to require flood
prevention techniques such as compensatory floodplain storage and zero-rise analyses. Such development
encroached within the floodplain, causing water surface elevations to rise, and increasing both the probability and
the consequences of stream flooding. Development within the floodplain has also disconnected Issaquah Creek
from portions of the surrounding floodplain, which results in high velocities and flow depths. Most flooding
structures within the basin, such as at NW Sammamish Road at Costco Lakes is associated with development
within the floodplain.
Localized flooding is a common theme of the issues documented in Table 5 and reported in the City’s Drain Run
records, Stakeholder input, and the public web map. Localized flooding is caused either by limited capacity of
existing stormwater infrastructure or by sedimentation from upstream sources. Localized flooding has not been
reported in upstream neighborhoods, suggesting that conveyance capacity of existing infrastructure in the
residential neighborhoods is adequate The number of reported clogged inlets, catch basins, and culverts where
the streams exit steep uplands and enter the broad floodplain suggests that upstream sedimentation as is a
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primary concern. Although routine maintenance to clean catch basins, pipes, and ditches occurs, the Drain Run
report and known issues reported by maintenance crews show streets such as NW Sammamish Road flood
because of repeated clogged drains and sedimentation at a frequency that is difficult to manage with maintenance
alone.
Of the drainages in the Tibbetts Creek basin, Tributary 0170 (Pickering Creek) in the Central Issaquah
commercial area has the most reported issues documented in Table 5. The Main Stem of Tibbetts Creek in the
Newport neighborhood has the second-most.
Several issues identified from more than one source were associated with the December 20, 2019 storm.
Development within the floodplain of Tibbetts Creek and Tributary 0170 (Pickering Creek) was threatened by
riverine flooding. A hydrologic analysis of that storm is presented in the Issaquah Creek Baseline Assessment
Report, Section 1.2.4.

1.2.5.

Basin Management Strategy for Water Flow

The Puget Sound Watershed Characterization (Ecology, 2016) selects a water flow basin management strategy
for each of numerous assessment units it identifies in the Puget Sound region. In this SSWMP, the water flow
management strategy for Assessment Unit (AU) 8151 is used as the basis for selecting and prioritizing
stormwater management options (SMOs) in the Tibbetts Creek basin. The basin management strategies are
shown in Table 6 and listed in the Definitions of this plan. The concepts of the watershed characterization that
inform the selection of the basin management strategy are discussed in Chapter 2 of this plan. In general,
importance is related to the importance of the natural process during pre-historic conditions. Degradation, on the
other hand, is related to existing conditions and how the said natural process has been degraded by changes in
land use and land cover. The basin management strategy is shown in Table 6.

Table 6: Basin Management Strategy for Water Flow
Tibbetts Creek Watershed Characterization – Water Flow
(Assessment Unit (AU) 81511)
Levels of Importance
Overall
Delivery
Surface Storage
Recharge
Discharge
Level of Degradation
Overall
Delivery
Surface Storage
Recharge
Discharge
Management Strategy
Overall

1

High
High
High
Moderate High
High
Moderate
Low
High
Moderate
High
Protection

Delivery
Surface Storage
Recharge

Protection
Restoration
Protection

Discharge

Restoration

Assessment Unit includes a small portion of the Schneider Creek basin in the Newport neighborhood.
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1.3. Water Quality Characteristics
In this sub-section, the key water quality characteristics of the basin are described. Selected water quality
characteristics are depicted on Figure 6.

1.3.1.

Selected Water Quality Standards

Waterbody Designated Uses
The Washington Department of Ecology (DOE) sets designated and beneficial uses for each surface water of the
state, under authorities of the federal Clean Water Act and the State’s Water Pollution Control Act. Uses are set
forth in Washington Administrative Code (WAC) Chapter 173-201A and are the basis upon which water quality
standards are established (see next section).
The designated uses for Tibbetts Creek include:










Core summer salmonid habitat 1
Primary contact recreation
Domestic, industrial, and agricultural water supply 1, 2
Wildlife habitat 2, 3
Stock watering 4
Harvesting 4
Commerce and navigation 4
Boating 2
Aesthetic values 2, 3

1

This use is designated for all streams that discharge to lakes such as Lake Sammamish (WAC 173-201A-600(1)(a)).
This designated use is not covered in this report.
3
Suggested parameters (next section) should be appropriately protective for wildlife habitat and aesthetic values.
4
This designated use does not occur in the City.
2

Selected Water Quality Criteria
Washington State has developed criteria for the protection of surface waters of the state. Criteria are intended to
measure whether a water body can be used for its designated uses as described above. The criteria are set forth
in Washington Administrative Code (WAC) Chapter 173-201A Water Quality Standards for Surface Waters of the
State of Washington.
Several studies document sublethal effects on salmonids at lower pollutant concentrations than indicated by the
state criteria. Sublethal effects may include behavioral avoidance of stream reaches, olfactory interference,
predation avoidance, and reduction of reproductive success (Baldwin et al., 2003; Hecht et al., 2007; Svecevicius,
2007; Baldwin et al., 2011). The City of Issaquah is known for its fishery, particularly in the Issaquah Creek basin,
and Tibbetts Creek has documented presence of salmonids. Therefore, where water quality criteria that are more
protective of salmonid life and reproduction have been suggested in scientific literature, the standard selected in
this SSWMP is the more protective.
This SSWMP characterizes water quality in Tibbetts Creek by comparing stream monitoring data to water quality
criteria for a variety of parameters, as described in Section 2.3.4. For each parameter, a set of criteria derived
either from the state’s Water Quality Standards or from more protective standards derived from scientific literature
has been selected and is presented in Table 7. In all cases, the most protective standard has been selected.

Tibbetts Creek Basin
Baseline Conditions Assessment Report

21

Otak

Table 7: Selected Water Quality Criteria
Tibbetts Creek Water Quality Criteria
Parameter

Applicable
Designated
Use

State Water Quality Standard
Criteria (WAC 173-201A)

Temperature

Aquatic Life:
Core
Summer
Salmonid
Habitat

Shall not exceed 16°C (60.8°F)
measured by the 7-day average of
the daily maximum temperatures
(7-DADMax),
Supplemental Spawning and
Incubation Protection temperature
criteria of 16 °C

< 16 °C 1-day
Max

Dissolved
Oxygen

Aquatic Life:
Core
Summer
Salmonid
Habitat

9.5 mg/L (lowest 1-Day minimum)

> 9.5 mg/L

Turbidity

Aquatic Life:
Core
Summer
Salmonid
Habitat

Shall not exceed 5 NTU3 over
background when the background
is 50 NTU or less; or A 10 percent
increase in the turbidity when the
background turbidity is more than
50 NTU

< 7 NTU

Total
Suspended
Solids

Aquatic
Life

No State criteria

< 25 mg/L

pH

Aquatic Life:
Core
Summer
Salmonid
Habitat

Shall be within the range of 6.5 to
8.5 pH units4, with a human
caused variation within the range
of less than 0.2 units

6.5 – 8.5

Based on state water quality
standard

Geometric
Mean < 100
CFU/100mL
and
< 10%
exceeding 200
CFU/100mL

Based on state water quality
standard

Primary
Contact
Recreation

Fecal Coliform5 organism levels
must not exceed a geometric
mean value of 100 CFU6 or MPN6
per 100 mL, with not more than 10
percent of all samples (or any
single sample when less than 10
sample points exist) obtained for
calculating the geometric mean
value exceeding 200 CFU or MPN
per 100mL
E. coli organism levels within an
averaging period must not exceed
a geometric mean value of 100
CFU or MPN per 100 mL, with not
more than 10 percent of all
samples (or any single sample
when less than ten sample points
exist) obtained within the
averaging period exceeding 320
CFU or MPN per 100 mL

None

None

Fecal Coliform

Tibbetts Creek Basin
Baseline Conditions Assessment Report

Selected Water
Quality
Standard

Selected Water Quality Standard
Rationale
Because instantaneous grab
samplings were used in collecting
samples, and they were not
suitable for direct comparison to
the state criteria, the selected
standard is based on 1-day
Maximum1
Because instantaneous grab
samplings were used in collecting
samples, and they were not
suitable for direct comparison to
the state criteria, the selected
standard is based on 1-day
Minimum2
Since no background data was
available to compare to, a
criterion based on high level of
protection for salmonids has been
selected (Lloyd, 1987; Lloyd et al.
1987)
The selected criterion provides a
high level of protection for
salmonids (Lloyd, 1987; Lloyd et
al. 1987)
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Tibbetts Creek Water Quality Criteria
Parameter

Dissolved
Copper

Dissolved Lead

Applicable
Designated
Use

Aquatic Life :
Toxic
substances

Aquatic Life
– most
sensitive
biota: Toxic
substances

State Water Quality Standard
Criteria (WAC 173-201A)

Selected Water
Quality
Standard

Acute and chronic criteria copper
concentration formulas
incorporating water hardness
(calculated baseflow criteria for
Tibbetts Creek were 18.7 μg/L for
Acute and 12.4 μg/L for Chronic;
calculated stormflow criteria for
Tibbetts Creek were 11.1 μg/L for
Acute and 7.7 μg/L for Chronic)
Acute and chronic criteria lead
concentration formulas
incorporating water hardness
(calculated baseflow criteria for
Tibbetts Creek were 72 μg/L for
Acute and 2.8 μg/L for Chronic;
calculated stormflow criteria for
Tibbetts Creek were 39.2 μg/L for
Acute and 1.5 μg/L for Chronic)
Acute and chronic criteria zinc
concentration formulas
incorporating water hardness
(calculated baseflow criteria for
Tibbetts Creek were 124.6 μg/L for
Acute and 113.7 μg/L for Chronic;
calculated stormflow criteria for
Tibbetts Creek were 77.8 μg/L for
Acute and 71.1 μg/L for Chronic)

< 1.24 μg/L

Selected Water Quality Standard
Rationale

< 4 μg/L
Based on values to minimize
sublethal effects to salmonids
derived from scientific studies or
on more protective State
standards
(Baldwin et al., 2003; Baldwin et
al., 2009; Eisller, 1988 [copper])
(WA State chronic aquatic life
threshold protection threshold
[lead])
(Sprague, 1968; WSDOT, 2011
[zinc]) )

Dissolved Zinc

Aquatic Life
– most
sensitive
biota: Toxic
substances

AmmoniaNitrogen

Aquatic Life

No State criteria

< 2 mg/L

Nitrate +
Nitrite-Nitrogen

Aquatic
Life

No State criteria

< 10 mg/L for
Nitrate and < 1
mg/L for Nitrite

Total
Phosphorus

Aquatic
Life

No State criteria for stream

< 10 μg/L

< 8.6 μg/L

Based on the criteria for chronic
exposure to salmonid species
(EPA, 2013)
Based on EPA regulations for
drinking water
(https://www.epa.gov/groundwater-and-drinkingwater/national-primary-drinkingwater-regulations)
Based on the EPA criteria for
streams in Ecoregion II, which
contains western Washington

1

The single available stream temperature was considered as 1-day Maximum in each event
The single available stream dissolved oxygen was considered as 1-day Minimum in each event
3
NTU—unit of measurement for turbidity; Nephelometric Turbidity Units
4
pH Unit—measurement of pH is expressed as the negative logarithm of the hydrogen ion concentration
5
Fecal Coliform standard expires 12/31/2020
6
CFU and MPN—units of measurement for number of bacteria; Colony Forming Unit and Most Probable Number, respectively
2

1.3.2.

Water Quality Assessment for Washington State

Section 303(b) of the Clean Water Act requires Washington State to prepare a list of all waters in the state for
which designated uses are impaired by pollutants. These water bodies do not meet surface water quality
standards and are not expected to improve within the next two years. In addition, Section 305(b) of the Clean
Water Act requires an assessment of the status of all the state’s waters. Ecology has combined these
requirements in the Water Quality Assessment and categorized waters of the state in 303(d) listings.
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Within City limits, Tibbetts Creek does not meet surface water quality standards for dissolved oxygen (DO),
temperature, and bacteria, based on Ecology’s 2016 Water Quality Assessment. The assessed waters are placed
into one of five water quality categories that describe the status of water quality in Tibbetts Creek. Categories are
presented in Table 8.

Table 8: Water Quality Assessment Reporting
Department of Ecology Water Quality Assessment Reporting
for Tibbetts Creek in City of Issaquah
Lower
Main Stem Tibbetts
Tibbetts Creek
Creek
Listing

Category

Dissolved Oxygen (DO)

51

51

Temperature

51

51

Bacteria

4A3

4A3

Mercury

n/a

22

Arsenic

n/a

14

Ammonia-N

n/a

14

Selenium

n/a

14

1

Category 5 (303(d) list) means Ecology has data showing water quality standards have been violated and no Total Maximum Daily Load
(TMDL) or pollution control plan is in place.
2
Category 2 means that some evidence of a water quality problem exists, but not enough to show persistent impairment.
3
4A means that a TMDL has been developed and is currently being implemented.
4
Category 1 means a water body meets the state water quality standards. Being placed in this category does not necessarily mean that a
water body is free of all pollutants.

Watershed-Related Reports
For impaired waterbodies (303(d) list), Ecology is required to develop water quality improvement projects, or
TMDLs, to determine the amount of pollutant loading that a given waterbody can receive and still meet water
quality standards. Where waterbodies do not meet water quality standards for a particular pollutant, TMDLs are
implemented through Waste Load Allocations, inserted as pollutant limits in permits to point source dischargers,
and through Load Allocations and non-regulatory programs for nonpoint sources, to bring water quality up to
standards.
In response to the water quality impairment listing, Ecology developed the following TMDL report: Issaquah Creek
Basin Water Cleanup Plan for Fecal Coliform Bacteria (June 2004). The report includes Tibbetts Creek in the
Issaquah Creek basin and applies to improvement of Tibbetts Creek. Under the TMDL, the City of Issaquah is
responsible for reducing discharge of bacteria from its municipal storm sewer.
The City of Issaquah is currently implementing practices and programs to reduce fecal coliform bacteria in
Tibbetts Creek, including illicit discharge source tracing and monitoring.
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1.3.3.

Pollutant Sources

Pollutant sources are generally referred to as either point sources or nonpoint sources. Point sources are
discharges of pollutants from a point source, such as pipes, outfalls, and conveyance channels. Nonpoint source
pollution typically comes from diffuse sources. This section contains a general discussion of stormwater pollutant
sources. Section 1.3.6 provides more detail.

Point Sources
The 1972 Federal Water Pollution Control Act amendments require that all industrial, wastewater, and municipal
point source dischargers of pollutants obtain a National Pollutant Discharge Elimination System permit (NPDES).
Historically, this permit was issued to industrial and wastewater treatment facilities. The 1987 Clean Water Act
amendments expanded the permitting system to include municipal stormwater discharges.
Ecology has been delegated the authority to administer the NPDES permitting program by the Environmental
Protection Agency (EPA). Ecology issues several categories of general NPDES Permits, including:





Construction General Permit
Industrial and Sand and Gravel (Mining) Stormwater General Permits
Municipal Stormwater Permits
Wastewater Treatment General Permit

Construction General Permit
The Construction General Permit (CGP) requires best management practices to control sources of sediment and
pollutants from construction sites. Development sites involving ground-disturbing activity of one acre or more are
required to obtain this permit from the Department of Ecology for the duration of land-disturbing activities. This
permit is currently employed at eight construction projects in the basin. Future CGPs are anticipated in the basin
as development occurs.
Industrial and Sand and Gravel (Mining) Stormwater General Permits
There is one active Industrial Stormwater General Permit and no active Sand and Gravel Stormwater Permits
issued within the Tibbetts Creek basin, as follows:


API A GE Healthcare Company, CNE125570, Industrial SW GP

The entity listed above holds a separate active NPDES Permit which authorizes industrial stormwater discharges
to Tibbetts Creek. The permit requires the implementation of pollution prevention measures to reduce the
discharge of pollutants. The permit also requires stormwater discharge monitoring and implementation of
additional pollutant source controls and stormwater treatment if pollutant benchmarks are exceeded.
Previous mining permits were documented in the basin but are no longer active (King County, 2019). Historic
mining in the Tibbetts Creek uplands is a well-documented ongoing source of sediment in the basin, for which the
City constructed a 500 cubic yard inline sedimentation pond in Tibbetts Valley Park in 2005 (KPG, Inc. 2004).
Municipal Stormwater Permits
The City of Issaquah holds a Phase II Municipal Stormwater Permit. This permit allows the City to discharge
stormwater from its Municipal Separate Storm Sewer System (MS4) to surface and groundwater. The Washington
State Department of Transportation (WSDOT) holds a Phase I Municipal Stormwater General Permit to discharge
stormwater from WSDOT facilities in areas covered by a Phase I or Phase II Municipal Stormwater Permit.
WSDOT facilities discharge stormwater from I-90 and SR-900 in Tibbetts Creek Basin.
Wastewater Treatment General Permit
Issaquah’s wastewater is sent to King County’s South Wastewater Treatment Plant in Renton, which discharges
to the Green River. Therefore, there is no Wastewater Treatment Permit issued to the City of Issaquah.
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Non-Point Sources
The term “non-point source” (NPS) is defined to mean any source of water pollution that does not meet the legal
definition of “point source” in section 502(14) of the Clean Water Act. That definition states:
The term “point source” means any discernible, confined and discrete conveyance, including but
not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling stock,
concentrated animal feeding operation, or vessel or other floating craft, from which pollutants are
or may be discharged. This term does not include agricultural stormwater discharges and return
flows from irrigated agriculture.
Unlike pollution from industrial and sewage treatment plants, NPS pollution comes from many diffuse sources.
NPS pollution is caused by stormwater moving over the ground. As the stormwater runoff moves, it transports
natural and human-made pollutants into receiving waterbodies.
A general discussion or urban and non-urban sources of nonpoint pollution in the Tibbetts Creek basin follows. An
analysis of specific parameters and potential sources within the Tibbetts Creek basin follows in Section 1.3.6.
Urban Sources
Urban watersheds have many types of impervious surfaces, including buildings, sidewalks, highways, roads,
driveways, and parking lots. Sediment and other pollutants accumulate on these surfaces between storm events
and may be washed off into storm drains or directly into streams during storms. Thus, surface water runoff is a
method by which pollutants are transported to Tibbetts Creek. Urban development may expose the area to a wide
variety of chemical substances from commercial, residential, and industrial activities. Pollutant types may become
more complex and variable with increasing urbanization. Typical pollutants found in stormwater runoff in
urbanized watersheds include sediment, nutrients, pathogens, metals, petroleum products, and organics.
As noted in a 2004 Ecology report which includes Tibbetts Creek in the Issaquah Creek basin, “urban pollutants
reach Tibbetts Creek and its tributaries primarily by stormwater runoff. Contaminants collect on impervious areas
and are washed into storm drains or directly into streams. Consequently, pollutants reach stream systems quickly
and in high concentrations during typical storms” (Ecology, 2004, p. 18).
Tibbetts Creek receives stormwater from many residential neighborhoods. Pollutants associated with residential
activities include metals and hydrocarbons from vehicle use and maintenance, bacteria and nutrients from pet
waste, soaps and toxics from vehicle washing, nutrients and toxics from fertilizers and pesticides, and sediment
from erosion. On-site septic systems are located within some of these neighborhoods and upstream of the City
and may be a source of bacteria in Tibbetts Creek (Ecology, 2004; Galbraith, 2020). This SSWMP does not
evaluate whether on-site septic systems contribute bacteria to Tibbetts Creek.
In addition, Tibbetts Creek receives stormwater from much of downtown Issaquah between SR-900 and Issaquah
Creek through Tributary 0170 (Pickering Creek) (City of Issaquah, 2011). Tibbetts Creek is mainly vulnerable to
storm events which is expected to increase as urban development in the Tibbetts creek basin increases. This
brings more stormwater runoff from construction activity and an increase in impermeable surfaces (King County,
2019).
Tibbetts Creek and its tributaries receive stormwater from roadway runoff within City limits. An interstate freeway
(I-90), one state highway (SR-900), and many City roads (such as Renton Issaquah Road SE, 17th Avenue NW,
NW Juniper Street, 7th Avenue NW, Newport Way NW, NW Poplar Way, NW Gilman Boulevard, NW Sammamish
Road, SE 83rd PIace, SE 82nd Street, and NW Maple Street), cross over streams in the Tibbetts Creek basin.
Much of the stormwater runoff from these pollution generating surfaces enters Tibbetts Creek with limited
treatment. Highway runoff is described as a significant source of bacteria to streams in literature sources
(Ecology, 2004). Additional roadway pollutant loading into Tibbetts Creek may consist of metals such as copper
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and zinc typically associated with vehicular traffic as well as hydrocarbons from roadway surfaces (Ophar and
Friedler, 2010). Water qualities
Urban development often reduces vegetated riparian stream buffers. The reduced buffers can contribute to a
reduction of shading that affects the temperature and oxygen levels within the drainage system and stream.
Non-Urban Sources
Agriculture accounts for 1% of land use in the basin (see Section 1.1.2), both upstream of and within the City. No
studies documenting specific impacts of agriculture on Tibbetts Creek were located. Typical impacts of
agricultural land uses “include increase in transport of sediment, nutrients, and bacteria to wetlands and
streams” (Ecology, 2004, p.18).
Historic mining upstream of City limits is well-documented as a previous source of sediment and turbidity in the
stream up until recently (King County DNRP, 1996; King County, 2016; King County, 2019; KPG, Inc. 2004). No
direct documentation of present-day sediment-laden runoff from closed mining operations was located. Similarly,
historic logging is documented as reducing stream-channel stability, leading to historic downstream sedimentation
(King County DNRP, 1996). No direct documentation of continued impacts from historic logging was located.
Tibbetts Creek provides habitat for a multitude of wildlife making use of the large parks and protected open
spaces. Wildlife, including mammals and birds, is a source of bacteria and can increase the fecal coliform bacteria
levels in streams. As noted in a 2004 Ecology report which includes Tibbetts Creek in the Issaquah Creek basin,
bear, elk, deer, cougar, beaver, otter, ducks, geese, heron, eagles and other wildlife are observed in the
watershed. “These and other warm-blooded animals contribute fecal coliform bacteria loading directly and
indirectly to streams” (Ecology, 2004, p. 20). “Loading from wildlife is considered natural background except
where land use practices inordinately attract the wildlife. Some practices such as unkempt dumpster areas or
littered parking lots can attract birds and other wildlife, and cause excess bacteria loading” (Ecology, 2004, p. 20).

1.3.4.

Waterbody Monitoring Data—Water Quality Data

Water quality monitoring data and summaries provided by the City’s Aquatic Resource Monitoring Program have
been analyzed and compared in this SSWMP.
Since 2009, the City has collected samples at a total of four monitoring stations presented in Table 9.

Table 9: Tibbetts Creek Basin Sampling Locations and Station IDs
Locations
Tibbetts Creek Upstream
Tibbetts Creek Manor*
Tibbetts Creek Downstream (TC-D)

Station ID
(TC-U)
(TC-M)
(TC-D)

Tributary 0170

(T-0170)

* currently inactive

The most recent ten years of water quality data are analyzed in this SSWMP. These samples were collected from
2009 to 2018 from the following three stations, which are illustrated on Figure 7:
•
•
•

Tibbetts Creek Upstream (TC-U),
Tibbetts Creek Downstream (TC-D), and
Tributary 0170 (T-0170).

A brief summary of the City’s previous findings as documented in the 2011 State of our Waters Report, and based
on samples collected from 1998 to 2010, is presented in this SSWMP.
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Sampling Events
Grab samples were taken during baseflow and stormflow conditions by City of Issaquah staff. A total of 63 events
were sampled including 33 and 30 events for baseflows and stormflows, respectively from 2009 to 2018.
Baseflow samples were mostly collected during spring and summer while stormflow samples were mostly
collected during fall and winter. Storm samples were collected during significant rainfall events (greater than 0.25
inches/24 hours) that result in urban runoff and/or stream erosion, and baseflow samples represent dry weather
flows in the streams.

Data Evaluation Methods
This SSWMP report utilizes selected water quality standards as presented in Table 7 to evaluate existing stream
water quality conditions in the Tibbetts Creek basin. Water quality summary data are presented in tables to
compare base and stormflow data with selected water quality standards for each constituent.

Summary of Storm and Baseflow Water Quality Data
Table 10 and Table 11 summarize the baseflow and stormflow data collected from 2009 to 2018 ;both the
average and range of values are provided for each parameter. The selected water quality criterion (see Table 7)
is also displayed for reference.

Table 10: Comparison of Baseflow Data with Selected Water Quality Criteria
Comparison of Tibbetts Creek Baseflow Data
with Water Quality Criteria

Parameter

Tibbetts Creek
Upstream
(TC-U)

Tibbetts Creek
Downstream
(TC-D)

Baseflow

Baseflow

Tributary 0170

(T-0170)

Average
of All
Sampling
Stations

Criteria*
(2009-2018)
Average

Range

(2009-2018)
Average

Baseflow
(2009-2018)

Range

Average

Range

Conventional
Temperature;
°C

<16

11.6

6.118.5

13.1

6.223.8

14.2

pH, pH units

6.5 – 8.5

7.3

6.3-8.4

7.1

6.2-8.1

6.9

Dissolved
Oxygen,
mg/L

>9.5

9.7

3.3-13

8.7

4.7-14

6.8

2.4-10

8.4

Conductivity,
μohms/cm

No criteria

256.9

120510

242.8

110373

264.7

160357

254.8

Total
Suspended
Solids, mg/L

<25

6.51

0.5-51

4.8

0.5-19

5.5

0.5-21

5.6

Turbidity,
NTU

<7

3.2

1.2-9.4

9.9

2.3144

11.6

3.734.6

8.2

Hardness,
mg/L

No criteria

115.1

40-250

109.3

49-180

107.1

54-150

110.5
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Comparison of Tibbetts Creek Baseflow Data
with Water Quality Criteria
Tibbetts Creek
Upstream
(TC-U)
Parameter

Tibbetts Creek
Downstream
(TC-D)

Tributary 0170

(T-0170)

Average
of All
Sampling
Stations

Criteria*
Baseflow

Baseflow

Baseflow

(2009-2018)

(2009-2018)

(2009-2018)

Average

Range

51.3

2-860

Average

Range

Average

Range

62,600

53.4

6-640

Bacteria

Fecal
Coliform,
CFU/100mL

Geometric
Mean** <100
and

61.3

55.3
<10%
exceeding
200

No

No

No

Nutrients
Nitrate +
NitriteNitrogen,
mg/L

<10 for
Nitrate and
<1 for Nitrite

0.97

0.072.6

0.95

0.012.8

0.34

0.071.26

0.8

Total
Phosphorus,
μg/L

No State
criteria for
stream (for
the Lake
<10)

21

2.5-61

41.7

2.5390

108.2

54-191

57

AmmoniaNitrogen,
mg/L

<2

0.03

0-0.3

0.04

0-0.38

0.35

0-0.77

0.1

Copper,
dissolved
μg/L

<4

1.1

0.4-7

1.1

0.43-6

1.2

0.36-4

1.3

Lead,
dissolved
μg/L

<1.24

0.19

0.03-3

0.12

0.030.5

0.36

0.03-6

0.2

Zinc,
dissolved
μg/L

<8.6

2.4

0.0329.8

2.7

0.2510

4.3

0.318.4

3.1

Metals

* Tibbetts Creek Selected Water Quality Criteria (Table 7).
**

Geometric mean calculated by taking the nth root of the product of n observations during baseflows within the reporting period.
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Table 11: Comparison of Stormflow Data with Water Quality Criteria
Comparison of Tibbetts Creek Stormflow Data
with Water Quality Criteria

Parameter

Tibbetts Creek
Upstream
(TC-U)

Tibbetts Creek
Downstream
(TC-D)

Stormflow

Stormflow

Stormflow

(2009-2018)

(2009-2018)

(2009-2018)

Criteria*

Average

Range

Average

Tributary 0170

(T-0170)

Range

Average

Range

Average
of All
Sampling
Stations

Conventional
Temperature;
°C

<16

10.6

5.419.1

11.3

5.1-19.4

12.2

5.719.5

11.4

pH, pH units

6.5 – 8.5

6.96

6.2-8.2

6.8

6.2-7.6

6.6

5.8-7.6

6.8

>9.5

10.1

6.8-12

9.1

6.2-13

7.9

5.1-13

9

No criteria

220.9

821210

166.1

76-310

123.6

51-320

170.2

Total
Suspended
Solids, mg/L

<25

33.1

0.5400

29

3-120

24.6

0.5110

28.9

Turbidity,
NTU

<7

23.7

2.1191.3

43.2

6.3-218

49.1

7.7473

38.7

Hardness,
mg/L

No criteria

74

36-190

70.2

40-140

46.1

18-130

63.4

Geometric
Mean**
<100 and

463.8

513,000

788.2

4025,000

586.7

5818,000

Dissolved
Oxygen,
mg/L
Conductivity,
μohms/cm

Bacteria

Fecal
Coliform,
CFU/100mL

612.9
<10%
exceeding
200

No

No

No

Nutrients
Nitrate +
NitriteNitrogen,
mg/L

<10 for
Nitrate and
<1 for
Nitrite

1.3

0.022.5

1.1

0.01-2.5

0.43

0.071.6

0.9

Total
Phosphorus,
μg/L

No State
criteria for
stream (for
the Lake
<10)

53.6

8-202

63.9

23-187

105.43

41-247

74.3

AmmoniaNitrogen,
mg/L

<2

0.02

0-0.12

0.05

0-0.21

0.13

0-0.43

0.07
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Comparison of Tibbetts Creek Stormflow Data
with Water Quality Criteria
Tibbetts Creek
Upstream
(TC-U)
Criteria*

Parameter

Tibbetts Creek
Downstream
(TC-D)

Tributary 0170

(T-0170)

Stormflow

Stormflow

Stormflow

(2009-2018)

(2009-2018)

(2009-2018)

Average

Range

Average

Range

Average

Range

Average
of All
Sampling
Stations

Metals
Copper,
dissolved
μg/L

<4

1.7

0.5-3

2.6

0.75-13

3.3

1.5-26

2.5

Lead,
dissolved
μg/L

<1.24

0.13

0.030.5

0.15

0.03-1

0.19

0.0251.13

0.2

Zinc,
dissolved
μg/L

<8.6

3.5

0.514.4

5.4

0.5-32.2

15.95

5.172.6

8.28

* Tibbetts Creek Selected Water Quality Criteria (Table 7).
**

Geometric mean calculated by taking the nth root of the product of n observations during storm events within the reporting period.

Table 12 summarizes the exceedances of the selected water quality standards from 2009 to 2018. The number of
exceedances is compared to the number of samples (e.g., “2/33” means 2 of 33 samples exceeded the selected
water quality standard) and is used to calculate the percent of exceedances.

Table 12: Summary of Exceedances (2009-2018)
Summary of Exceedances of Water Quality Standards, Tibbetts Creek 2009-2018 Data
(Baseflow and Stormflow)
Location/Station ID
Parameter

pH
Temperature
DO
Fecal Coliform
Turbidity
Total Suspended Solids

Tibbetts Creek Basin
Baseline Conditions Assessment Report

Type of
Flow
Baseflow
Stormflow
Baseflow
Stormflow
Baseflow
Stormflow
Baseflow
Stormflow
Baseflow
Stormflow
Baseflow
Stormflow

Tibbetts Creek
Upstream
(TC-U)
2/33 (6%)
2/28 (7%)
7/33 (21%)
3/27 (11%)
11/32 (34%)
9/28 (32%)
9/33 (27%)
17/29 (57%)
3/32 (9%)
23/30 (77%)
2/33 (6%)
8/30 (27%)

Tibbetts Creek
Downstream
(TC-D)
3/33 (9%)
7/29 (24%)
11/33 (33%)
6/27 (22%)
23/32 (72%)
19/28 (68%)
5/33 (15%)
22/29 (76%)
8/31 (26%)
28/30 (93%)
0/33 (0%)
14/30 (47%)

Tributary 0170

(T-0170)
7/33 (21%)
14/29 (48%)
11/33 (33%)
6/27 (22%)
30/32 (94%)
24/28 (86%)
4/33 (12%)
22/29 (76%)
25/31 (81%)
30/30 (100%)
0/33 (0%)
10/30 (33%)
33
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Summary of Exceedances of Water Quality Standards, Tibbetts Creek 2009-2018 Data
(Baseflow and Stormflow)
Location/Station ID
Parameter

Total Phosphorus 1
Dissolved Copper
Dissolved Lead
Dissolved Zinc

Type of
Flow
Baseflow
Stormflow
Baseflow
Stormflow
Baseflow
Stormflow
Baseflow
Stormflow

Tibbetts Creek
Upstream
(TC-U)
27/33 (82%)
29/30 (97%)
1/33 (3%)
0/30 (0%)
1/33 (3%)
0/30 (0%)
1/33 (3%)
3/30 (10%)

Tibbetts Creek
Downstream
(TC-D)
29/33 (88%)
30/30 (100%)
1/33 (3%)
3/30 (10%)
0/33 (0%)
0/30 (0%)
2/33 (6%)
4/30 (13%)

Tributary 0170

(T-0170)
33/33 (100%)
30/30 (100%)
1/33 (3%)
3/30 (10%)
2/33 (6%)
0/30 (0%)
2/33 (6%)
25/30 (83%)

Key: Green 0-15%; Yellow 15%-35%; Red ≥35% of time the standard was not met.
1
There is no state-based criterion for phosphorous levels in non-lake freshwater systems, so exceedance color coding was not applied to
these cells. Data in these cells represent measurements of phosphorous greater than 10 μg/L—which is an exceedance level of phosphorous
for oligotrophic lakes per WAC 173-201A-230 and per EPA stream criterion for western Washington.

1.3.5.

Macroinvertebrate Data

Benthic macroinvertebrates are monitored because they are good indicators of the biological health of stream
systems and play a crucial role in the stream ecosystem. An analysis of the macroinvertebrate community
structure can be used to determine the ecological health of streams. The Benthic Index of Biotic Integrity (B-IBI) is
a standardized scoring system that can be used to compare and rank the health of streams.
Seven macroinvertebrate sampling sites have been given B-IBI scores by various agencies in the Tibbetts Creek
basin from 2001 and 2019 as shown in Table 13. All seven are within City limits and are presented on Figure 7.

Table 13: Tibbetts Creek B-IBI Station IDs
Station ID
A630 Tibbets
TibbettMaple
08LAK36991
TCIssManor
08LA012
WAM06600-062567
TCIssDown
1

Site 08LAK3699 is 300m downstream and site TCIssManor is 160m upstream of 08LA01. As it is noted in 2019 King County report, “site
08LAK3699 had historically been influenced by homeless encampments and was very close to a bridge. For habitat survey and 2017-2018 BIBI sampling, site shifted upstream to site WAM06600-062567, to ensure there would be sufficient stream length to sample” (King County,
2019, p. 13).
2 Sites 08LA01 and WAM06600-062567 are the same location (King County, 2019).

Overall B-IBI scores for these samples range from poor to excellent—associated with location and sample
timing—and with lower scores indicating a stream system that has been impacted by human activity. B-IBI scores
and comments for the six most recent Tibbetts Creek samples within City limits are presented in Table 14.
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Table 14: Summary of Tibbetts Creek B-IBI Scores
Summary of Tibbetts Creek B-IBI Scores1
Sample
Date,
Sampled
By

Site

Overall
B-IBI
Score2

8/15/2001,
King County
- DNRP

A630
Tibbets

29.4/100
Poor

9/5/2008,
City of
Issaquah

TCIssManor

50.6/100
Fair

9/9/2011,
City of
Issaquah

TibbettMaple

54.6/100
Fair

9/9/2011,
City of
Issaquah
8/29/2018,
King County
- DNRP
9/9/2019,
King County
- DNRP

TCIssDown

27.5/100
Poor

08LA01

91.2/100
Excellent

08LAK3699

36.3/100
Poor

Comment
The overall metric received a poor score. Clinger richness, pollution-intolerant
richness and caddis fly taxa richness received very poor scores. May fly taxa
richness received a fair score. Stonefly and percent predator richness received
poor scores. The overall taxa richness for the site is poor.
The site scored poor for overall taxa richness. May fly and stone fly taxa
richness scored fair. Pollution-intolerant and percent predator richness scored
poor. Caddis fly and clinger taxa richness received good scores.
The site received poor scores for overall taxa richness and clinger richness.
May fly, caddis fly, and stonefly all received fair scores for taxa richness.
Pollution-intolerant taxa richness received very poor scores. Percent predator
received a good score.
The site scored very poor for overall taxa richness. Stonefly, may fly, caddis fly,
clinger, and pollution-intolerant taxa richness all received very poor scores. The
overall metric is lifted to a poor rating by good percent predator taxa richness.
The overall site metric and taxa richness received excellent scores. Stonefly,
caddis fly, clinger, pollution-intolerant, and percent predator richness all
received excellent scores. May fly taxa richness received a fair score.
Overall taxa richness for the site is poor. May fly and pollution-intolerant taxa
richness received poor scores. Percent predator richness received a very poor
score. Stonefly, caddis fly, and clinger richness received fair scores.

1

Source: Puget Sound Stream Benthos website (https://www.pugetsoundstreambenthos.org/Default.aspx), sampling conducted by City of
Issaquah and King County – DNRP.
2

Scoring is based on Fore and Wisseman 2012.

1.3.6.

Analysis of Stream Health

This sub-section analyzes stream health based on water quality data for individual parameters and suggests
pollutant sources derived from literature.
Physical and chemical parameters of Tibbetts Creek indicate several water quality issues frequently, but not
always, expressed during stormflow events. Data suggests that water quality is not degraded during baseflow
events for total suspended solids and dissolved zinc but mostly degrades for these pollutants during storm events.
The Department of Ecology estimates that one-third of all the polluted waters in Washington State are polluted
through stormwater runoff (King County, 2016). Below is a discussion of the physical, chemical, and biological
health of Tibbetts Creek based on existing studies and water quality data collected by the City of Issaquah.

Dissolved Oxygen (DO)
Existing DO Condition
The selected standard for DO, described in Section 1.3.1, is greater than 9.5 mg/L. Main Stem Tibbetts Creek and
lower Tibbetts Creek each has a Category 5 303(d) listing for DO (Table 7), and they are considered impaired.
Impaired stream reaches are illustrated on Figure 6.
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that average
concentrations of DO fell below the 9.5 mg/L standard in Tributary 0170 and downstream Tibbetts Creek under
baseflow and stormflow events. The low range of the data dropped below the 9.5 mg/L standard in all sampling
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stations during baseflow and stormflow conditions, primarily during warmer summer/early fall conditions from
June to early October. The Tributary 0170 site displayed a pattern of overall lower DO conditions; DO dropped to
below 5 mg/L in five occasions under baseflow condition. The highest and lowest average DO concentrations
were measured in Tibbetts Creek Upstream and Tributary 0170, respectively under both flow conditions.
Averages of DO concentrations in Tibbetts Creek were 8.4 mg/L and 9.0 mg/L during baseflow and stormflow
conditions, respectively. Average baseflow DO concentration in Tibbetts Creek Upstream was 9.7 mg/L, but it
decreased to 8.7 mg/L in Tibbetts Creek Downstream as the creek flows through the City.
Table 12 summarizes the exceedances of the DO standard during baseflow and stormflow from 2009–2018. In
upstream Tibbetts Creek, DO concentrations fell below the water quality standard during 11 of the 32 total
baseflow sampling events (34% samples not meeting standard) and during 9 of the 28 total stormflow sampling
events (32%). The Tibbetts Creek basin streams did not meet the DO standard during numerous sampling
events. All stations had events that did not meet the water quality standard for DO, most often during baseflow
condition . Baseflow and stormflow DO concentration standards were most often not met in downstream Tibbetts
Creek and Tributary 0170 . Low DO is a parameter of concern in downstream Tibbetts Creek and Tributary 0170
during both baseflow and stormflow events . It is also of moderate concern in upstream Tibbetts Creek during
both flow conditions.
Historical DO Patterns
The City of Issaquah produced the State of Our Waters report in 2011 summarizing collected data during storm
and baseflow conditions since 1998. A review of the summarized 1998-2010 data shows all three Tibbets Creek
basin monitoring stations fell below the standard selected for DO in this SSWMP. DO was of moderate concern in
upstream and downstream Tibbetts Creeks, but it was more of a concern in Tributary 0170. A summary of storm
and baseflow data collected between 2009 and 2010 also indicated that DO was one of the parameters of
concern in Tibbetts Creek (City of Issaquah, 2011). Low DO was mentioned as the most significant water quality
constituent of concern within tributary 0170 due to a persistent pattern of falling below the water quality standard
(City of Issaquah, 2011)
The 2011 State of our Waters report also discussed DO at several other monitoring stations that are no longer in
service. These are Tibbetts Creek Manor, Tributary 0170 L, and Tributary 0170 N. Each of these monitoring
stations had measurements that fell below the 9.5 mg/L standard. DO was more of a concern in Tributary 0170 L
and Tributary 0170 N. It was also of moderate concern in Tibbetts Creek Manor (City of Issaquah, 2011).
Potential DO Pollutant Sources
DO concentrations generally decrease throughout the summer months when temperature increase and flows
decrease (City of Issaquah, 2011). Temperature increases can impact DO concentrations in water, as levels of
DO are reduced in the water under higher temperatures (EPA, 2016).
The 2011 State of Our Waters report states that “during the summer months, Tributary 0170 becomes stagnant
and experiences elevated temperatures, resulting in low DO during the summer months. During the summer
months it is not uncommon for low concentrations (below 5 mg/L) to occur” (City of Issaquah, 2011, p. 31).
In addition, low DO is commonly the result of excess nutrients (City of Issaquah, 2011). Nutrients in streams lead
to faster and denser growth of aquatic plants such as algae and aquatic macrophytes. These aquatic plants may
provide oxygen to the water as a result of photosynthesis during the day but require oxygen during the night for
respiration and result in a depletion of DO when they decompose (Ecology, 2002). Nutrients may contribute to
algal and aquatic plant growth and tend to be highest from sources such as fertilized landscapes, yard waste, and
pet waste. Nutrient results are presented on page 41.
In tributary 0170, “nutrient rich water is expected to play a significant role in contributing to low DO levels in this
drainage” (City of Issaquah, 2011, p. 31).
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Temperature
Existing Temperature Condition
The selected standard for temperature, described in Section 1.3.1, is less than 16º C. Main Stem Tibbetts Creek
and lower Tibbetts Creek each has a Category 5 303(d) listing for temperature (Table 8), and they are considered
impaired. Impaired stream reaches are illustrated on Figure 6.
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that averages of
temperature were below water quality criterion in all three sampling stations during baseflow and stormflow
conditions. The highest average temperature under each flow condition was detected in Tributary 0170. Averages
of temperature in Tibbetts Creek were 13.0 °C and 11.4 °C during baseflow and stormflow conditions, respectively.
Tibbetts Creek experienced a lower temperature during stormflows compared to baseflows.
Table 12 summarizes the exceedances of the temperature standard during baseflow and stormflow from 2009–
2018. Each station exceeded the selected temperature standard during a portion of each monitoring year.
Temperature exceedances happened less often at upstream Tibbetts Creek in both baseflow and stormflow
conditions compared to those in other sampling stations. Temperature is of moderate concern in upstream and
downstream Tibbetts Creeks and Tributary 0170 during baseflows and in downstream Tibbetts Creek and
Tributary 0170 during storm events.
Historical Temperature Patterns
The City of Issaquah produced the State of Our Waters report in 2011 summarizing collected data during storm
and baseflow conditions since 1998. A review of the summarized 1998-2010 data shows that all three monitoring
stations covered in this SSWMP had events that did not meet the temperature standard selected for this SSWMP.
Temperature was not among parameters of concern for any of monitoring stations in Tibbetts Creek and its
tributaries during the 1998-2010 data period (City of Issaquah, 2011).
Potential Temperature Pollutant Sources
In addition to climate and seasonality having a strong and marked influence on a stream’s temperature over time,
stream temperature can be influenced by many other factors including changes to land cover in the watershed,
industrial discharges as well as changes to local hydrology (such as construction and operation of dams and
channels) (EPA, 2016). Stream temperature increases can be a result of increased climate temperatures,
reduced baseflow, reduced flows from lack of snowmelt, and impaired hydrologic and hydraulic functions of the
basin, as well as decreased forest and riparian vegetative shading. Certain aspects of water quality can be
impacted by increased temperatures. For example, levels of DO are reduced under higher temperatures, and a
persistent warm stream temperature can accelerate natural chemical reactions and release of excess nutrients
through processes such as increased rates of decay of organic material (EPA, 2016).
In the Tibbetts Creek basin, stream temperature may increase as a result of removal of streamside trees and
other riparian vegetation. In the 2015 Ecology document, the loss of shade due to removal of streamside canopy
is mentioned as a well-established mechanism leading to elevated stream temperatures. Accordingly, the Tibbetts
Creek Upstream station, located in forested parkland, exceeds the temperature standard less often than the
Tibbetts Creek Downstream and Tributary 0170 stations, located where dense urban development encroaches
into the floodplain, with its related loss of canopy.
Tributary 0170 becomes stagnant during the summer months (City of Issaquah, 2011). This along with less
precipitation and high evapotranspiration leads this tributary to experience elevated temperatures during the dry
seasons.
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pH
Existing pH Condition
The selected standard for pH, described in Section 1.3.1, is between 6.5 to 8.5. The State Water Quality
Assessment (Table 7) does not list a pH impairment in Tibbetts Creek.
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that averages of pH were
within the standard range of 6.5 to 8.5 in all three sampling stations during baseflow and stormflow conditions.
The highest and lowest averages of pH were detected in Tibbetts Creek Upstream and Tributary 0170 stations,
respectively, under both flow conditions. Tibbetts Creek experienced a lower average pH during stormflows
compared to baseflows. Average pH in Tibbetts Creek Upstream was slightly higher than that in Tibbetts Creek
Downstream during both flow conditions.
Table 12 summarizes the exceedances of the pH standard during baseflow and stormflow from 2009–2018. All
stations exceeded the pH standard, most often during stormflows. pH exceedances happened less often for
upstream Tibbetts Creek in both baseflow and stormflow conditions compared to those in other Creeks. pH is of
moderate concern in downstream Tibbetts Creek during both flow conditions and in Tributary 0170 during
baseflows. However, it is more of a concern in Tributary 0170 during storm events.
Historical pH Patterns
The City of Issaquah produced the State of Our Waters report in 2011 summarizing collected data during storm
and baseflow conditions since 1998. A review of the summarized 1998-2010 data shows that all three monitoring
stations covered in this SSWMP had events that did not meet the standard selected for pH in this SSWMP. pH
was not among parameters of concern in any of monitoring stations in Tibbetts Creek and its tributaries (City of
Issaquah, 2011).
Potential pH Pollutant Sources
Stream pH can be changed by many factors including photosynthesis and respiration, anthropogenic stresses
(e.g., acid mine drainage), and the atmospheric deposition of nitric and sulfuric acids (EPA, 2006). Most
anthropogenic stresses come from urban areas caused by runoff of rainwater with low pH levels (acid
precipitation) (EPA, 1999). Urban areas with highly developed areas tend to have more acidic runoff than less
developed areas (EPA, 1999).
The low pH levels in Tributary 0170 may be associated with acidic stormwater runoff from the dense commercial
development in its drainage and with high stream temperature during dry seasons. As the water temperature
rises, pH levels tend to correlatively decrease.

Total Suspended Solids (TSS)
Sediment is a parameter of concern mainly because when sediments enter water, they usually carry other
pollutants with them, including nutrients, bacteria, oils, and metals. Uncontrolled sediment can cause many
problems including flooding problems, clogging of storm drains, and increased private and public maintenance
costs (King County, 2016).
Existing TSS Condition
The selected standard for TSS, described in Section 1.3.1, is less than 25 mg/L. The State Water Quality
Assessment (Table 7) does not list a TSS impairment in Tibbetts Creek and its tributaries.
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that averages of TSS were
below the selection criterion in all three sampling stations during baseflow. However, averages of TSS
concentrations during stormflow monitoring events in Tibbetts Creek Upstream and Tibbetts Creek Downstream
stations were above the selected standard. Tibbetts Creek had a higher average of TSS concentration during

Tibbetts Creek Basin
Baseline Conditions Assessment Report

38

Otak

stormflows (28.9 mg/L) compared to baseflows (5.6 mg/L). Tibbetts Creek Upstream and Tibbetts Creek
Downstream stations were 33.1 mg/L and 29 mg/L, respectively, during storm flow events.
Table 12 summarizes the exceedances of the TSS standard during baseflow and stormflow from 2009–2018.
TSS most often exceeded the standard during stormflows, especially in downstream Tibbetts Creek. TSS is of
moderate concern in upstream Tibbetts Creek and Tributary 0170 during storm events. It is also more of a
concern in downstream Tibbetts Creek during storm events.
Historical TSS Patterns
The City of Issaquah produced the State of Our Waters report in 2011 summarizing collected data during storm
and baseflow conditions since 1998. A review of the summarized 1998-2010 data shows all three monitoring
stations covered in this SSWMP had events that were above the fisheries sublethal limit for TSS. In the report,
Tibbetts Creek basin was characterized as having relatively high sedimentation and subsequent high turbidities
(City of Issaquah, 2011).
Potential TSS Pollutant Sources
The high concentrations of TSS in the upstream Tibbetts Creek during storm events may be associated with
some of the upstream tributary areas that lie outside the City limits and have water quality that is already impaired
before it reaches the City. The sampling data suggests that erosion and associated input of sediment into Tibbetts
Creek is likely to occur during storm events in the basin—both outside and within City limits. The headwater
streams have high gradient.
Suspended sediment and turbidity are one of the most common pollutants associated with nonpoint pollution in
urban areas (Ecology, 2014). Pollutant sources of suspended sediments have been documented to occur from
agricultural activities, forest practices, urban and residential development, and hydromodification (Ecology, 2015).
Typical sources of TSS in urban and residential areas are erosion from construction or landscaping, road runoff,
road maintenance, bank erosion from increased peak flows (Ecology, 2015). A study by the University of
Washington determined that 50%, 20%, and 15% of stream sediments are derived from natural landslides, instream erosion, and road surface erosion, respectively. Agriculture, construction, landfill, and quarry operations
were mentioned as less significant sources of sediment (Nelson and Booth, 2002). Historic and current mining,
and road runoff as well as residential development are described as sources of sediment runoff within the Tibbetts
Creek basin (King County, 2019). Although a City project to remove 10,000 cubic yards of mine tailings that
contributed sediment was completed in 2002 (King County, 2016b), monitoring data demonstrate that TSS is still
a moderate to significant concern.
King County indicates that cleared construction sites and exposed earth are the greatest contributors of soil
particles in surface waters (King County, 2016). In the City of Issaquah, erosion and sediment controls are
required for all new development and redevelopment projects to prevent transport of sediment and other
pollutants to downstream discharge facilities, water resources, and adjacent facilities (City of Issaquah PWED,
2016). With eight ongoing large construction projects (Section 2.3.3), erosion from construction activities is a likely
contributor. Between 2008 and 2014, several mining discharge stormwater permit violations, some consisting of
discharge of turbid water, have been documented (King County, 2019).
Mobilization of sediment through erosion and stream washload and bedload transport dynamics in the overall
basin can contribute to high concentrations of TSS during storm events. The 2011 State of Our Waters report
states that, “a portion of the City is located in the floodplains of Issaquah Creek and Tibbetts Creek. Erosion and
deposition that occur as part of bank erosion and channel migration are important natural processes in the
floodplain. The predominant substrates, which are sand and silt, are highly mobile, especially during storm
events. The basin is naturally sediment rich.” (City of Issaquah, 2011, p. 4).
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Turbidity
Existing Turbidity Condition
The standard for turbidity, described in Section 1.3.1, is less than 7 NTU as being protective of salmonid species.
The State Water Quality Assessment (Table 7) does not list a turbidity impairment in Tibbetts Creek.
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that averages of turbidity
levels were above the water quality criterion during baseflows at all monitoring stations except Tibbetts Creek
Upstream station. They were above the turbidity standard at all stations during storm events. Tibbetts Creek was
more turbid during stormflows (38.7 mg/L) compared to baseflows (8.2 mg/L). Average stormflow turbidity levels
in Tibbetts Creek Upstream and Tibbetts Creek Downstream were 23.7 NTU and 43.2 NTU, respectively.
Table 12 summarizes the exceedances of the turbidity standard during baseflow and stormflow from 2009–2018.
Turbidity is of moderate concern in downstream Tibbetts Creek during baseflows; however, it is more of a concern
in upstream and downstream Tibbetts Creeks and Tributary 0170 during storm events and in Tributary 0170
during baseflows.
Historical Turbidity Patterns
In a summary of the 1998-2010 data, the 2011 State of Our Waters report showed all the three monitoring
stations covered in this SSWMP had events that were above the fisheries sublethal limit for turbidity. In the
mentioned report, Tibbetts Creek basin was characterized as having relatively high sedimentation and
subsequent high turbidities (City of Issaquah, 2011).
Potential Turbidity Pollutant Sources
Turbidity and TSS are highly correlated – the greater the amount of TSS in the water, the higher the measured
turbidity. High turbidity levels in Tibbetts Creek basin are associated with the high levels of TSS entering the
Creek during storm runoff in the urbanized environment and elsewhere in the watershed.

Bacteria
Existing Bacteria Condition
The selected standard for bacteria, described in Section 1.3.1, is less than a geometric mean value of 100
CFU/100mL. Main Stem Tibbetts Creek and Lower Tibbetts Creek each has a Category 4a listing for bacteria
(Table 7), and they are considered impaired. Ecology has developed a TMDL to address the impairment.
Impaired stream reaches are illustrated on Figure 6.
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that geometric means of
fecal coliform concentrations exceed water quality criteria during storm events, which is consistent with the
Category 4A listings on Washington’s Water Quality Assessment and development of the TMDL. Geometric
means concentrations typically meet the water quality standard at all stations during baseflow. However,
concentrations do not meet the standard at any station during stormflow. Geometric means during baseflow were
typically elevated at the downstream station compared to the upstream station.
Fecal coliform measurements were very responsive to storm events and the largest concentrations were
measured during storms in the months of July, August, and September. High stormflow concentrations were
mostly associated with first-flush runoff events. First-flush events usually carry higher than average
concentrations of contaminants because of the long period between storms. In the Puget Sound Lowlands, firstflush runoff events are not common most of the year because of the weather patterns, but typically occur in late
summer to early fall (City of Issaquah, 2011).
Fecal coliform concentrations entering the City during storm events were relatively high at Tibbetts Creek
Upstream (geometric mean of 463.8 CFU/100mL) and increased at Tibbetts Creek Downstream (788.2
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CFU/100mL), suggesting that not only is water quality already impaired before it reaches the City, but also fecal
coliform loading may be occurring as Tibbetts Creek flows through the City. The creek discharges near the boat
launch and swimming beaches of Lake Sammamish State Park, where bacteria pollution is detrimental to
recreational uses (Ecology, 2004).
Table 12 summarizes the exceedances of the bacteria standard during baseflow and stormflow from 2009–2018.
All stations had events that did not meet the water quality standard for fecal coliform. Exceedances were largely
associated with storm events; however, exceedances were also measured during baseflow conditions at all
stations. Fecal coliform is of moderate concern in upstream and downstream Tibbetts Creeks during baseflows
but is more of a concern in upstream and downstream Tibbetts Creeks and Tributary 0170 during storm events.
Historical Bacteria Patterns
The City of Issaquah produced the State of Our Waters report in 2011 summarizing collected data during storm
and baseflow conditions since 1998. A review of the summarized 1998-2010 data shows that all three monitoring
stations covered in this SSWMP had events that did not meet the water quality standard for fecal coliform. Fecal
coliform was of moderate concern in upstream Tibbetts Creek; however, it was more of a concern in downstream
Tibbetts Creek and Tributary 0170. It was also among parameters of concern in Tributary 0170 L, Tributary 0170
N, and Tibbetts Creek Manor in the Tibbetts Creek basin that are no longer in service. (City of Issaquah, 2011)
Potential Bacteria Pollutant Sources
The high concentrations of fecal coliform at the Tibbetts Creek Upstream station during storm events can be
associated with some of the upstream tributary areas that lie outside the City limits and have water quality that is
already impaired before it reaches the City.
Fecal coliform is one of the most common pollutants associated with nonpoint pollution in urban areas (Ecology,
2014). Potential sources of bacteria in the Tibbets Creek basin include “urban storm water (e.g., construction and
commercial/residential stormwater runoff), on-site septic systems, stormwater runoff from roads and highways,
agriculture (commercial and small farms), possible sanitary sewer line leaks, landfills, and wildlife” (Ecology,
2004, p. 17). “Tibbetts Creek receives significant drainage from developed areas within Issaquah that may be
contributing to high bacteria levels” (Ecology, 2004, p. 7).
A Microbial Source Tracking Study conducted in 2006 indicated that the highest bacterial loadings in Johns Creek
in King County came from residential areas, with avian sources accounting for 50% and human sources
accounting for 7% (Herrera, 2006). A positive correlation between fecal coliform levels and the amount of
imperviousness in sub-watersheds in an urbanizing Puget Sound watershed was also reported (Ecology, 2014).
Many neighborhoods in the Tibbetts Creek basin have on-site septic systems and were mostly built prior to 1990
with either absent or relatively weak stormwater regulations (King County, 2019). Failing septic systems combined
with poor stormwater management may be contributing factors in high bacteria load within Tibbetts Creek (King
County, 2019). On-site septic systems could also have an impact on streams fecal coliform concentrations in the
City of Issaquah (City Staff, 2020); however, no specific reports or data have been evaluated.
I-90 and many streets are present in the basin as documented in Section 2.3.3. Highway runoff is described as a
significant source of bacteria to streams in literature sources (Ecology, 2004). The exact sources of bacterial
pollution from road runoff are unknown, but general bacteria sources may generally come from roadside litter,
wildlife, and unsecured loads (Ecology, 2004).

Nutrients
Existing Nutrients Condition
Nutrients include organic compounds such as ammonia, nitrates and nitrites, and phosphorus. Phosphorous is
discussed in detail, while ammonia and nitrates+nitrite concentrations are briefly summarized below.
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Ammonia levels were consistently below the 2 mg/L standard for all baseflow and stormflow
measurements at all stations.
Nitrates+nitrite levels consistently met the standards for all baseflow and stormflow measurements at all
stations.

Total Phosphorus
King County and other jurisdictions surrounding Lake Sammamish have taken actions beginning in 1968 to
reduce phosphorus in Lake Sammamish. The lake is impacted by direct runoff from shoreline development and
by nutrients carried to it from streams in its large watershed. Therefore, phosphorus is a pollutant of concern in
the Tibbetts Creek basin. Although there are no Washington State criteria for phosphorus in streams, the in-lake
action value for which a lake-specific study in the Puget Sound Lowlands is recommended for oligotrophic lakes is
an average of 10 µg/L (WAC 173-201A-230). In addition, the EPA recommends a 10 µg/L phosphorus
concentration for freshwater streams and rivers for western Washington (EPA, 2000).
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that averages of total
phosphorus concentrations in Tibbetts Creek were above the 10 µg/L standard for oligotrophic lakes under both
flow conditions. Average stormflow total phosphorus concentrations in Tibbetts Creek Upstream and Tibbetts
Creek Downstream were 53.6 µg/L and 63.9 µg/L, respectively, indicating that not only is water quality already
impaired before it reaches the City, but also total phosphorus loading may be occurring as Tibbetts Creek flows
through the City. Tributary 0170 had the highest averages of total phosphorus concentrations during both flow
conditions and is likely to be contributing to the high total phosphorus concentration in downstream Tibbetts
Creek.
Phosphorus in Tibbetts Creek may contribute to the phosphorus loadings in Lake Sammamish. As an example of
potential phosphorous contributions to Lake Sammamish, the average total phosphorus concentration in Tibbetts
Creek Downstream is 41.7 µg/L during baseflow and 63.9 µg/L during stormflow (Table 10 and Table 11). Total
phosphorus appeared to be responsive to storm events. Concentrations of total phosphorus are closely tied to
concentrations of TSS during storm events because phosphorus is naturally present in soil minerals or easily
binds to sediment (City of Issaquah, 2011).
Table 12 summarizes the exceedances of the selected phosphorus standard during baseflow and stormflow from
2009–2018. The standard for total phosphorus was exceeded in more than 82% of measurements collected in
upstream and downstream Tibbetts Creek and Tributary 0170 during both flow conditions. Total phosphorus is a
parameter of concern under both flow conditions.
Historical Total Phosphorus Patterns
The City of Issaquah produced the State of Our Waters report in 2011 summarizing collected data during storm
and baseflow conditions since 1998. A review of the summarized 1998-2010 data shows that all three monitoring
stations covered in this SSWMP had events above the 10 µg/L standard for total phosphorus (City of Issaquah,
2011).
Potential Phosphorus Pollutant Sources
The high concentrations of total phosphorus at Tibbetts Creek Upstream under both flow conditions can be
associated with some of the upstream tributary areas that lie outside the City limits and indicate that water quality
is impaired before it reaches the City.
Nutrients are among the most common pollutants associated with nonpoint pollution in urban areas (Ecology,
2015). The major sources of nutrients in urban stormwater are urban landscape runoff (fertilizers, detergents,
plant debris), atmospheric deposition, improperly functioning septic systems, commercial or industrial spills, pets
and urban wildlife, and road runoff (Terrene Institute, 1996; Ecology, 2015).
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The City of Issaquah adopts the phosphorus treatment standard when stormwater from a development or
redevelopment project discharges to surface water (City of Issaquah, 2016).

Metals
The toxicity of metals on aquatic organisms depends on the form the metal takes and the availability of the metal
to be toxic (bioavailability). The metal toxicity criteria are based on the dissolved fraction of the metal and the
hardness of the water. Hardness of the water is a measure of the mineral content. Rainwater is generally very
soft, and as the water comes into contact with the soils, minerals are dissolved in the water. Metals are more toxic
to aquatic organisms at lower concentrations in soft water (low hardness).
The level of hardness is primarily determined by the amounts of calcium and magnesium along with a variety of
other non-heavy metals. Analytically, hardness is represented in milligrams per liter (mg/L) as calcium carbonate
(CaCO3). According to the U.S. Geological Survey (USGS) general classifications for water hardness are 0 to 61
mg/L as soft, 61 to 120 mg/L as moderately hard, 121 to 180 mg/L as hard and more than 180 mg/L as very hard.
Based on a summary of the data collected from 2009 to 2018, Tibbetts Creek has moderately hard water; the
average baseflow and stormflow hardness are 110.5 mg/L and 63.4 mg/L, respectively.
Existing Metals Condition
The selected standards for dissolved metals, described in Section 2.3.1, are less than 4 µg/L, 1.24 µg/L, and 8.6
µg/L for dissolved copper, dissolved lead, and dissolved zinc, respectively. Lower Tibbetts Creek has a Category
2 State Water Quality Assessment listing for mercury (Table 7).
A summary of the data collected from 2009 to 2018 (Table 10 and Table 11) indicates that average
concentrations of dissolved metals fell below concentrations correlated with behavioral or physiological effects.
Relatively low concentrations of dissolved copper and dissolved zinc were measured in Tibbetts Creek during
baseflow events while their concentrations increased during storms. Lower concentrations of dissolved lead were
detected during storm events compared to those in baseflow.
Table 12 summarizes the exceedances of the selected standards during baseflow and stormflow. Most stations
exceeded the selected standards for dissolved copper and dissolved zinc, most often during storm flows. None of
the dissolved metals is a parameter of concern in upstream and downstream Tibbetts Creeks; however, dissolved
zinc is more of a concern in Tributary 0170 during storm events.
Historical Metals Patterns
The City of Issaquah produced the State of Our Waters report in 2011 summarizing collected data during storm
and baseflow conditions since 1998. A review of the summarized 1998-2010 data shows that the three monitoring
stations covered in this SSWMP had events that did not meet the selected standard for dissolved metals during
the 1998-2010 period. Dissolved copper and dissolved zinc were among parameters of concern in Tibbetts
Creeks while dissolved zinc, dissolved lead, and dissolved copper were among parameters of concern in
Tributary 0170 (City of Issaquah, 2011). Mercury was not analyzed in the 2011 State of Our Waters study, nor
further discussed in this SSWMP as it is not a typical stormwater pollutant.
Potential Metals Pollutant Sources
The relatively higher concentrations of dissolved metals at downstream Tibbetts Creek compared to those in
upstream Tibbetts Creek during storms suggest that dissolved metal loading may be occurring as Tibbetts Creek
flows through the City. However, the averages of concentrations fell below those concentrations correlated with
behavioral or physiological effects to salmonids.
Sources of metals include weathering of soils and rocks and a variety of human activities involving roadway and
vehicular traffic, structural development, and the mining, processing, or use of metals and/or substances that
contain metal pollutants. Toxic chemicals including heavy metals such as copper and zinc are among the most
common pollutants associated with nonpoint pollution in urban areas (Ecology, 2015). Primary sources of metals
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in urban stormwater are industry and automobiles. These dissolved metals would generally be washed off during
storms and may not be present in baseflow samples.
In the 2011 State of Our Waters, elevated concentrations of metals in Tributary 0170 during storm events was
associated with the runoff that this tributary receives from much of downtown Issaquah west of Issaquah Creek
(City of Issaquah, 2011).
I-90, SR-900, and many streets cross over streams in the Tibbetts Creek basin, as documented in Section 2.3.3.
Heavily travelled roads and parking lots accumulate copper and zinc concentrations from vehicle use during the
dry season, and first flush storm events can mobilize these metals into receiving water bodies.
The City of Issaquah adopts an enhanced (metals) stormwater treatment standard for development and
redevelopment of industrial project sites, commercial project sites, multi-family project sites, and high-traffic roads
that discharge directly to fresh waters or conveyance systems to fresh waters (City of Issaquah, 2016).

1.3.7.

Summary of Water Quality Characteristics and Identified Issues

The Tibbetts Creek basin is affected by numerous specific issues related to water quality. Parameters of concern
include pH, DO, temperature, fecal coliform, turbidity, TSS, and dissolved zinc based on 2009-2018 data.
Phosphorus is a concern in all basins in Issaquah to support recovery of Lake Sammamish.
The process for identifying water quality issues in Tibbetts Creek basin involved evaluating available water quality
data between 2009-2018; reviewing available existing reports, GIS information, and water quality complaints from
the City’s database; conducting an online public survey using a web map; requesting input from City
Stakeholders; and meeting with City staff from the Public Works Engineering and Public Works Operations
Departments.
Table 15 lists the water quality issues identified for Tibbetts Creek within the preceding 20-year period. All
reported issues within the City are presented in a map in Appendix A.

Table 15: Identified Water Quality Issues
Identified Water Quality Issues in Tibbetts Creek Basin
Issue ID
32

Issue Description
A lot of mud was detected in the water runoff, and it looked just like it did just
before the slide happened last time. Multiple drains were also blocked creating
significant water to run down roadway.
Per 2011 State of our Waters Report, Tibbetts Creek Downstream exceeded water
quality standards for DO, fecal coliform, pH, temperature, turbidity, and dissolved
copper. Standards were exceeded at different dates during sampling events from
2009 to 2010.

85

86

Per water quality data (2009-2018), Tibbetts Creek Downstream sampling site did
not meet water quality standards for pH, temperature, DO, fecal coliform, turbidity,
total suspended solids, dissolved copper, and dissolved zinc, most often during
storm events.
Per 2011 State of our Waters Report, Tibbets 0170 (Pickering Creek) did not meet
water quality standards for DO, pH, Temperature, fecal coliform, turbidity,
dissolved lead and dissolved copper. Parameters were exceeded from different
dates throughout the monitoring events from 2009-2010.
Per water quality data (2009-2018), Tibbets 0170 sampling site did not meet water
quality standards for pH, temperature, DO, fecal coliform, turbidity, total suspended
solids, and dissolved zinc most often during storm events.
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Identified Water Quality Issues in Tibbetts Creek Basin
Issue ID
87

Issue Description
Per 2011 State of our Waters Report, Tibbetts Creek Manor did not meet water
quality standards for DO, and BIBI. BIBI scores were fair in 2001, 2006, 2007, and
2008.
Per 2011 State of our Waters Report, Tibbetts Creek Upstream did not meet water
quality standards for DO, fecal coliform, pH, turbidity, and dissolved lead. Sample
site had fair BIBI scores in 2002, 2006, and 2008.

88

99
62

2011 State of Our Waters
Report

2011 State of Our Waters
Report and Water Quality
Data (2009-2018)

GIS database
Water quality complaints
from the City’s database

63

Videos of high turbidity within streams were recorded during the December 20th
2019 rain event.

121

Site TCIssDown1 received poor B-IBI score in 2011.

Puget Sound Stream
Benthos Website

123

Site TCIssManor1 received fair B-IBI scores in 2008.

Puget Sound Stream
Benthos Website

124

Site TibbettMaple1 received fair B-IBI score in 2011.

Puget Sound Stream
Benthos Website

193

The site received complaints that the business is not adequately controlling the
soil/sediment and it is running directly into Tibbetts Creek (Sediment best
management practices needed).

296

Site 08LAK36991 received poor B-IBI score in 2019.

267B
1

Per water quality data (2009-2018), Tibbets Creek Upstream sampling site did not
meet water quality standards for temperature, DO, fecal coliform, turbidity, total
suspended solids, dissolved metals, most often during storm events.
Sample site has BIBI scores below biological potential for typical reference
reaches. Site appears to be impacted by riparian urban development.
Videos of high turbidity within streams were recorded during the December 20th
2019 rain event.

Source

Site A630 Tibbets 1 received poor B-IBI score in 2001.

Water quality complaints
from the City’s database

Stakeholders Map
Puget Sound Stream
Benthos Website
Puget Sound Stream
Benthos Website

Water quality issues related to recent B-IBI scores are provided in Table 14.

The data analysis indicates that the water quality of Tibbetts Creek entering the City does not meet established
standards for DO, turbidity, fecal coliform, and total phosphorus. This suggests that upstream tributary areas that
lie outside the City limits have water quality that is already impaired before it reaches the City.
A majority of the water quality exceedances occurred during storm events, most often in Tributary 0170.
The identified water quality issues in Tibbetts Creek basin are associated with exceedances of water quality
standards at both the historic and the active sampling stations, lower B-IBI scores at various times and sampling
sites, the locations where storm events caused turbidity issues in the stream, the location where multiple storm
drains were blocked, and the location where there was not adequate sediment/soil control for a business.
Public concerns have been raised about high levels of turbidity in several locations.

1.3.8.

Basin Management Strategy for Water Quality

The Puget Sound Watershed Characterization (Ecology, 2016) selects a water quality basin management
strategy for each of numerous assessment units it identifies in the Puget Sound region. In this SSWMP, the water
quality management strategy for Assessment Unit (AU) 8151 is used as the basis for selecting and prioritizing
stormwater management options (SMOs) in the Tibbetts Creek basin. The basin management strategies are
shown in Table 16 and listed in the Definitions of this plan. The concepts of the watershed characterization that
Tibbetts Creek Basin
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inform the selection of the basin management strategy are discussed in Chapter 2 of this plan. In general, export
potential is related to the potential of natural processes to export specific water quality constituents during prehistoric conditions. Degradation, on the other hand, is related to existing conditions and how the export potential
has been degraded by changes in land use and land cover. The basin management strategy is shown in Table
16.

Table 16: Basin Management Strategy for Water Quality
Watershed Characterization – Water Quality
AU 81511
Export Potential
Sediment

Moderate

Phosphorus

Moderate

Metals
Nitrogen

Low
Moderate

Pathogens

Low

Level of Degradation
Sediment

High

Phosphorus
Metals

Low
Moderate High

Nitrogen
Pathogens

Low
Moderate

Level of Protection and Restoration
Sediment
Phosphorus
Metals

1
2

Restoration of Sinks2
Protection of Sinks
Restoration of Sinks

Nitrogen

Protection of Sinks

Pathogens

Protection of Sinks

Assessment Unit includes the south Schneider Creek sub-basin.
The term is explained in the definition section.

1.4. Habitat Characteristics
In this sub-section, the key characteristics of the stream system relating to habitat are described. Selected habitat
characteristics are depicted on Figure 7.
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1.4.1.

Stream Characteristics, Regulatory Context

Stream typing of Tibbetts Creek is available from Washington State Department of Natural Resources. The
reported stream typing is shown in Table 17.

Table 17: Stream Typing
WA DNR Stream Typing
Reach Location

Stream Type

Tibbetts Creek

Type F – Fish habitat

Anti-Aircraft Creek -Tributary

Type F – Fish habitat

Claypit Creek - Tributary

Not typed per WDNR

Newcastle Creek -Tributary

Type F – Fish habitat

West Fork Tibbetts Creek Tributary

Type F – Fish habitat
Type N – Non-fish habitat

Oher unnamed tributaries

Type F – Fish habitat
Type N – Non-fish habitat

In addition, the City maintains information that “Stream A” from the Bergsma property is assumed to be fish
bearing due to gradient and connectivity to Tibbetts Creek. This stream is not shown on the maps in this chapter
due to use of different data sources.
Tibbetts Creek is classified as a perennial, Type F system. The Tibbetts Creek system within the City limits
provides flow and habitat for fish species as described in Section 2.4.4, Aquatic Ecosystems.

1.4.2.

Stream Characteristics, Geomorphic Context

The headwaters of Tibbetts Creek lie at approximately 1,800 feet elevation on forested hill slopes of Squak
Mountain, outside City limits. The headwaters are steep and confined to ravines. A broad floodplain develops
mid-basin at the western base of Cougar Mountain. Tibbetts Creek flows generally through natural meanders until
near 19th Avenue NW where the stream system has been altered and straightened as a result of past agricultural
practices. The lower reaches of the system share a floodplain with Issaquah Creek. The high gradient of the
upper reaches of Tibbetts Creek results in an energetic system with generally greater erosion and sediment
transport rates than Issaquah Creek, resulting in relatively rapid sediment deposition in the lower valley (King
County DNRP, 1996).

1.4.3.

Riparian Ecosystems

Riparian habitat for the basin, within Issaquah, consists of mixed deciduous and coniferous forested corridors
within residential and urban areas. Riparian habitats have been impacted by surrounding land use. In the middle
watershed, residential development has resulted in reduced riparian habitat complexity. In the lower watershed
within the shared floodplain of Tibbetts and Issaquah Creek, local floodplain development and stream
channelization have greatly reduced riparian habitat complexity (King County DNRP, 1996). Most of the remaining
undisturbed riparian habitat in the basin occurs in the upper reaches south of SE 83rd Place. These areas consist
of young, mixed forest habitat. The City's recent acquisition of the Bergsma Property on Cougar Mountain
prevented future development and preserves headwater forest areas.
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1.4.4.

Aquatic Ecosystems

A number of habitat parameters important for fish and other aquatic biota can be used to determine the ability of
the physical components to support biological functions of the stream system. Such parameters include stream
substrate composition and embeddedness, large wood, pool frequency, fisheries resources, fish barriers,
wetlands, aquatic invertebrates, and riparian vegetation and fauna. These parameters are summarized below,
based on available studies and data for the Tibbetts Creek basin.

Overall Condition
Aquatic habitat in the Tibbetts Creek basin has been impacted by historic and ongoing land use patterns. Loss of
forested habitat and fragmentation, development, and conversion of land to impervious surfaces has substantially
narrowed areas of the riparian vegetation corridor, resulting in decreases in organic input to the aquatic system,
decreases in vegetative cover and shading, and potential decreases in the water quality buffering and filtering of
runoff into the stream system. Wetlands are present in the basin, occurring predominately within small pockets in
the upper basin and larger complexes in the lower basin. The wetlands provide water quality and storage
functions that may be even more important to the system now, given its land use conversion history. The basin
maintains salmonid spawning and rearing habitat, however salmonid limiting factors such as floodplain
connectivity and substrate fines have been rated as poor.
Water temperature conditions are poor during the summer months in Tibbetts Creek. Substrates in the Main Stem
provide poor spawning gravel and are dominated by sand and silt (City of Issaquah, 2004). Several potential
partial or complete fish barriers are present in the lower basin.
An existing urban/residential landscape matrix, and the disturbance regime of development have contributed to
the reduction in floral and faunal species diversity, as well as increases in invasive species cover and dominance.
In the upper watershed, forestry, mining, hobby farming, eroding banks, lack of streamside vegetation, and loss of
instream habitat complexity have had severe impacts on habitat. In the lower reaches where the Tibbetts Creek
flows onto the historic alluvial plain formed by both Tibbetts and Issaquah Creeks, local floodplain development
and stream channelization have greatly reduced habitat complexity and severely lowered salmonid productivity
(King County DNRP, 1996).
Historic residential and commercial development in the basin changed the basin’s hydrology. More recent
development adheres to more effective performance measures for stormwater discharges, required by the City.
For example, the Talus development in the upper basin, covering 159 acres has a stormwater system that was
designed to mimic pre-development conditions. Water in excess of pre-development conditions is piped down to
an outfall on Tibbetts Creek (City of Issaquah Public Works, 2004).

Main Stem Substrate Composition and Embeddedness
Substrate composition and embeddedness in the lower Tibbets Creek basin are generally not conducive to
salmonid spawning habitat. The substrate in the Tibbetts Creek system is dominated by fine-grained sediments,
with high embeddedness. Substrates that are dominated by sand and silt as a result of reduced channel mobility,
reduced channelization and habitat complexity, and lack of LWD (City of Issaquah, 2004). Reduced streamchannel stability and increased substrate mobilization caused by mining activities and logging operations have
dramatically affected habitat (King County DNRP, 1996).

Main Stem Large Wood
A lack of large wood in the basin has been identified as a salmonid limiting factor (City of Issaquah, 2004). No
other data or studies regarding large wood in the basin have been identified. However, development in the basin
limits recruitment opportunities for large wood into the stream system.
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Pool Frequency
No data or studies on pool frequency have been identified for Tibbetts Creek.

Fishery
The Washington Department of Fish and Wildlife’s (WDFW) SalmonScape mapping tool documents the presence
of sockeye (Oncorhynchus nerka), kokanee (O. nerka), and resident coastal cutthroat trout (O. clarkii) in the
Tibbetts Creek Main Stem. Fall-run Chinook (O. tshawytscha) are mapped as potentially present due to a lack of
gradient barriers. Coho salmon (O. kisutch) are documented as spawning and rearing within the system. Winterrun steelhead trout (O. mykiss) are documented as spawning within the system. Fish distribution information by
stream system is provided in Table 18.
Tibbets Creek historically supported large numbers of coho salmon, kokanee, steelhead, and cutthroat trout.
Historic observations from the 1930s indicated strong runs of kokanee (Lake Sammamish Kokanee Working
Group 2014). Chinook salmon were also likely to use the stream. Due to urban development and high erosion
rates, instream habitat has become degraded and natural production of these species is now very low for coho
and cutthroat, and possibly non-existent in most years for Chinook and steelhead (City of Issaquah 2004). The
Watershed Company (2006) identified only occasional use of the stream by Chinook and steelhead use of the
stream as occasional.

Table 18: Fish Distribution
Fish Distribution in Tibbetts Creek
Data
Source

WDFW1

WDFW1

WDFW1
WDFW1

WDFW1

WDFW1

Species

Life Stage

Sockeye

Documented
presence

Fall-run
Chinook

Gradient
Accessible
Presence

Kokanee

Documented
presence

Distribution
(river mile)
Main Stem 0-2.27

0-3.78

Main Stem 0-1.2

Notes
Distribution extends from mouth to 2.27 river miles
(RM) upstream. Adults and juveniles may potentially
be present further upstream due to lack of a gradient
barrier upstream of RM 2.27.
Distribution extends from mouth to RM 3.78; mapped
as potentially present due to a lack of a gradient
barrier.
Distribution extends from mouth to RM 1.2. Main
Stem.

Distribution extends from mouth to 0.46 RM where the
0-0.46
stream crosses I-90. Habitat transitions from rearing to
1.56-2.91 Main Stem
spawning from RM 0.46 to 1.56, and transitions to
rearing from RM 1.56 to 2.94

Coho

Rearing

Coho

Spawning

0.46-1.56 Main Stem

Main Stem Habitat transitions from rearing to spawning
habitat at RM 0.46 to 1.56. Habitat transitions back to
rearing from 1.56 to 2.91.

Coho

Gradient
Accessible
Presence

2.91-3.72

Habitat type transitions from rearing at RM 2.91 to a
potential presence due to a lack of a gradient barrier
from 2.91-3.72 and extends outside City limits.

Rearing

0-2.25

Distribution extends from mouth to RM 2.25.
Distribution transitions to potential presence due to no
gradient barrier from RM 2.25 to 3.78 and extends
outside City limits.

Gradient
Accessible
Presence

2.25-3.78

Habitat transitions from rearing to potential presence
due to no gradient barrier from RM 2.25 to 3.78 and
extends outside City limits.

WDFW1

Winter-run
steelhead

WDFW1

Winter-run
steelhead
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Fish Distribution in Tibbetts Creek
Data
Source
WDFW1

Species

Life Stage

Cutthroat
trout

Documented
presence

Distribution
(river mile)
Main Stem 0-3.03

Notes
Distribution extends from mouth to 3.03 river miles
(RM) upstream.

1

Data accessed from SalmonScape ( https://apps.wdfw.wa.gov/salmonscape/). SalmonScape merges fish and habitat data
collected by state, federal, tribal, and local entities.

Fish Barriers
Several road crossings and culverts and natural features act as barriers to fish passage in the Tibbetts Creek
basin.
Within the City, 24 fish passage barriers have been identified. Of these, 13 anthropogenic sites have
been assessed by WDFW, which identifies two total barriers and 11 partial barriers (WDFW, 2020).
Anthropogenic barriers include culverts, fishways, and dams. Three natural barriers to fish passage
have been identified by WDFW. Eight additional barriers have been identified but require a Level B
hydraulic analysis to assess barrier status (WDFW, 2009).
The fish barriers in the basin within City limits are presented in Table 19 and depicted on Figure 7.

Table 19: Fish Barriers
Fish Barriers in Tibbetts Creek City Limits
Issue ID

141

142
143

145

146
147
148

149
150
151
152

Crossing
Location
Anti-Aircraft Creek
(Upstream)

Barrier Type (Barrier ID)

Natural barrier (920208).

Barrier Status (Percent
Passable) Reason
Total barrier*. Vertical waterfall.

Newport Way NW (South of
Corrugated aluminum culvert
NW Oakcrest Drive)
(920070)
Partial barrier (67%). Slope.
Newport Way NW (North of Pre-cast concrete culvert system
Oakcrest Drive)
(920068)
Partial barrier (33%). Slope.
Public Storage Facility near
1701 NW Sammamish Road, PVC and corrugated steel culvert Unknown barrier. Level B** analysis
west
stem (920199)
required.
Lake Place Office Center near
1605 NW Sammamish Road, PVC and corrugated steel culvert Unknown barrier. Level B analysis
east
stem (920198)
required.
Other-type culvert system
Unknown barrier. Level B analysis
12th Avenue NW
(920196)
required.
17th Avenue NW On-ramp to Corrugated steel culvert system
I-90 Northbound (north west)
(996477)
Partial barrier (67%). Velocity.
17th Avenue NW On-ramp to
I-90 Northbound (south east Corrugated steel culvert system
loop)
(996967)
Partial barrier (67%). Depth.
I-90 Northbound Off-ramp to Corrugated steel culvert system
17th Avenue NW
(996476)
Partial barrier (33%). Depth.
Precast concrete culvert system
I-90 Southbound
(996472)
Partial barrier (33%). Velocity.
I-90 Southbound On-ramp,
east of 17th Avenue NW. Corrugated steel culvert (996966)
Partial barrier (33%). Depth.
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Fish Barriers in Tibbetts Creek City Limits
Issue ID

Crossing
Location

Barrier Type (Barrier ID)

Barrier Status (Percent
Passable) Reason

Corrugated aluminum culvert
(996483)

Partial barrier (33%). Slope.

154

NW Gilman Boulevard at
17th Avenue NW
NW Mall Street at 17th
Avenue NW

Corrugated steel culvert (920067)

Partial barrier (33%). Slope.

155

I-90 Northbound

Culvert system (991182)

162

West Fork Tibbetts Creek

Natural barrier (892010)

Partial barrier*. Gradient.

163

Clay Pit Creek
West of Renton-Issaquah
Road SE, near City boundary
Newport Way NW (H6910
Tributary)

Natural barrier (892011)

Partial barrier*. Gradient.

PVC pipe culvert (920076)
Cast in place concrete box
culvert (920063)

Total barrier*. Water surface drop.

153

156
157
158
159
160
161

164
301

Total barrier. Velocity.
Unknown barrier. Level B analysis
NW Gilman Boulevard
Corrugated steel culvert (920193)
required.
North of NW Maple Street
Unknown barrier. Level B analysis
(north east corner of Rite Aid) Corrugated steel culvert (920194)
required.
North of NW Maple Street
Unknown barrier. Level B analysis
(south east corner of Rite Aid) Corrugated steel culvert (920195)
required.
Corrugated aluminum culvert
NW Maple Street
(920077)
Partial barrier (33%). Depth.
NW Newport Way, east of
Pre-cast concrete culvert
Unknown barrier. Level B analysis
11e Pl NW
(920078)
required.
Newport Way, at 12th Avenue
Partial barrier (33%). Water surface
NW
Culvert system (920197)
drop.

Total barrier*. Depth.

* Percent passable not identified by WDFW.
** A Level B Analysis is an advanced hydraulic analysis used to determine if a culvert meets the velocity and depth
requirements for fish passage.

Wetlands
The majority of the wetlands in the basin are small to medium-sized complexes associated with adjacent low
gradient areas along Tibbetts Creek, lakeshore, and depressional areas that contain forested, scrub-shrub, and
emergent plant communities. These wetlands appear to provide water quality functional benefits as well as water
storage benefits. No studies or data on beaver mediated wetlands have been located, however beaver activity
has been identified in WDFW fish passage assessment reports along an unnamed tributary between NW Maple
Street and I-90. Four beaver dams have been identified in the Tibbetts Creek basin by the City and may
contribute to wetland formation in those areas. In areas of the Tibbetts Creek basin with remnant forested habitat
cover, the presence of associated wetlands provides habitat benefits in addition to their hydrologic functions.
Within the Tibbetts Creek basin, wetlands are identified by the City of Issaquah and the USFWS NWI mapper.
Larger wetland complexes are identified in the lower basin, within Sammamish Cove Park and between
commercial and residential areas, and in the upper basin within the Talus development. Smaller wetlands are
identified in the mid-basin surrounded by rural residential homes. The NWI mapper identifies wetlands within the
basin as occurring primarily as freshwater forest/shrub and emergent habitats.
Similar to most of the urban wetland areas in the Lower Puget Sound Basin, the wetlands within the Tibbetts
Creek basin have been impacted by nearby land use practices. Remaining wetlands are serving important
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functions with regard to water quality processes, water storage capacity, and by providing wetland habitat and
ecological niches for aquatic and other riparian-associated biota. Storage of both groundwater and surface runoff
in wetland complexes during summer months, and subsequent metering of stored water into surface water stream
systems to contribute to baseflows are a critical function that wetlands can provide, supporting aquatic and
riparian biota.

Vegetation
Vegetative Cover
The condition and abundance of riparian vegetation varies throughout the basin. Vegetation in the upper reaches
of the basin consist of largely undisturbed mixed coniferous and deciduous forest lands. Forested vegetation
quickly transitions to a narrow corridor through rural residential areas and pastures. The stream then flows
through a constricted forested corridor between Newport Way NW and commercial properties along 19th Avenue
NE. Tributaries located on the north eastern slopes of Cougar Mountain flow through undisturbed forested areas.
Within the basin, large forested areas of Cougar Mountain have been converted to residential and commercial
properties for the Talus development. Commercial and residential development have impacted forested
vegetation in the lower basin. Grass and shrub fields comprise much of the vegetation in the lower basin near the
Sammamish Cove Park.
A large field of mixed grasses and Himalayan blackberry is situated between the Anthology Apartment complex
and a commercial building complex to the east. This 4-acre parcel of land was dedicated to the City in early 2020.
Between 2017 and 2019 a boardwalk was constructed through the field connecting the apartment and commercial
complexes and includes a bridge that spans Tibbetts Creek. Some areas of the field on both sides of the
boardwalk have been cleared and planted with native trees and shrub species, while the majority of the wetland is
covered with invasive blackberry.
Invasive Species
Dominant invasive plant species observed in the basin include Himalayan blackberry and reed canary grass.
These species can dominate in disturbed areas of the riparian corridor, creating virtual monocultures of invasive
plant communities and decreasing the riparian ecological functions. The City is committed to invasive
management city-wide and will use the Green Issaquah Forest Stewardship program utilizing volunteer and
existing partnership efforts to improve the urban forest on City land.

Benthic Macroinvertebrate Data—Biological Indicators
Benthic (bottom-dwelling) aquatic invertebrates are useful as biological indicators of stream and riparian health, in
part due to their life history connections to aquatic and riparian habitat, the sample sizes that can be collected,
and how well they function as direct biological indicators of stream habitat. Stream invertebrates can provide
highly relevant support data to other useful habitat metrics such as pool habitat, large wood, sediment, etc.
Macroinvertebrate data were collected from six sites in the Tibbetts Creek basin over an eighteen-year period
(2001-2019). King County Department of Natural Resources and Parks (DNRP) conducted the most recent
sampling efforts in 2018 and 2019, as well as 2001. The City of Issaquah conducted sampling efforts in 2008 and
2011. Sites are shown on Figure 7 and listed in Table 13.
Utilizing the B-IBI multiparametric series of measurements, the collection and analyses of aquatic invertebrates
allows for quantitative assessments of taxa abundance and richness, pollution tolerant taxa, and ecological guild
types, e.g., predators, clingers, shredders, and collectors. Additionally, an overall score allows for a qualitative
assessment of stream conditions ranging from excellent to very poor.
The most recent eight years of invertebrate data from Tibbetts Creek indicate that the stream systems rated
generally poor to fair, with one site (08LA01) receiving an excellent rating in 2018. Generally, sites received poor
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scores for overall taxa richness, where several individual metrics for stonefly, mayfly, and caddisfly species
richness varied from very poor to fair depending on sampling location. Overall poor scores for these taxa from
samples indicate that the stream systems are not providing the level of ecological diversity and in-stream habitat
complexity expected in a healthy, undisturbed stream system. Low scores for stonefly, mayfly, and caddisfly taxa
richness are strongly correlated with human-induced impacts to stream systems, suggesting that areas of the
Tibbetts Creek basin have been negatively impacted by human activities. Only one site received a score above
fair. The site is located within Tibbetts Valley Park and received an overall excellent score in 2018, indicating
some diversity of in-stream habitat at this location. Benthic macroinvertebrate information summaries and
information for this sampling is provided above in Table 14.
Long-lived and pollution-intolerant taxa also generally varied from very poor to fair in the five sampling locations,
excluding the sampling location near Tibbetts Valley Park, indicating there may be pollutant loading or water
quality issues. The sample site that received excellent scores within the Tibbetts Valley Park should be
investigated further as the results appear to be an outlier when compared to the other sampling sites within the
basin. The combined, overall B-IBI score appears to indicate that aquatic habitat is functioning at a low to
moderate level for invertebrates compared to more pristine systems, most likely due to a combination of habitat
loss and simplification, potential sediment loading, potential flow, and riparian and in-stream habitat disturbances
and loss.

1.4.5.

Summary of Habitat Characteristics and Identified Issues

The Tibbetts Creek basin is affected by numerous issues related to habitat.
The process for identifying habitat issues in Tibbetts Creek basin involved reviewing available existing reports;
requesting input from City stakeholders; conducting an online public survey using a web map; and meeting with
City staff from the Public Works Engineering and Public Works Operations Departments.
Table 20 lists the habitat issues identified for Issaquah Creek within the preceding 15-year period. Figure 7 maps
the habitat issue locations. All reported issues within the City are presented in a map in Appendix A.

Table 20: Identified Habitat Issues
Identified Habitat Issues Tibbetts Creek
Issue ID
49
71
101

Issue 1

Source

Streambanks are vertical and eroding. Proposed enhancement project area. The Watershed Company, 2005
The channel is confined near the roadway and has substantial downcutting.
The channel also lacks quality salmon spawning gravels
Site has dense invasive species along streambanks. Location of proposed
restoration project.

Stakeholder map
The Watershed Company, 2005

102

Site has dense invasive species along streambanks. Location of proposed
restoration project.

The Watershed Company, 2005

111

Blackberry thickets and reed canarygrass is dominant along edges of
wetland buffer.

The Watershed Company, 2005

114

Tributary is straight and ditch-like. Tributary lacks woody material and is
silty. Vegetation cover is predominantly invasive species.

The Watershed Company, 2005

115

Existing road limits stream buffers. Proposed road relocation to create larger
The Watershed Company, 2005
and more effective stream buffer.
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Identified Habitat Issues Tibbetts Creek
Issue ID
117
190
1

Issue 1
Property has opportunity to improve fish and wildlife habitat. Area is large
wetland adjacent to Tibbetts and Schneider Creek and is dominated by
dense reed canarygrass and blackberries.
Section of creek missing most of the riparian canopy. Beaver activity has
undermined road.

Source
The Watershed Company, 2005
Stakeholder Map, 2020

Fish barriers identified by WDFW are described above in Table 19.

Within City limits, Tibbetts Creek may be characterized as a matrix of residential neighborhoods, commercial
complexes, and parks surrounding a stream corridor. Loss of riparian and terrestrial habitat and diversity has
occurred in the system with associated impacts to aquatic habitats.
Aquatic in-stream habitat loss includes a lack of channel complexity. High substrate embeddedness and turbidity
during storm events have also been observed within and throughout the system. Invertebrate data suggests
degradation or loss of in-stream habitat within Tibbetts Creek.
A number of complete or partial fish blockage culverts/barriers exist in the system, including the four identified by
WDFW and listed in Table 19.
Forested riparian areas are disconnected and vary between largely forested sections and narrow, impacted
corridors. Existing riparian habitat limitations include reduced shade/canopy and limited large wood input to the
system. Wetlands within the basin are present in moderately sized complexes and may provide the Tibbetts
Creek system with water quality and storage functions. In addition, these wetlands may provide important refugia
for aquatic biota during low flow summer periods. Conservation of these wetlands may be a priority, as well as
potential enhancement of the existing wetlands for purposes of habitat improvement or compensatory mitigation
requirements for future projects. Another priority may be protecting and improving the riparian corridor around the
wetlands and along the stream channel.

1.5. Basin Runoff Characteristics
In this sub-section, peak flows are described.

1.5.1.

Basin Modeling and Peak Flows

A calibrated hydrologic model for Lake Sammamish was developed by Northwest Hydraulic Consultants (NHC)
as part of the Willowmoor Project (NHC, 2019). The subbasins in this model which fall within the City of Issaquah
were re-delineated to account for current stormwater data obtained from the City of Issaquah. The Tibbetts Creek
basin was extracted from this model. The model was not re-calibrated.
It was used to determine flows at the mouth of Tibbetts Creek. The modeled existing peak flows based on existing
land use and historic precipitation record are presented in Table 21. The Tibbetts Creek basin is shown in Figure
1. The summarized peak flows provide an order of magnitude of flows at the mouth of Tibbetts Creek. These
flows are not site specific; they should not be used to diagnose stormwater issues or design stormwater
infrastructure.
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Table 21: Existing Peak Flows
Existing Peak Flows Based on Current Land Use and Precipitation (cfs)
Basin
Tibbetts Creek
1
2

2-year
(FF)1,2

5-year
(FF)1,2

10-year
(FF)1,2

25-year
(FF)1,2

260

355

418

498

50-year 100-year
(FF)1,2
(FF)1,2
557

617

FF: Flood Frequency return interval
Peak Flows are recorded for the location at which runoff discharges from the RCHRES

2. Stormwater Management Influence
In this section, the combined influence of anthropogenic land cover changes and discharges from the City’s
municipal storm sewer on Tibbetts Creek is evaluated and given a “stormwater management influence” score.
Both hydrology and water quality influences within the City are reviewed. Scoring rationale are informed both by
Ecology’s 2019 Stormwater Management Action Planning Guidance and available studies. Influence factors are
assessed using a qualitative approach with available data, and a combined influence score was calculated and
compared against water flow, water quality, and habitat observations and analyses as described in Sections 1.2,
1.3, and 1.4. Stormwater management influence factors for Issaquah Creek are presented in Figure 8.
The assessment concludes that conditions in Tibbetts Creek may be influenced by the City’s land use patterns
and its municipal storm sewer system (MS4) to a medium degree, described below. See Table 22 and Table 23
for individual scores.
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2.1.1.

Stream Hydrology Factors

City of Issaquah’s land uses and MS4 may have a high influence on Issaquah Creek’s hydrology. Factors and
scores are presented in Table 22.

Table 22: Influence on Stream Hydrology
Hydrology Factor
Flow Control Status of
Receiving Water

Influence
Rating

Score*

High

3

Scoring Rationale
Streams with low expected influence on hydrology from the MS4 are
flow-control exempt streams (Ecology, 2019).
Tibbetts Creek is not a flow-control exempt water body, but it does have
an alternate flow control standard in the valley floor areas of downtown
Issaquah, where pre-developed condition of the project is assumed to be
existing land use (City of Issaquah, 2017). Because Tibbetts Creek is
not flow control exempt, surrounding land uses and stormwater systems
may have a high influence on stream hydrology.

Stream Typing
and Hydrology

High

3

Streams with low expected influence on hydrology from the MS4 are
ephemeral streams (< one square mile watershed) (Ecology, 2019).
Tibbetts Creek is a perennial stream with a total watershed of 5.1 square
miles. Major tributaries in the City limits are Types F streams. Because
Tibbetts Creek is a perennial stream and has a watershed greater than
one square mile, surrounding land uses and stormwater systems may
have a high influence on stream hydrology.

Groundwater
Influence

High

3

Streams with low expected influence on hydrology from the MS4 are
those primarily influenced by groundwater flows (Ecology, 2019).
Tibbetts Creek is a “losing” stream and is not primarily influenced by
groundwater flows. Because Tibbetts Creek is not primarily influenced
by groundwater flows, surrounding land uses and stormwater systems
may have a high influence on stream hydrology.

Land Cover Intensity

High

3

At 10% total impervious area (TIA), impacts to urban stream stability
may be present in Pacific northwest streams (Booth, 1991). B-IBI scores
may begin to decrease, indicating impacts to habitat related to stream
hydrology, at 15% impervious surface in a basin (May, 1996).
TIA has not been calculated for Tibbetts Creek basin. As a surrogate,
coverage of low-intensity land covers is calculated. Within City limits, low
intensity land covers – including barren land; developed, low intensity;
developed, open space; forest; lawn; and wetland – make up 75% of the
basin area (assuming open water is omitted from total area), as
presented in Figure 3, above, and in Figure 9, below. While some areas
appear to be served by a flow control facility, many are not. The flow
control facilities are depicted in Figure 8. Because Tibbetts Creek has
less than 85% low-intensity land cover, surrounding land uses and
stormwater systems may have a high influence on hydrology of the
stream.

Average Stormwater
Influence on
Hydrology

High

3

Average Stormwater Influence on Hydrology score is the mean of the
four scores. A score below 2.25 is low, 2.25 to 2.75 is medium, and
above 2.75 is high.

*High influence rating = 3, Low influence rating = 1, Combined score = mean
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100%
7%
90%
17%

80%
70%

17%

Developed, High Intensity
Developed, Medium Intensity

60%

Developed, Low Intensity
50%

13%

Developed, Open Space

0%

Barren Land
Forest

40%

Lawn
30%

Wetland
41%

20%
10%
2%
1%
Total

0%

Figure 9: Land Cover Percentages
2.1.2.

Pollutant Factors

City of Issaquah’s land uses and MS4 may have a medium influence on Tibbetts Creek’s water quality conditions.
Factors and scores are presented in Table 23.
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Table 23: Influence on Stream Pollutants
Pollutant Factor
Pollutant-Generating
Surfaces

Influence
Rating

Score*

High

3

Scoring Rationale
Streams with low expected pollutant loads from the MS4 and
surrounding land uses are those with a high percentage of nonpollutant generating surfaces (Ecology, 2019).
Tibbetts Creek Basin includes 12 percent commercial and 11
percent mixed use for a total pollutant-generating land use of 23
percent, as presented spatially in Figure 8 and as a pie-chart in
Figure 10. These areas are presumed to contain a large portion
of pollutant-generating surfaces. While some areas appear to be
served by a water quality facility, many are not. The water quality
facilities are depicted in Figure 8. Because 23 percent or more of
the basin is believed to be covered in pollutant-generating
surfaces without treatment, pollutant-generating surfaces may
have a high influence on pollutant loads in the stream.

Roadway Pollutants

High

3

Streams with low expected pollutant loads from the MS4 and
surrounding land uses are those having roads with average daily
traffic (ADT) up to 7,500 and highways with ADT up to 15,000
(Ecology, 2019).
Numerous roads and highways through Tibbetts Creek basin
have ADT higher than 10,000, with limited or no stormwater
BMPs, as presented in Figure 4. Consequently, roadway
pollutants may have a high influence on pollutant loads in the
stream.

Point Sources

Low

1

Streams with low expected pollutant loads from the MS4 and
surrounding land uses receive runoff from other land uses where
runoff is already treated by stormwater BMPs (Ecology, 2019).
One industrial business has a point source discharge to surface
waters in the Tibbetts Creek basin within City limits. Point source
of industrial pollution in the Tibbetts Creek basin are listed in
Section 1.3.3. Because industrial point sources are permitted by
Ecology and are presumed to be controlled with source control
and treatment BMPs, they may have a low influence on pollutants
in the stream.

Average Stormwater
Influence on
Pollutants

Medium
The average
score is supported
by water quality
monitoring
analyses
presented in
Table 12 in
Section 1.3.6.

2.3

Average Stormwater Influence on Pollutants score is the mean of
the three scores. A score below 2.25 is low, 2.25 to 2.75 is
considered medium, and above 2.75 is high.

* High influence rating = 3, Low influence rating = 1, Combined score = mean
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Figure 10: Zoning Percentages

3. Summary of Basin Management Strategies
In this section, the previously listed basin management strategies for water flow and water quality, derived from
the Puget Sound Partnership, are compiled and summarized. Basin management strategies are used to guide the
selection of stormwater management options for a basin. A summary of basin management strategies for Tibbetts
Creek is presented in Table 24. The strategies are discussed in Chapter 2 of this plan.

Table 24: Summary of Basin Management Strategies
Summary of Basin Management Strategies
AU 81461
Basin Management Strategies for Water Flow
Overall

Protection

Delivery

Protection

Surface Storage

Restoration

Recharge

Protection

Discharge

Restoration

Basin Management Strategies for Water Quality

1

Sediment

Restoration of Sinks

Phosphorus

Protection of Sinks

Metals

Restoration of Sinks

Nitrogen

Protection of Sinks

Pathogens

Protection of Sinks

Assessment Unit includes the south Schneider Creek sub-basin.

3.1. Water Flow Management Strategies
The overall management strategy for flow processes should be protection. Areas within the upper basin are
largely unimpacted by human land uses. These areas are the source of many tributaries that contribute flow to
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Tibbetts Creek. The delivery and recharge processes within these areas as well as remaining areas within the
lower basin should be protected. Many flow issues stem from blocked culverts and catch basins. High velocities
within the basin also contribute to erosion and downcutting of banks. The management strategy should focus on
restoration of surface storage and discharge processes within available areas of the basin. (Puget Sound
Partnership, 2016)

3.2. Water Quality Management Strategies
Historic and current land uses have impacted sinks for water quality pollutants. Sediment sources in the basin
include abandoned mines and quarries. Stormwater runoff and drainage from developed areas are also a source
of metals within the system. The management strategy for Tibbetts Creek should focus on the restoration of sinks
for metals and sediment within the basin. The management strategy should also focus on protection of sinks for
phosphorus, nitrogen, and pathogens, such as the remaining wetlands within the basin. (Puget Sound
Partnership, 2016)

3.3. Typical Restoration Strategies
The Puget Sound Partnership suggests that each basin management strategy may be best implemented through
selection of appropriate stormwater management options (SMOs) and habitat restoration techniques. This subsection describes the recommended SMOs and habitat restoration techniques that may be appropriate in an
urban/suburban setting such as Issaquah.
Typical SMOs and habitat improvements that apply to all management strategies include maintaining
stream/wetland physical integrity, restoring floodplains and wetlands, restoring riparian zones, and protecting
aquifer recharge areas. Typical opportunities that apply to the conservation and the development management
strategies include all of the above plus emphasizing dispersion and on-site infiltration. Typical opportunities that
apply to the protection management category include all of the above plus increasing buffer widths, reducing
groundwater withdrawals, reducing interception of shallow groundwater in ditches, and revegetating uplands.
Typical opportunities that apply to the restoration management category include all of the above plus retrofitting
structures and roads for greater infiltration, and reconstructing stream reaches or artificial wetlands. (Puget Sound
Partnership, 2016).

4. Summary of Identified Issues
Basin issue locations were identified through the basin characterization and evaluation of process for water flow,
water quality, and habitat. All known issues within the Tibbetts Creek basin documented in Sections 1.2, 1.3, and
1.4., and the issue locations associated with public right-of-way and infrastructure systems throughout the City are
presented on a map in Appendix A.
Many reported flow and water quality issues were associated with the December 20, 2019 storm event, which
included riverine flooding. Localized flooding related to sedimentation at the base of Cougar Mountain is common.
Water quality issues stem from stormwater runoff and high turbidity during storm events. Multiple water quality
parameters are exceeded in the watershed. Tibbetts Creek is on Ecology’s 303(d) list for temperature and DO.
Many sites received poor to fair B-IBI scores. Abandoned mines and quarries within the basin also contribute
turbidity and sedimentation to the stream. Notable water quality issues in Tibbetts Creek basin are as follows:



Upstream Tibbetts Creek: elevated levels of fecal coliform, turbidity, and total phosphorus.
Downstream Tibbetts Creek: low DO concentrations; elevated levels of fecal coliform, turbidity, total
suspended solids, and total phosphorus.
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Tributary 0170: low DO concentrations and pH levels; elevated levels of fecal coliform, turbidity, total
phosphorus, and dissolved zinc.

Many habitat issues occur in the lower reaches of the Tibbetts Creek basin. Numerous fish passage barriers are
present within the basin, occurring on Tibbetts Creek and many tributaries near the Issaquah downtown corridor.
Invasive vegetation is present along streambanks in the lower basin. The lower reaches of Tibbetts Creek have
straightened channels from past agricultural land uses. Floodplain encroachment by roadways and housing
developments have also impacted the riparian buffer habitat.
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Appendix A
City-wide Known Issues Maps
(Under Separate Cover)

