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Introduction
This report summarizes the surface water quality of the past water year for the Jefferson County Clean
Water District. A “water year” runs from October 1 of the previous year through September 30 of the
current year. The emphasis of monitoring is on fecal indicator bacteria, such as E. coli and Enterococcus,
in streams, rivers, and pipes that drain to Jefferson County marine shorelines. Polluted water draining to
marine waters can impact shellfish beds and water recreation. Fecal indicator bacteria are measures of
water quality that indicate whether pathogens that can make people sick are likely to be in water. Since
shellfish are filter feeders, they can become contaminated when pathogens in the water get
concentrated in their tissues. Water recreation, as well as commercial and recreational shellfish harvest,
are important in Jefferson County, and are protected when water is kept clean. Starting in 2021, the
Jefferson County Public Health (JCPH) Lake Monitoring program added monthly E. coli monitoring at two
lakes as a pilot project.

Weather History

Total accumulated precipitation for the year at Chimacum was 21.28 inches. This is 74% of climate
normal, which is 28.67 inches (Figure 1). Quilcene rainfall, at 46 inches, was close to average (Figure 2).
Rainfall in Chimacum was below average in every month except January and September 2021. An
extreme atmospheric river (AR5), although rain shadowed locally, affected the region from January 1113, 2021. Summer was hot and dry, with a record-breaking heat wave in late June. The Quilcene
weather station reported 3 consecutive days with high temperatures exceeding 100 degrees F, peaking
at 111 on June 29 (Figure 3). Port Townsend received no rainfall from June 16 to September 11, except
for a trace amount of 0.03 inches on August 6 (Figure 4). Several significant rain events occurred in mid
to late September 2021.
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Figure 1, Chimacum rainfall

Figure 3, Quilcene heat wave

Figure 2, Quilcene rainfall

Figure 4, Port Townsend rainfall

Stream Flow

Stream flow was average to above average in the winter, and low to very low in the summer (Figures 5
and 6). The Duckabush River reached record lows in early September 2021 (Figure 6). Heavy rain in midSeptember led to a quick rebound in stream flows. Minor flood events occurred, but JCPH is not aware
of any major events in eastern Jefferson County during the last water year.
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Figure 5, Chimacum Creek flow
Figure 6, Duckabush River flow

Marine Waters
Regular monitoring of fecal coliform bacteria in marine waters by Washington State Department of
Health (DOH) showed that Hood Canal #3 stations 125 and 136 improved, but not consistently enough
to allow for a restoration of the Duckabush growing area to Approved status year-round. Quilcene
station 123 in the Point Whitney lagoon showed declining water quality. No other shellfish growing
areas in the Clean Water District were threatened or downgraded in 2020.
DOH shellfish growing area status and monitoring data is available at
http://www.doh.wa.gov/commercialshellfishmap.
Annual Shellfish Area Growing Reports and Early Warning Reports are available at
http://www.doh.wa.gov/CommunityandEnvironment/Shellfish/GrowingAreas/AnnualReports.
Irondale Beach County Park and Point Whitney Tidelands experienced high bacteria counts in marine
water during the heat wave, as sampled during the Department of Ecology BEACH program in summer
2021. The weekly average peaked on July 1 at 817 Enterococci for Point Whitney, and at 276 for
Irondale. JCPH issued a warning, and by July 6, bacteria levels returned to normal. Monitoring in other
counties revealed high bacteria levels throughout Puget Sound at that time, likely due in part to high
water temperatures. Fort Worden and North Beach had excellent water quality. Beach closures and data
can be found at https://ecology.wa.gov/Water-Shorelines/Water-quality/Saltwater/BEACH-program.
Harmful algae blooms (HABs) are an annual occurrence in Washington marine waters and they can
cause illness in people who consume contaminated shellfish. In summer 2021, Jefferson County marine
waters experienced widespread Dinoflagellate blooms, and Alexandrium (which can cause Paralytic
Shellfish Poisoning) caused biotoxin closures of many local shellfish beds. In addition, JCPH received
reports of illness due to vibriosis in July 2021. Vibrio bacteria thrive in warm water and can make people
sick if they consume raw shellfish. JCPH posts a Vibrio Warning every year from June through October
for the waters of Hood Canal. Current closures and warnings are shown on the Shellfish Safety Map at
www.doh.wa.gov/ShellfishSafety.htm. JCPH posted signs at affected beaches and also issued press
releases and social media posts.
Harmless Noctiluca and coccolithophore blooms occurred in Quilcene Bay, Dabob Bay, and parts of
Hood Canal. Eyes Over Puget Sound documented some of these blooms. Washington SeaGrant
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investigated one bloom which caused a fish kill in Squamish Harbor. A member of the public reported a
brown bloom in Port Ludlow, but JCPH found no signs of harmful organisms. It is believed that the color
was due to rotting organic matter from the June heat wave.
There were no reports of hypoxia in Dabob Bay, although the ORCA monitoring buoy was not
operational for the entire time period.

Stream Monitoring
Stream stations are primarily located near the mouths of streams discharging to shellfish beds, and JCPH
samples them monthly for bacteria. Stream monitoring was done under three projects: Oak Bay – Mats
Mats Pollution Identification and Correction (PIC), Northern Hood Canal PIC, and Foundational
Monitoring & PIC (Table 1, Stream monitoring stations). Figure 7 shows the Foundational stream
stations on a map. Maps for the Oak Bay-Mats Mats and Northern Hood Canal projects are shown in
Figure 8.
Table 1, Stream monitoring stations

Location Name
Salmon Creek
Snow Creek
Little Goose Creek
Oak Bay creek “A”
Piddling Creek
Mats Mats creek “B”
Cooper Creek
Bywater Bay creek “A”
Hubbard Creek
Shine Creek
Thorndyke Creek
Dosewallips River
Pierce Creek
Duckabush River

Site ID
SAL/0.15
SNO/0.2
LGO/0.02
OBA/0.1
PID/0.1
MMB/0.05
COO/0.04
BBA/0.3
HUB/0.0
SHI/0.2
THO/1.0
DOS/0.1
PIE/0.3
DUC/0.0

Drains to
Discovery Bay
Discovery Bay
Oak Bay
Oak Bay
Mats Mats Bay
Mats Mats Bay
Paradise Bay (Hood Canal)
Bywater Bay (Hood Canal)
Squamish Harbor (Hood Canal)
Squamish Harbor (Hood Canal)
Hood Canal
Hood Canal
Hood Canal
Hood Canal
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Project
Foundational Monitoring
Foundational Monitoring
Oak Bay – Mats Mats
Oak Bay – Mats Mats
Oak Bay – Mats Mats
Northern Hood Canal
Northern Hood Canal
Northern Hood Canal
Northern Hood Canal
Northern Hood Canal
Northern Hood Canal
Foundational Monitoring
Foundational Monitoring
Foundational Monitoring

Figure 7, Foundational stream monitoring stations
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Figure 8, Stream station maps A) Oak Bay – Mats Mats, B) Northern Hood Canal

Stream Bacteria Assessment
Stream datasets are analyzed by wet season (October through March) and dry season (April through
September). Sites are assessed according to Washington State Water Quality Standards (WAC Chapter
173-201A). The seasonal geomean value (GMV) for E. coli should be less than 100 most probable
number (MPN)/100 mL (part 1 of the standard) and no single sample should be greater than the
Statistical Threshold Value (STV) of 320 MPN (part 2 of the standard). For Enterococcus, the GMV should
be below 30 MPN/100 mL and no single sample should be above 110 MPN.
Table 2 shows the monthly stream monitoring results and whether the site passes (green) or fails (red)
part 1 and 2 of the standard for either E. coli (top) or Enterococcus (Donovan Creek, bottom). Results
have been rounded to the nearest tenth. A less-than symbol indicates that bacteria were not detected.
GMV calculations that include non-detects use the detection limit, and therefore are biased slightly high.
STV is shown as a count of the number of samples greater than the STV. JCPH tests for Enteroccocus in
Donovan Creek due to saltwater influence at the site.
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Table 2, Stream bacteria pass/fail

Three streams failed part 2 in the wet season. In the dry season, Cooper Creek failed parts 1 and 2 of the
standard, and 9 other streams failed part 2. 13 data points are missing due to gaps in project coverage
or low stream flow.

Shoreline Monitoring
Marine shorelines in the Clean Water District are monitored by staff walking the shoreline and sampling
all freshwater (and some brackish water) rivers, streams, springs, pipes, culverts and lagoon outlets that
discharge into marine waters. The goal is to screen for the highest sources of bacterial pollution and
identify hot spots needing further investigation. There are 200 miles of shoreline in the District, and not
all shorelines are adjacent to shellfish beds or public access sites, so the shoreline has been prioritized
by potential for pollution impacts (proximity to shellfish beds or public beaches).
Staff monitored all high priority shorelines in the Oak Bay – Mats Mats project. In addition, staff
monitored medium priority shoreline in the entrance to Mats Mats Bay and around Olele Point to the
north in wet and dry seasons (see Table 4 and Figure 8).
Table 3, Oak Bay – Mats Mats Shoreline Mileage

Neighborhood
Oak Bay
Marrowstone Island
Mats Mats
Total

Abbreviation
OB
MI
MM

Wet Season Completed
4.99
0.77
0.74
6.5
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Dry Season Completed
4.99
0.77
0.74
6.5

Figure 9, Oak Bay – Mats Mats Shoreline Map

The shoreline in Northern Hood Canal was divided into two sections, North and South. Staff completed
monitoring of high priority shoreline in both sections in water year 2021 (Table 3 and Figure 9), visiting
133 sites in the wet season and 111 sites in the dry season. This resulted in 159 samples and 7 high hits
during the wet season, as well as 187 samples and 35 high hits during the dry season. Staff conducted
resampling and confirmed eight of these sites as bacteria hot spots. Two sites were previously identified
hot spots, including Paradise Bay 42, the highest priority hot spot of the project area.
Table 4, Northern Hood Canal Shoreline Mileage

Neighborhood
Paradise Bay
Bywater Bay
Shine
South Point
Thorndyke
Toandos East
Coyle

Total

Abbreviation
PB
BB
SH
SP
TH
TE
CO

Wet Season Completed
3.29
2.3
2.81
4.69
0.67
0.89
2.25
16.9
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Dry Season Completed
3.29
2.3
2.81
4.69
0.67
2.36
2.25
18.37

Figure 10, Northern Hood Canal Shoreline Map

Staff monitored high priority shoreline throughout the rest of the county under the Foundational
Monitoring grant. During this water year, 34 bacterial high hits were identified and 8 of those turned out
to be hot spots. These hot spots are all currently under investigation.
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Table 5, Foundational Monitoring Shoreline Mileage

Neighborhood
Jackson Cove
Seal Rock
Dosewallips
Pleasant Harbor
Duckabush
Fulton Creek
Bolton East
Toandos West
Point Whitney
Tarboo
Quilcene
Marrowstone Island
Port Hadlock
Kala Point
Adelma Beach
Beckett Point
Cape George
Fairmount
Gardiner
Maynard
Salmon Creek
Snow Creek

Total

Abbreviation
JC
SR
DW
PR
DU
FC
BE
TW
PW
TA
QU
MI
PH
KP
AB
BP
CG
FA
GA
MA
SA
SN

Wet Season Completed
2.29
2.12
3.16
1.49
3.49
2.62
5.80
10.90
2.66
2.73
7.84
7.58
0.32
0.84
3.27
2.75
2.08
2.46
3.37
4.62
0.74
0.74
73.87

Dry Season Completed
2.29
2.12
3.16
1.49
3.49
2.62
5.80
10.90
2.66
2.73
5.17
7.58
0.32
0.84
3.27
2.75
2.08
2.46
3.37
4.62
0.74
0.74
71.20

Staff monitored high priority shorelines once in the wet season and once in the dry season. Any results
greater than the resample threshold (E. coli greater than 100 or Enterococcus greater than 30) are called
high hits. Staff resample at high hit sites twice within 30 days and calculate the GMV from all of those
results. JCPH designates sites with GMVs higher than the STV (320 E. coli or 110 Enterococcus) as hot
spots (Table 3, Hot Spot Prioritization Criteria). Sites with single samples ten times greater than the
resampling threshold may also be designated as hot spots even if the geomean is lower than the STV, if
conditions warrant. Staff investigate the hot spots with the highest GMVs first, with lower priority sites
investigated as time and budget allow. The amount of flow at a site is also taken into consideration; sites
with limited flow contribute much less bacterial loading to the marine environment and are less of a
concern compared with streams with a greater flow volume.
Table 6, Hot Spot Prioritization Criteria

Parameter
E. coli
Enterococcus

High Priority
>320 GMV, or single sample >1,000
>110 GMV, or single sample >300

Medium Priority
100 to 320 GMV
30 to 110 GMV

No Problem
<100 GMV, or site dry
<30 GMV

While JCPH assesses regular stream monitoring stations as to whether or not they meet state water
quality standards, JCPH does not do this for shoreline stations. However, by definition of the hot spot
criteria, hot spots fail the bacteria standard, and some high hit sites do as well. Stream monitoring can
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also identify hot spot level pollution, and the same prioritization process is used for high hits found
during stream monitoring.
Staff may take bracket samples upstream of a hot spot to help narrow and define the area that is
contributing to the pollution. This is not possible at sites where the drainage is small and there is no
access point upstream. Larger streams may have more than one bracket sampling location if there are
several tributaries.

Hot Spots
Little Goose Creek
Little Goose Creek continues to be a bacteria hot spot
and has been monitored under the Oak Bay – Mats
Mats project (Figure 8, Little Goose Creek map). A
septic repair next to the creek was completed in 2019
and bacteria levels dropped in spring 2020. JCPH
continued to sample the creek and has found a strong
seasonal pattern with low bacteria in the winter and
elevated bacteria in the summer. The highest sample
was 1,553 MPN/100mL E. coli. Staff are continuing to
investigate this site.
Table 7, Little Goose Creek geomean

LGO/0.2
Date
6/8/2021
304
6/16/2021
377
6/14/2021
249
GMV
306

Figure 11, Little Goose Creek map

Table 8, Oak Bay 053 geomean

Date
1/6/2021
3/16/2021
3/31/2021
6/30/2021
8/10/2021
8/11/2021
8/25/2021

GMV

OB053
1,7329
86
20
10
146

Oak Bay 053
Previously identified hot spot Oak Bay 53, in the Oak Bay – Mats Mats project
near North Bay Way, continued to have some elevated E. coli this year, but
below 320 when averaged over the year. One septic violation has been
corrected. A den of otters is also present. Staff have checked all the nearby
septic systems and will continue to monitor the area.

86
496

212
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Other bacteria hot spots that have been investigated in the Oak Bay-Mats Mats project include:
•
•
•
•
•

Oak Bay 13
Oak Bay 31
Oak Bay 46
Oak Bay 49
Oak Bay 70

Paradise Bay 042
In the Northern Hood Canal project area, previously identified hot spot PB042 continued to have
elevated E. coli at the most recent dry season sampling, although in the wet season, bacteria were not
detected. This is a small drainage into Paradise Bay north of the boat ramp that originates in forest land.
Staff have completed eight sanitary surveys in this area.
Table 9, Paradise Bay 042 geomean

PB042
Date
6/7/2021 10,462
6/10/2021
1,081
6/15/2021
657
GMV
1,951

Figure 12, Paradise Bay 042 map

Hot Spot Fact Sheets were mailed to residents near the following areas of the Northern Hood Canal
project:
•
•
•
•
•
•
•
•

Paradise Bay 42 (PB042)
South Point 12 (SP012)
Thorndyke 201 (TH201)
Thorndyke 9 (TH009)
Bywater Bay creek “A” (BBA/0.3)
South Point 1 (SP001)
South Point 108 (SP108)
Coyle 2 (CO002)
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Pierce Creek
Sampling at PIE/0.3 on Shorewood Road showed high bacteria recurring in the dry season of 2021,
though the highest sample was over 1,200 MPN/mL lower than the highest sample analyzed in 2020. It
continues to be a site of investigation. We have one open septic complaint case on Kelly Road as of
December, 2021, but did have success in helping another owner to remediate a risky recreational
vehicle and utilize a portable restroom. WDFW, DOT and USGS have been doing considerable work in
the estuary to plan for the Duckabush Estuary Restoration project.

Hot spot investigations
Hot spot investigations are ongoing at each of these sites. Investigations include land use in the area, as
well as research of septic permit and maintenance records. Staff have not found agricultural activities,
livestock or pet waste issues at any of these sites to date. Surveys of individual properties and dye tests
were limited by COVID-19 precautions starting in March 2020. JCPH has limited in-person site visits to
complaint investigations of surfacing sewage, and septic surveys in hot spots with prior notification.
Residents are contacted prior to arrival where contact information can be found.

Lake cyanoHABs
Toxic cyanobacteria (also known as blue-green algae) affect lakes in Jefferson County every year. Two
toxins are produced by blooms that occur spring through fall: anatoxin-a, and microcystin. Anatoxin-a is
a very potent nerve toxin that can kill people and animals within minutes of ingestion. Microcystin
affects the liver, and has both acute and chronic effects. Anderson Lake has had a toxic bloom every
year since JCPH began monitoring in 2006. The primary toxin at Anderson Lake is anatoxin-a, although
microcystin can also be present. Toxin levels at Anderson Lake frequently reach extremely dangerous
levels, and several dogs have died after swimming in the lake. Gibbs Lake, Lake Leland, and Crocker Lake
have all had toxic blooms with varying levels of microcystin. Lake status updates are posted at
JeffersonCountyPublicHealth.org.
In 2021, Anderson Lake, Gibbs Lake, and Lake Leland exceeded the recreational guidelines for toxins and
staff posted caution signs. JCPH also issued press releases and social media posts. Anderson Lake
anatoxin-a levels peaked at 1,400 µg/L in May and was closed by State Parks. A second peak of toxins
occurred in October with 2,776 µg/L of microcystin. Blooms containing microcystin in Gibbs Lake and
Lake Leland in mid to late summer led to closures and warnings. Blooms in several other lakes occurred,
but were not toxic.

Lake bacteria
In 2021, JCPH began monthly monitoring of bacteria as a pilot project in two Jefferson County lakes that
are popular for water recreation: Gibbs Lake and Lake Leland. Staff collected samples monthly from
April through September at three sites along the public access beach, analyzed for E. coli, and calculated
a monthly average from these results. Staff then calculated a seasonal geomean from all the monthly
averages.
Table 10 shows the individual E. coli results in MPN/100 mL at each of three sites at each lake, with the
averages and geomeans. Non-detects are represented by the detection limit for calculating averages
and geomeans.
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Table 10, Lake bacteria results

4/5/2021
5/3/2021
6/1/2021
7/6/2021
8/3/2021
9/6/2021

Gibbs
Avg
Leland
1.0
1.0
1.0
1.0
1.0
3.1
<1.0
<1.0
1.7
1.0
<1.0
<1.0
1.0
1.0
3.1
5.2
11.0 123.6
46.6
7.5
4.1
3.1
4.1
3.8
6.2
5.2
1.0
4.1
3.4
35.9
Seasonal geomean
3.2

<1.0
2.0
1.0
1.0
3.1
6.3

1.0
<1.0
2.0
<1.0
2.0
1.0

Avg
1.0
1.3
2.0
3.2
3.8
14.4
2.8

The highest single sample was 123.6 MPN at Gibbs Lake in July, with an average that day of 46.6 MPN.
The seasonal geomean was 3.2 MPN at Gibbs Lake and 2.8 MPN at Lake Leland. All sites met water
quality standards.
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