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Up-to-date observations of water quality conditions in Puget Sound and coastal bays
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2020 in Review

Algae blooms can come in all ¢olors. Bright yellow-green blooms oceasionally eccur in some bays. Up-to-date observations of water quality conditions in Puget Sound and coastal bays

Up-to-date observations of visible water quality conditions in Puget Sound and the Strait of Juan de Fuca
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Picture by: Jessica Alexanderson

The COVID pandemic of 2020 resulted in an information
gap in our work between March and September. Our field
crew slowly has restored full capacity and data collection,
and EOPS photography resumed in September.

Critters in the sediment and water are a testament that
life continues in beautiful ways, and it’s worth going for
a dive in Puget Sound when the water is clear.

Despite wildfires and a lot of smoke during a dry late
summer, precipitation and flows of major rivers were as
expected, or even above normal, for most of the year.

With volunteers sending in images on the water we can
say that 2020 was a productive year for Puget Sound.
Schools of herring were abundant, Noctiluca blooms
were big and numerous, and large amounts of decaying
organic material washed onto beaches.

Editor: Dr. Christopher Krembs, editorial assistance: Valerie Partridge.


http://www.ecy.wa.gov/programs/eap/mar_wat/surface.html
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Follow-up on the conditions that led up to 2019, in Puget Sound’s comprehensive marine waters report.
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puget sound 2019
marine waters "

Available: https://www.psp.wa.gov/PSmarinewatersoverview.ph


https://www.psp.wa.gov/PSmarinewatersoverview.php
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Stay up-to-date on unfolding stories relevant to our region

The Marine Waters Work Group
W (PSEMP) releases a summary of its
oo bimonthly Marine Condition Update,
- » covering the Puget Sound region,
coastal waters, and the North Pacific.

To participate in the webinar, join
our email list by emailing Iris Kemp
(ikemp@lltk.org) or the Marine
Waters Work Group
(marinewaters@psemp.org).

What's the story so far?

Go to the webpage and read detailed discussion summaries.



https://app.box.com/notes/488985861019?s=z402q8dph78zz18mdg70xafl4id0a9m7
https://app.box.com/notes/488985861019?s=z402q8dph78zz18mdg70xafl4id0a9m7
https://app.box.com/notes/488985861019?s=z402q8dph78zz18mdg70xafl4id0a9m7
mailto:ikemp@lltk.org
mailto:marinewaters@psemp.org
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Field work in the time of COVID-19

On March 16t, 2020, we were all packed up and ready to head out for our
northern sampling days for CTD casts and water samples from Ecology’s 14
stations. But that was also the day Ecology abruptly transitioned to all
telework. Over the next seven months, we rode the COVID-19 roller coaster
along with everyone else.

All the while, we watched our data gap grow to the biggest in the program’s
40 years of sampling. For someone who spends 90% of their job focused on
the lab and field work, it was hard not to feel lost and discouraged. Luckily,
Mya and Elisa on the last flight in February. A SOmMe programs with bigger boats were able to get out sooner, averting an
few field days later would be our lastouting  even larger data gap. After writing many COVID-19 mitigation documents

for 226 days, or 7 months and 12 days. : - . . _ .

covering everything from working in the lab to riding in a truck, we

eventually stepped onto the boat again on October 215,

Heating pads have become
in high demand to battle
cold air flow.

Here we are, trying to
make ourselves

-_— comfortable on the back
deck, where we now
have to stay all day.

We have learned they also
work great to warm grease
if it’s too cold to apply to
CTD fittings.



http://www.ecy.wa.gov/wcc/
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Field work in the time of COVID-19



http://www.ecy.wa.gov/wcc/
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Green shrimp Western bittersweet

In a year marked by unexpected challenges, researching these amazing animals from home for my Critter of
the Month blog series was a silver lining for me. Life carries on in Puget Sound’s benthic ecosystem!
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Photo by Zatelmar, Source Wikipedia Commons

website


https://ecology.wa.gov/programs/eap/psamp/index.htm
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Juvenile Giant Pacific Octopus,
Sunrise Beach, Gig Harbor
(Jessica Alexanderson )

SCUBA divers in Puget Sound
often encounter amazing
creatures that few of us get to
enjoy. Some divers shared
their photos with us.

! ~ Juvenile
o Whitespotted
Greenling, Alki
(Eric Askilsrud)

newly hatched

. 1 . ‘v‘
* e
‘4 L J h . N /;ixgill Shark, at Redondo
Stalked Jellyfish, Sekiu Jetty RN ! . > (Jesse Miller)

(Jesse Miller)
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A" What was the water visibility like for divers?

Only best visibility shown for Dec. Best and worst horizontal visibility

in form of a small diver at corresponding vertical depth
_ Best Visibility Worst Visibility Flnd dePths Wlth hlgh/lOW
1 Horizontal Vertical Horizontal Vertical ‘"Slblllty
Distance Depth Distance Depth
2 (ft.) (ft.) (ft.) (ft.)
Location M
1 22 10 21 56 '
S 2 Best visibilit din Hood
[ ]
3 > I 19 10 est visibility occurred in Hoo
- 2 35 20 19 3 Canal near Octopus Hol_e &
s 5 57 26 55 94 Edmonds/Everett (locations 11 &
e 3 6 38 59 ) . 6), with almost 40 ft visibility at
- 7 35 a1 23 3 about 60-ft depth.
8 34 36 29 5
i “‘sw 9 37 38 18 5 * Poor visibility (no diver icon)
- 10 » 10 14 38 13 3 occurred near the surface in
o 11 36 64 27 11 Bellingham Bay (location 2), but
13 - 12 34 62 29 3 ironically also Edmonds/Everett
15 - 13 21 41 12 98 near the surface (location 6).
b 14 27 79 22 3
18
15 6 46 4 3
oo Visibility Poor 16 19 94 12 5
: 17 19 97 16 5 This is a feature we are soliciting feedback on
w R v 18 17 58 10 3 (skip.albertson@ecy.wa.gov).



mailto:salb461@ecy.wa.gov
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Weather influences water circulation and the renewal in the Salish Sea

Karin Bumbaco and Nick Bond Water Year 2020: Near-normal temperatures with normal precipitation in WA. Remarkably
Office of the Washington State dry September, leading to many severe wildfires and smoke (see next page).
Climatologist
Temperature vs Precipitation, Puget Sound Lowlands, Water Years 1941-2020
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Large wildfires along the west coast brought much smoke to the region.

HRRR-SMOKE 2020-08-20 16 UTC 4h fcst - Experimental Valid 08/20/2020 20:00 UTC
Vertically Integrated Smoke (mg/m

4 |_I_-._I

NASA, 09-14-2020 B
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1 4 7 11 15

NPM25 Air quality at College St in Olympia

ir quality and visibility were very low in the Puget E
ound region during September because of wildfire-
related smoke. Such smoky conditions can lower air
and water temperatures and may affect other aspects e e
of water quality.

50
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Conditions leading up to January:

Air temperatures were generally warmer in
fall 2020, especially in September.

Precipitation was above normal in northern
Puget Sound. Precipitation was closer to
normal in 2020 than in 2019.

Cloud cover levels were slightly above
normal, generally being closer to normal in
2020 than in 20109.

River flows were higher than normal in the ‘é}f-e;_‘;j-é? gt
Fraser. Flows in 2020 were generally higher |* -};‘f_g Niscuaslly |

than in 2019.

Upwelling was weaker. PDO is lower and La
Nifia is gaining strength.

Critters & Divers

to south.

Anomalies
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EcoLocy What influences Puget Sound water quality?
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In the anomaly plot, we want to connect different factors influencing water quality in the
context of space and time. We do this with a heat map and anomalies by month for

2020

3 4 5 6 7 8
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Eellingham --
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*Upwelling/downwelling Anomalies (PFEL)
PDO = Pacific Decadal Oscillation
ENSO = El Nifio Southern Oscillation

| higher

expected

lower . No data

All data are from public sources: UW GRAYSKIES; river flows from USGS and Environment Canada; indices from NOAA & UW (PDO).
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Historically, the peaks of coastal upwelling and the freshet are in sync..

Fraser River (at midnight)

BB oo than normal The Fraser River is the major driver of
== Expected . . .
estuarine circulation and water
exchange between the Salish Sea and
the ocean. The Fraser River was
flowing consistently high in 2020.

Discharge (m®s)
Upwelling Index (2-week avg)

How do ocean boundary conditions
affect the quality of water we
exchange with the ocean?

Recent years’ warm water is mostly
gone (PDO). Upwelling (Upwelling
Index anomaly) is expected. NPGO,
which reflects the surface productivity
along the coast, has fallen to one of its

lowest numbers (updated through July
1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010 2015 2020)

Pacific Decadal Oscillation Index (PDO, temperature, explanation). Upwelling Index (anomalies) (Upwelling, low
oxygen, explanation). North Pacific Gyre Oscillation Index (NPGO, productivity, explanation).



https://oceanservice.noaa.gov/education/kits/estuaries/estuaries05_circulation.html
https://en.wikipedia.org/wiki/Freshet
http://en.wikipedia.org/wiki/Pacific_decadal_oscillation
http://www.pfeg.noaa.gov/products/PFEL/modeled/indices/upwelling/NA/data_download.html
http://www.o3d.org/npgo/
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How well is Puget Sound exchanging its water? A

Aerial photos

The Skagit River is the largest freshwater source for Puget Sound. It is a river that is regulated.

Skagit River (at midnight USGS)
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Normal river flows
drive “natural”
nutrient inputs and
keep the water
cool.

Low river flows
change the nutrient
balance and make
water warmer.
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higher river N
Coastal Upwelling
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circulation

Stroit of Juan de Fucg' - R, w = puget Sound =

Coastal Upwelling

Higher WWTP burden
tuarine per parcel of water

River flows and upwelling in the summer influence our water quality.

Upwelling Index (2-week avg)

The Skagit River freshet is no longer
clearly pronounced, because the river
is a regulated system for hydroelectric
power generation. However, drought
years and low flows can be seen in the
river’s discharge data. This year, flows
of the Skagit were close to normal.

Rivers strengthen estuarine
circulation in the Salish Sea. This is
important in the summer.

Upwelled ocean water provides cool,
nutrient-rich water.

For that to happen, we need
northerly winds and good river flows
(a good snowpack) during periods of
water-exchange through Admiralty
Reach (neap tides).

Info
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During the pandemic, engaged people on the water shared their observations.

In 2020 large schools of herring occurred in Central Sound, but schools of fish were also abundant
in South Sound and Hood Canal. Noctiluca bloomed again in many places, followed by large
amounts of decaying organic material washing onto beaches of Puget Sound.

€ Start here

Oil sheen

1AL

Jellyfish

Macroalgae

Fish

Blooms

Sediment

Large oil sheen in northern Hood Canal near fishing vessels. Explore Spill Map in our region.

Contributions from so many people allowed us to document blooms of Noctiluca from Puget Sound to
Bellingham Bay and other colorful blooms in early summer, followed by large amounts of decaying mucus and
organic material in Central Sound in late summer.

Moon jellies occurred in typical places in lower numbers, while lion’s mane jellyfish were more numerous.

Rotting macroalgae washed up on beaches in Edmonds. Yet kelp beds looked promising in fall.

Unusually large numbers of schooling fish were seen in South Sound, Hood Canal, and Central Sound.

EOPS was suspended for 6 months due to the pandemic, but was able to document the tail-end of blooms in
terminal bays.

Wind and exposed beaches show large effects on resuspension of sediment during windy conditions. Could this
be important in the supply of silicate to Puget Sound?
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Aerial photography
& navigation guide
Date: 2020

i = 28 : : Whidbey Basin
" 3 2

. Hood Canal g
s Click on numbers
The map is a navigation guide to
@ ) quickly find aerial pictures in a region.
N Sl The numbers depict locations ordered

by topics:
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Reported spills from July 2015 —March 2020

Many small spills go
unnoticed.
Help us fill the gap.

Explore Ecology’s Spill
Map to study spills in
our region.

Click to go to page

Various oil sheens. A. Northern Hood Canal, B. Off West Point, Seattle, C. near Poulsbo Yacht Club, Liberty Bay


https://fortress.wa.gov/ecy/coastalatlas/storymaps/spills/spills_sm.html?&Tab=nt3
https://fortress.wa.gov/ecy/coastalatlas/storymaps/spills/spills_sm.html?&Tab=nt3
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We are grateful for the contributions from so many who shared
their observations on the water.

Special thanks to:
k” ’ m& Ben Budka, Christine Goodwin, Cliff Coomber, Elisa Rauschl, Julie Morse, Karen McDonell,

Karlista Rickerson, Katharine Ellingson, Kathryn Sobocinski, Katie Remine, Michael Joffe,
Robin Beck, Steve Tuckerman, Tim Ellis, Yerda Yearsley, and one anonymous contributor

Enjoy their wonderful contributions on the-pages 18 to 22.

Noctiluca blooms (June and August), page 19.
Central Sound, Holmes Harbor, Chuckanut Bay, and Saddleback Island.

Striking red-brown bloom of Protoceratium (July), page 20,
in northern Case Inlet, and bright-green bloom in Bowman Bay.

Mucus and decaying organic material (August and September):
In Central Sound from Redondo Beach to Edmonds, page 21.

Decaying shellfish and organic material (September):
In Carr Inlet, Burley Lagoon, page 22.

More lion’s mane jellies reported in South Sound and at entrance to Hood
Canal, page 23.

© @ 6 6 ©
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Des Moines Marina, 6/7/20 (Robin Beck) Three Tree Point, 6/7/2020 (Elisa Rauschl) Lincoln Park 6/10/2020 (Ben Budka)

Chuckanut Bay, Bellingham Bay, 8/4/2020 Holmes Harbor, 6/16/2020 (Christine Goodwin) Saddlebag Island, 8/11/2020 (Kathryn Sobocinski)
(Steve Tuckerman)

Noctiluca is a putative eutrophication indicator that thrives when excess organic material is present.
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Algae blooms can come in all colors, sometimes bright yellow-green as in A. Bowman Bay, or B. brown-red such as
the Protoceratium reticulatum bloom in Case Inlet which persisted for several months.
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Redondo, 9/1/2020 (Cliff Coomber) Dash Point State Park, 8/30/2020 (Katharine Ellingson)

8

i Y

=
e
Tramp Harbor Docton, 8/27/202

L A T "';—'_”q_ = ?‘" : B : .
0 (Karlista Rickerson) Tramp Harbor, Protoceratium reticulatum bloom in August (Karlista Rickerson)

When organic material and debris from excessive amounts of algae die, it washes onshore as mucus.



@ l”’mﬂl People contribute their observations @
- Stay connected _ Critters & Divers Climate and streams _ Info

Edmonds Underwater Park, 8/24/2020 (Tim Ellis) Burley Lagoon, 9/3/2020, with stench from dying organisms (Karen McDonell)
o e :

Edmonds, 8/17/2020 (photographer unknown)

Mucus and beach wrack can smother the system and often lead to smells emanating from decaying material.
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Lion’s mane in
Peale Passage,
7/28/2020 (Katie
Remine)

Reports of
numerous lion’s
manes washing

onto beaches
north of Port
Ludlow towards
Snake Rock during
December. Picture
12/26/2020 (Yerda
Yearsley)

Milky white patches that are likely moon jellyfish in Sinclair
Inlet, 10/26/2020 (EOPS)
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Stay connected

Aggregations of jellyfish. Location: Budd Inlet (South Sound)
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Read more on Making Waves: Puget Sound is losing its
kelp, but there’s a plan to save it. Click here.

IRAGIE SR
“‘Partfiége’ -

I g

e

e TS

ra

Polnells:%

Point . &+

Kelp bed west of Polnell Point. Kelp beds off Point Partridge.
Location: Crescent Harbor (Whidbey Basin) Location: Strait of Juan de Fuca (North Sound)


https://makingwaves.psp.wa.gov/index.php/2020/11/09/puget-sound-is-losing-its-kelp-but-theres-a-plan-to-save-it/
https://makingwaves.psp.wa.gov/index.php/2020/11/09/puget-sound-is-losing-its-kelp-but-theres-a-plan-to-save-it/
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Schools of fish near the surface. Several large schools of fish around Point Jefferson.
Location: Twanoh State Park, (Hood Canal) Location: Port Madison (Central Sound)

Isolated red-brown bloom
surrounded by schools of fish.
Location: North Bay, Case inlet

(South Sound)
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A. A dozen fishing vessels harvest the annual chum salmon run south of the bridge, B. while others are

waiting north of the bridge. Location: Hood Canal Bridge, (Hood Canal)
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Red-brown bloom. Location: A. Butler Cove, B. West Bay, C. Gull Harbor,
D. Priest Point Park, Budd Inlet (South Sound)
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Red-brown blooms in patches.
Location: A-B. Sinclair Inlet, C-D. Dyes Inlet (Central Sound)
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Water mixing with bloom. Location: Sequim Bay (North Sound)
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Red-brown bloom in Hale Passage, and sediment-rich plume of the Nooksack River in Bellingham Bay.
Location: Hale Passage (North Sound)
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Two large tidal eddies with sediment-rich water.

Location: Across Center Island, Lopez Sound (North Sound)
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Resuspended sediment makes nearshore tidal eddies visible. A. looking north, B. looking south.
Location: Pitt Passage, McNeil Island, Carr Inlet (South Sound)
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Strong northerly winds cause sediment resuspension on wave-exposed north-facing beaches.
Location: Carr Inlet (South Sound)
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Sediment resuspension on wave-exposed beaches.
Location: Harstine Island, Case Inlet (South Sound)




@ ®eMECOLOGY Aerial photography 3-16-2020 @

Stay connected Critters & Divers

sediment

Large ship approaching the Port of Olympia and stirring up sediment.
Location: Budd Inlet (South Sound)
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Three different glacier-fed estuaries. A. The urbanized Puyallup river estuary. B. The north fork of the Skagit river. C.
the Nisqually River and its national wildlife refuge. Location: A. Tacoma, B. La Conner, C. Lacey
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A. Sediment from the Puyallup River getting pulled into the Tacoma Narrows. B. Puyallup River plume.
Location: Commencement Bay (Central Sound)
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We have published 89 editions!

Find all previous Eyes Over Puget Sound editions at the end of this document.

Recommended Citation (example for September 2018 edition):
Washington State Department of Ecology. 2018. Eyes Over Puget Sound: Surface Conditions
Report, September 17, 2018. Publication No. 18-03-075. Olympia, WA.
https://fortress.wa.gov/ecy/publications/documents/1803075.pdf.

Many thanks to our business partners:

Contact:

Dr. Christopher Krembs
Christopher.Krembs@ecy.wa.gov
Marine Monitoring Unit
Environmental Assessment Program
Washington State
Department of Ecology

Subscribe to the Eyes Over
Puget Sound email listserv.


mailto:Christopher.Krembs@ecy.wa.gov
http://listserv.ecology.wa.gov/scripts/wa-ECOLOGY.exe?A0=ECOLOGY-EYES-OVER-PUGET-SOUND
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