Lake Ketchum Restoration

Snohomish County Council Update - April, 2024

SNOHOMISH COUNTY Management







TOXIC ALGAE PRESENT
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Ketchum phosphorus levels were 100 times higher than
other county lakes and one of most polluted in the state

Summer phosphorus levels in lake bottom waters were
similar to untreated wastewater

The main pollution source is the lake inlet (it drains a farm
that had accepted chicken manure for years)

Decades of pollution were also stored up in lake bottom
and recycled back into lake each summer



Source of Phosphorus Pollution
2010 - 2011

Rain Surface From homes

0% _ Runoff around lake
— 2%

Groundwater
)

From the farm

From Lake
Sediments

Annual Total = 623 kg



Alum treatments work as it binds phosphorus in lake water and

sediments so it can’t be recycled back into the lake

Element 1 Element 2 Element 3 Element 4
Large - Scale Annual Continue to Implement
Lake Alum Maintenence protect changes in
Treatment for Alum wetlands residential
Lake Sediments Treatments around inlet practices

¥

Element 5

Monitor lake
water quality
and adapt as
needed

Ongoing since 2016 — goal to bind phosphorus from inlet

Completed in 2014/2015 - goal to bind phosphorus in lake sediments



(\ Decrease summer phosphorus to 40 micrograms/liter

‘ Reduce total phosphorus (TP) by 85%

S Reduce algae blooms and toxic algae




Lake Ketchum Total Phosphorus - Surface

Goal - Decrease Long Term Trend ( |
summer phosphorus to ‘ e
40 micrograms/liter
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Summer average now 16 ug/L
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Reduced by 95%
BUT - Pollution still coming in the winter
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TP (ug/L)
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Total Phosphorus: 308th St NW -- stream as it leaves the farm

W 95-96 Average

x Sample Results

—-Winter Averages
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Inlet Phosphorus Concentrations Decreased, but Still High




Water Clarity - Water Clarity Summer Average
related to algae In T ————
water

1990 1998 2006 2014 2022

Average 6-foot increase in summer water
clarity!
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Internal sediment release virtually eliminated!
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Goal - #2 - Reduce algae blooms and toxic algae



http://www.flickr.com/photos/microagua/4346072429/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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typically toxin-producing algae

Still seeing winter peaks — but not
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2020 Alum Treatment Delayed

YEAR

2008

2009

2010

2011

2012

AONRS

2014

2020

WEEKS
POSTED

11

21

22

25

15

19

15

# OF
WEEKS
TOXIC*

MICROCYSTIN -
LIVER TOXIN

(MG/L)

1.5-309

0.06 - 0.29

0.05 - 329

0.06 -551

0.07 -417

0.06 - 539

16.1 - 675

0.44

ANATOXIN -
NEUROTOXIN
(MG/L)

0.3-12.9

0.04

0.02 - 0.03

0.02 - 0.06

0.66



Algal Cell Counts (cells/mL)- June through Sept Average

50,000
45,000 R Unknown
40,000
m Pyrrhophyta
35,000
|
30,000 — Haptophyta
25,000 m Euglenophyta
20,000 Cyanophyta
15,000 Cryptophyta
10,000 I
B « Chlorophyta
5,000 —
0 Bacillariophyta
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
\ J | )\ }
Y r ¥
Before During After

Ave cyanobacteria = 25,447 cells/mL 19,353 cells/mL 5,889 cells/mL



y Unknown Author is licensed under CC BY-NC

This Photo b

. Zooplankton

Other Impacts


http://keys.lucidcentral.org/keys/v3/TFI/start%20key/key/Starting%20key/Media/HTML/Rotifera.html
https://creativecommons.org/licenses/by-nc/3.0/

Zooplankton

m Calanoid Copepods mCladocerans = Cyclopoid Copepods ™ Dipteran © Nauplii ®mRotifers ®mUnknown
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Other Biological
Impacts — Native
Aquatic Plants




Other Biological Impact: Lake Reside



Source of Phosphorus Pollution

2010 - 2011

Rain Surface
0% _ Runoff
2%

Groundwater
)

Annual Total = 623 kg

2023

Groundwater n
4%

Internal
5% Surface
Runoff

8%

Annual Estimated Total = 177 kg



Element 1

Large - Scale
Lake Alum
Treatment for
Lake Sediments

Element 2

Annual
Maintenence
Alum
Treatments

Element 3 Element 4 Element 5

Continue to Implement Monitor lake
protect changes in water quality
wetlands residential and adapt as
around inlet practices needed

¥

LakeWise Outreach Program

Relying on Critical Areas Regulations



LakeWise Property

Certification M‘\
ot
LAKEWISE

O Checklist of small actions

prevent pollution L= Ll
O Completely Voluntary 7

O Shoreline & Upland
landowners (anyone
whose property drains to
lake)

&
’
!



. - = . Clear Choices Checklist
F R E E L a keWI S e S I te VI S I tS By taking these voluntary actions, you can protect the health of your

lake and have your property Lake

Layns and yards
%‘. void fertilizer. If you do fertilize, apply phosphggis-free pr

ng, I agree to perform this pro

L/ 1/ 2016

wﬁ.ttt—-nd a FREE natural lawn care workshop. Date attended:

%ﬁmnp pet waste, bag it and place it in the

By initialing, I agree to perfor

ectly into lake, stream or ditch.
Fix eroding areas in yard, driveway and parking areas.

Cover bare soil areas with mulch or plants.

Septlc systems

S/ 6,206

Naturg( v
b LAKEWISE R ?'d_(;a!e

A
77122016

Attend a FREE septic care workshop. Date aftended:

Healthy Shoreline Checklist
Shoreline properties can also obtain a “healthy shore™ certification.

Maintain existing natural shorelines. T
By initialing, I agree to perform | E.pmr:ﬁfs:f./

@' Re-establish shoreline vegetation by replacing some lawn with other plants
such as shrubs, perennials and trees.




Educational
Workshops
on Septic
System &
Natural
Yard Care

FREE
Septic Care
Workshop

Up to
$200 in
Rebates

It’s great living here.
Don’t let your septic system

Attend a free Natural lawn care wo

Come to a free workshop and discover the natural b
‘way to:

m Grow beautiful and easy-to-care-for lawns

® Keep your children, pets, and lake safe

® Manage moss, weeds, moles, and other pests

@ call 425-388-3204 or email lakes@snoco.org.

Seven Lakes Area: @ Lake Stevens:
Wed., May 2 Thurs., May 3
6:30 - 8:30 p.m. 6:30 - 8:30 p.m. e

4 ake Goodwin Community Club) - Cavelers Mid HighSchool | #—Sw=—"
17323 42nd Ave NW, Stanwood 8220 24th St SE, Lake Stevens Attending this works

1
healthy lawns, healthy lakes, healthy peop

MAIDPELDA1E

tIn a target Watershedy




Community

Join Your Neiglg ==
Saturday, Junef®
12:00 - 5:00 p§
Lot 19 (NW side (RS-

e




Restoration

Ine

Shorel

LakeWise Healthy Shores Planting Plan | Pollinator/ wildlife

\
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Cornrnon Thrift




Lake Ketchum
Participation

O 46 households attend septic and/or
lawn care workshops

O 29 LakeWise site visits

O

18 Properties LakeWise certified

O 8 Shoreline Properties “Healthy Shore
Certified”




Restoration Successful
So far. . ..

Lake Health = GOOD

[he lake health is currently good as alum treatments keep phosphorus

90% reduction in phosphorus, 6 ft increase in water
clarity & no toxic blooms above state guidelines

and algae low. Yet, the lake is at risk from the effects of past pollution.
_ Health Indicators Poor Fair Good Excellent

Lake Health Rating change from “Poor” to “Good”

. : : . Water Clarity § Good - Average clarity is

Results published in scientific journal visibility g | 12.1 feet deep and varies

in water ; g : with the amaunt of algas.

Project awarded “Best in State” gold award by ; :

American Council of Engineering Companies Phosphorus | | é Good - Phasphorus levels

Keeping It low | are moderate as a result of
prevents algae ongoing alum treatments.

Algae | : Good - Algae levels are
Problematic § : maderate. The lake has

But with out annu al treatments b | ooms if too much ; nccasional toxic algae blooms

since rastoration.

will return as inlet is still causing Shorelines Faiir - Only a third of the
Shoraline plants lake shoreline has trees and

m aj O rity Of O n g O i n g p O I I Ut| O n protect the lake shrubs rather than lawns.




Next Steps

O Continue:
O Small annual treatments
O LakeWise Adoption

O Develop relationship with
new landowner on farm




Learn more at
WWW.Ssnohomishcounty.qgov/2451



http://www.snohomishcounty.gov/2451
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