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Year In Review 2019

 Lowest Water Levels Statewide in Years

 Lower Historic Inflows  

 Increased Weed Treatment  

Seasonal Toxic Algae Issues 

Pennywort Issues



• 1970’s Algae Issues
• 1980 Consultant Recommends Sewers (Algae Issues)
• 1990 Ecology Implements New  Environmental Policy (15,000 sq. ft. 

lot)
• 1991 OSFWC Formation
• 1994 KCM Study
• 1998 City Sewer Completed
• 2007-2009 Fluridone Treatments
• 2009-2010 Grass carp
• 2015 Treatment 

Timeline Milestones



Duck Lake 252 acres

Grand Canal 98 acres

Lake Minard 57 acres 

Bell Canals 32 acres

Bass Canal 32 acres

Associated canals 28 acres

Inflow

Oyehut Creek 

Clover Creek

Outflow

Grand Canal

Rate of turnover

1.4 years 





Native & Non- Native Species



Pennywort



Elodea



Milfoil



Parrotfeather



Weed Survey Spring 2019



Weed Survey Spring 2019



Weed Treatment

July 8th & 9th, 2019

120 acres – Diquat

Pennywort

Parrotfeather

No Glyphosate Use



** Toxicities are measured using the LD50, which is the dose of active ingredient required to kill 50% 
of test animals. The lower the LD50 the more toxic.

How Toxic is Diquat?

Most
toxic

Least 
toxic



Harvesting (Grand Canal)

2-3 acres/day
$1,200.00 /acre/cut
2-3  cuts per year
$15O,000  /cut

Disposal
Fish entrapment
Cutting timeline
Center area cut only



Herbicide (Grand Canal)

Treatment completed  in  4 hours
• $300 /acre
• 1 treatment per year
• $3O,000  total cost

• Water restrictions
• Controversial
• Non selective
• Notifications
• Shoreline  control



Manual/Biological  



Algae Types



Toxicity Guidelines WA State

Anatoxin a     1ug/l (15)
Microcystin 6ug/l (8)

Gray Harbor County Health - Lead 
agency responsible for monitoring 
toxicity levels throughout Grays 
harbor.

Since 2009  toxicity has been noted 
only 5 times.  These occurrences 
usually occur during September and 
are short in nature. 

No means to determine when an 
active bloom will turn toxic.

1 second in 32 years
1 penny in 10 million dollars
1 blade of grass in a football field



Cyanobacteria
(Bluegreen algae)



Toxin Health Effects 



Cyanobacteria Monitoring  

Example: Lake Steilacoom – Lakewood, WA



Cyanobacteria FYI  

1. Toxins produced by multiplying cyanobacteria generally stay inside the cells, 
but some toxins may leak out into the surrounding water, particularly if the 
bloom has been growing over a long period of time. Treating early reduces the 
density of potential toxin producing cyanobacteria.

2. Testing does not ensure all areas of  a lake are safe.  Toxin producing algae may 
move from one area of the lake to another within hours. 

3. Once toxin producing algae vacate an area non toxic waters may replace or 
reduce the toxin levels .

4. Testing is designed to produce the highest toxin levels 
within the sample by lysing the cells and releasing all 
the toxins contained within the cell. 



Algae Control 

Material Material Cost Amount Required

Hydrothol $16,000 200 gallons
Green Clean Pro $63,000 45,000 lbs.
Green Clean 5.0 $90,000 3,000 gallons

Seasonal Solution to Long Term Problem

(Grand Canal)



Respiration

Life

Aerobic – Oxygen rich
Anaerobic – Oxygen depleted



Aerobic

Ample oxygen 
Things are great!



Anaerobic

Releases 
phosphorus 
back into 
the water-
column

Reduces 
sulfate to 
sulfides

Fish 
mortality

System 
stress



Aeration Bass Canal aeration 
$233,000.00/$320,000.00



Aeration



Aeration



Houston We Have A Problem



Findings

1974 – Very high trophic level, high nutrients
1981 - #2 of 25 urban lakes  for nutrient levels
Naturally  Nutrient Rich- Systems location in a wetland area consisting of peat soils.
Shape of Waterways – Shallow 

(restricts water movement, limits nutrient dissipation)
Septic  Systems – marine sands , silty clay, not suitable for on site  waste disposal at        

current population densities.
Shallow Water Aquifer - supplies 60% of the nutrient load to the system
Wetland – Entire system  is classified as a  wetland.
Nutrients - Shallow aquifer: 61% Duck Lake  53%  Grand canal

Deep aquifer: 16% Duck Lake  1% Grand canal

“ In lake activities can be used to control macrophytes and 
improve navigation however substantial improvements in water 
quality are almost entirely dependent on watershed nonpoint 
source control.” 





Shallow Groundwater Aquifer

❑Growth  2000 – 3,795         2018- 6,000          64% Increase

❑Sewer – Currently  10,000 lots  Capacity 11,520 lots

❑Development 

❑Wildlife

❑Wetland

❑Nutrient Sink  



Wetlands

1. Trap sediments and remove nutrients
2. Once threshold limits are reached  a decline in the ecosystem may occur.
3. Typically shallow water tables  some provide recharge to aquifers.
4. Flood storage
5. Fish & wildlife habitat
6. Shoreline stabilization
7. Positive and negative nutrient sinks.



KCM Recommendations

Priority Ranking Action

1. As soon as possible Conversion to sewers
2. As soon as possible Implement Best Management Practices, Revise city 

ordinances
3. As soon as possible Public education
4. 1994 Biofiltration wetland –Mouth of Oyehut Creek
5. 1995 Stock grass carp
6. 1995 Aeration Bass Canal
7. On going Harvest Aquatic Plants

“The key to preventing further declines in water quality is 
the conversion of all properties within the watershed to a 
sewer system as quickly as possible .” KCM 1994



$1,000,000.00 (1984)
Does not include the following expenses

✓Cost of Sewer System
✓ $100,000.00 Clover Creek Study
✓ $100,000.00 Oyehut Biofilter Wetland
✓ $130,000.00 Maintenance  Expenses
✓ $60,000.00 Harvesting O&M
✓ $33,000.00 Grass Carp Planting  & Monitoring
✓ $15,000.00 Bass Canal  Annual Aeration System Maintenance
✓ $10,000.00 Public Education
✓ $15,000.00 Citizens Training and Water Monitoring



Like Us on Facebook!

▪ Treatment  Dates
▪ Treatment Restrictions
▪ When treatment is compete
▪ Youtube videos/Drone
▪ Before & After photos
▪ Updates on our whereabouts
▪ Toxicity updates & Explanations
▪ Using it as another way to keep 

the residents informed.

What do we post?

Search: Northwest Aquatic Eco-Systems



See You Next Year 


