


Evaluate current conditions

 Track long-term trends

Water clarity, phosphorus, chlorophyll a

 Identify specific problems & address 
them early

Monitor  toxic algae                                     
and invasive plants 



 Temperature differences cause stratification

 Layers do not mix from May to November

 Temperature Affects Oxygen

Epilimnion--light, warm, lots of algae, high oxygen

Hypolimnion--dark, cold, low oxygen







Oligotrophic Mesotrophic Eutrophic

 Natural process of enrichment with nutrients, 
plant/algal growth, and sediment

 Lake are different based on shape, depth, etc.

 Watershed impacts can accelerate process



 Watershed = all area that drains to lake

 Lakes are a reflection of the watershed

 Everything carried in during rain events

 What runs into the stays in the lake

Riley

Stickney



 A measure of the water quality in a lake

 Indicator of algae or sediment in water

 Also affected by lake color

2010 Secchi Results

 Average: 3.5 meters (11.8 feet)

 Range 1.3 - 8.7 meters (4.3-28.5 feet)

 Lower than previous year

 Long-term (1994-2010) select lakes 3.7 meters



Echo Lake - Improving Roesiger N – Very Stable







 Filtered to remove particles

 Higher values = darker Color

 Affected by tannins/humic acid (from 

wetlands, conifers)

 Varies between years with different runoff

 Can inhibit plant growth

2010 Water Color Results

 Range from 10 pcu (Ki) to 200 pcu(Cassidy)

 County Average = 42 pcu

 Largely corresponds to secchi disk order

 Lakes lighter in color in 2010 than in 1994/1995







 Nutrient important to plant & algal growth

 Usually limiting factor in primary productivity 
in a lake

 Very small amounts can have large impact

 Excess phosphorus = Algae Problems

 Affected by presence of oxygen – so 
varies with lake stratification 

 Epilimnion –Current pollution, Varies with 
runoff

 Hypolimnion – Build-up of past pollution



Fertilizers

Land clearing/soil erosion Runoff piped to lake

Pet wastes

Septic Systems



 All lakes 2010  - 28 µg/L 

 Higher than 2008 (22 µg/L) and 2009 (26 µg/L) 

 For lakes with long-term data the 1996 – 2010 average 

was 27 µg/L 

 Trends

 11 lakes have increasing phosphorus levels – compare 

to 2007 where 4 lakes have increasing phosphorus

 Bosworth, Echo, & Ruggs – first year

 Sunday has decreasing phosphorus levels

 Some increases very slight



Bosworth

Howard
Ruggs





 All lakes 2010  -

 Average 128 µg/L (compare to long term – 127 µg/L) 

 Range 10 – 1642 µg/L (most below 300)

 Comparable with last year – but slower than 2007/2008

 Trends

 12 lakes have increasing phosphorus levels

 Similar to previous years (2007 – 12 lakes; 2009 – 8 lakes)

 Stevens, Martha S – new but had trends 2008

 Crabapple  & Roesiger S.*– never trend before

 Blackmans has decreasing phosphorus





 Chlorophyll a

 Present in all algae

 Used as a measure of algal biomass

 Vary annually based on sun, temperature

 2009 overall summer average: 7.0 µg/L

 Higher than 2008 - 6.3 µg/L 

 2002-2009 average is 6.9

 Still short-term data set

 7 lakes showing increasing chlorophyll a levels





 2007:  Lake Shoecraft & 

Lake Goodwin

 2008:  Added Bosworth, 

Crabapple, Lost, & Storm

 2009:  Added Crystal Riley, 

Panther, Stevens and Howard 

but lost all 2008 lakes

 2010:  Added Echo, Ki but 

lost Panther

 To watch:  Bosworth, Storm, 

Wagner

Shoecraft

Riley



Lake Secchi Epi TP Hypo TP Chlor a
BLACKMANS + + -

BOSWORTH +

CASSIDY +

COCHRAN + +

CRABAPPLE +

CRYSTAL + +

ECHO + + +

FLOWING + + +

GOODWIN +

HOWARD + + +

KAYAK + NA

KI + +

LOST +

MARTHA S +

PANTHER + +

RILEY + +

ROESIGER S. +

RUGGS +

SHOECRAFT + + +

STEVENS + + +

STICKNEY + +

WAGNER +



Anabaena Aphanizomenon Microcystis

Toxin Group 
Primary Target 
Organ in Mammals 

Blue-green Algae Genera Known 
to Produce Toxin 

Microcystins
Liver

Microcystis, Anabaena, Planktothrix 
(Oscillatoria), Nostoc, Hapalosiphon, 
Anabaenopsis 

Anatoxin-a 
Nerve synapse Anabaena, Planktothrix (Oscillatoria), 

Aphanizomenon 

Cylindrospermopsins
Liver Cylindrospermopsis, Aphanizomenon, 

Umezakia 

Saxitoxins Nerve axons Anabaena, Aphanizomenon, Lyngbya, 
Cylindrospermopsis 

Adapted from WA Department of Ecology Freshwater Algae Control Program  Report to the Legislature, December 2009 , Publication No. 09-10-082.  



 10  Lakes have tested 
positive for toxins (list to left 
plus Loma & Lost)

 4 lakes have exceeded 
recreational standards

 Majority microcystin, some 
anatoxin

 Few hits of saxitoxin & 

cylindrospermopsin
 Ketchum

 Cassidy



 Volunteers discover new 
invasive plants

 Echo– Australian Water-
Clover (Marsilea mutica)

 Beecher – Bur Arrowhead 
(Sagitaria rigida)



 New Infestation – Nina Lake 2010

 Private Lake

 Decided to control with herbicide treatment

 Lake Stevens

 Significant Widespread problem

 Created Management Plan – Implement 2011

 Ongoing Control

 Goodwin & Shoecraft

 Serene

 Martha S (none found in several years)



 Lake Restoration

 Lake Ketchum – ongoing study to prepare for 

lake-wide restoration

 Lake Stevens  - Aerator system maintenance and 

future

 Increasing Awareness & Encourage Changes

 Lake Howard Pilot Project for Nonpoint Sources

 YOU!!!!!


