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Presentation Objectives

A Background on the destratification system

A Obijectives of the system

A Risks associated with system

A Reservoir conditions during the past 3 years with

EMPHASIS on 2010

- Stratification

- Dissolved oxygen

" Phosphorus

" Chlorophyl

" Algal species composition

I
I
I
I
I
A Where do we go from here?



Reservoir Destratification System

A 116 aerators, ~8 miles of hose that covers ~200 acres of
the total 850 surface acres

A Expected to circulate approximately 440 ac-ft per day of
the total 13,000 ac-ft volume

A Capital Investment
i $970,000 Installation
I $26,000 annual maintenance
i $30,000 annual electric bill

A First year of operation, 2008

A Operated the last three years
generally from April to
November of each year
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Destratification System Designed

to Meet the Following Objectives

A Reduce the periods of thermal stratification

A Increase dissolved oxygen concentrations in the
deepest portions of the reservoir into the range of 5
mg/L

A Reduce the release of phosphorus from the bottom
sediments into the water column of the reservoir in a
typical year by 810 lbs/yr

A Reduce suitable habitat conditions for cyanobacteria
by vertical mixing.

A Reduce the seasonal mean (July-September)
chlorophyll a concentrations by approximately 8 ug/L
under typical year conditions

A Reduce annual peak chlorophyll a concentrations by
up to 30 pg/L




What were th__e Risks

A Insufficient mixing ability
I Prolonged periods of thermal stratification

I Summer oxygen deficit
A Maintain internal phosphorus load (~20% of annual budget)

I Cyanobacteria

I Chlorophyl
A Operational risks

I Mechanical

I Noise
A Short term versus long term benefits
A Cost effective management approach



Pre-Aeration
Extended Periods of Stratification

A 58 of 124 days (47%) indicated thermally stratified conditions
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Reservoir Conditions Pre-Aeration, |
Internal Loading is Apparent, 2007
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Internal TP Loading and Low DIN
Elicit a Typical Response from
Cyanobacteria, 2007

180
Bl Cyanobacteria 1160
300000 | @ Green Algae
= Photic Zone TP

~ —— Photic zone TN | 1% =~

£ © o

P 1120 ~ ~

O L o

£ 200000 | 1100 T
>

.a Z -U

GC) 7 80 - =5

(@) ~ o

= A 160 ~ o

= 100000 F | ° o

< —— Q=

N 140 4 5

R > =

- \ 4 20 c

- —n

0 . 0 ;,\

Jan Feb Mar Apr May  Jun Jul Aug Sep Oct Nov  Dec o

—aQ



Have Reservoir Conditions
Changed during the Past Three
Summer Seasons?



Periods of Thermal Stratification are;
Fewer and Linked to Large Precipitation

Events Despite Aeration
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Decrease In Periods of Thermal
Stratification Since Operation

Number of Days Thermally Stratified
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2010 Conditions
Low Dissolved Oxygen at 7/m B
Promoted Internal Phosphorus Loadlng
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Internal Loading Combined with
Efficient Mixing Resulted in
High Chlorophyll, 2010

SRP
Non-detectable
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Summary of Reservoir Conditions
in 2010

A Fewer periods of thermal stratification

A Low DO at sediment promoted internal phosphorus
release

A Phosphorus release combined with efficient mixing
resulted in extremely high algal biomass production
A In September, SRP was non-detectable in the Reservoir

A DIN was present, albeit low, throughout the year

A Algal community had fully incorporated the bioavailable
phosphorus and became phosphorus limited

A Seasonal chlorophyll was 31 pg/L, greatly surpassed the
18 Og/ L threshol d, BUT di d n
yet?

A Floating cyanobacteria mats were NOT present



Historical July-September
Chlorophyll, 1994-2010
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How has the Destratification
System Effected Cyanobacteria

2006 2007

mmmm Cryptomonads
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