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Culver Lake Monitoring Summary 2008  
 

 The summer of 2008 exhibited several very warm/hot periods as well as wet weather conditions.   

Overall, 2008 was one of the highest rainfall years on record.   Several operational problems occurred with 

the aeration system in 2008 which limited capacity somewhat.   Operational adjustments were made to 

maximize aeration influence despite downtime.  The 40HP compressor was out of service for several weeks 

(awaiting parts), and one of the Layer aerators broke free of its anchor in mid-August (L1- a new anchor 

weight was poured and is awaiting deployment in 2009).  Given downtime in aeration capacity and climatic 

conditions the lake quality was maintained reasonably well.  The operational adjustments were very useful, 

and several system modifications and additions are suggested for consideration by the Normanoch 

Association. 

 

 Secchi disk transparency was 7.5 to 8 ft in late May and early June.  Transparency decreased in 

mid-June when surface water % oxygen saturation exceeded 130% (indicating relatively intense 

photosynthetic activity).  Transparency decreased to a minimum of 4 ft at the end of June, then increased to 

8 ft by mid-August (despite relatively high % DO saturation).   The diffuser module (set at approximately 

23ft deep) was activated in mid-August to circulate the top of the aerated layer into the surface layer. This 

cooled the surface, maintained deeper oxygen, diluted surface nutrients and helped to maintain 

transparency (inhibited bloom conditions). 

 

 

% DO Saturation

Depth 5/29/2008 6/7/2008 6/14/2008 6/23/2008 6/30/2008 7/11/2008 8/14/2008 8/28/2008 9/16/2008 9/30/2008 10/7/2008

0 104 112 132 110 103 111 143 102 97 84 80

1 103 114 134 111 104 113 144 101 96 84 80

2 103 112 132 111 108 115 143 102 93 84 80

3 101 109 124 106 111 111 130 102 93 83 79

4 100 108 105 91 53 103 125 102 90 83 78

5 95 97 77 57 42 22 113 100 87 82 78

6 92 91 74 54 39 21 111 96 87 82 78

7 88 78 63 47 37 16 56 24 72 82 77

8 85 74 64 52 41 28 13 2 21 82 77

9 81 71 61 46 40 29 13 4 10 79 77

10 74 64 59 44 39 25 9 1 2 12 75

11 67 59 53 39 34 22 7 1 1 2 19

12 58 55 51 39 28 17 7 1 1 1 4

13 52 45 43 25 24 15 7 1 0 1 2

14 21 20 2 4 8 2 5 1 0 0 1

Secchi Transparency  (ft)

5/29/2008 6/7/2008 6/14/2008 6/23/2008 6/30/2008 7/11/2008 8/14/2008 8/28/2008 9/16/2008 9/30/2008 10/7/2008

7.5 8.0 6.0 5.0 4.0 5.0 8.0 6.5 7 7 6.5

Active Growth Active Growth

Continued decline in transparency;
Poor biomass removal by grazing?
Alewife influence? !ŎǘƛǾŜ DǊƻǿǘƘΧōǳǘ ŘŜŎŜƴǘ ǘǊŀƴǎǇŀǊŜƴŎȅΤ

Zooplankton Peak?

Activation of the CMD 
Diffuser Module
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 The diffuser module set at approximately 23ft deep (6.5m) was activated in mid-August in order 

to mix the upper aerated layer into the epilimnion.  Compressor down-time and breaking free of one layer 

aerator limited aeration capacity.   Activation of the CMD diffuser module cooled the epilimnion, 

maintained better habitat conditions, and helped to maintain water clarity. 

 

 

Culver Lake  2008 Stressed Cool Habitat CMD Diffuser Module Activated

Temp

Depth 5/29/2008 6/7/2008 6/14/2008 6/23/2008 6/30/2008 7/11/2008 8/14/2008 8/28/2008 9/16/2008 9/30/2008 10/7/2008

0 17.5 22.5 26.8 23.6 25.6 26.0 24.4 22.9 22.0 18.3 16.8

1 17.3 21.6 26.3 23.6 25.6 25.5 23.8 22.8 21.6 18.3 16.7

2 16.8 20.9 26.1 23.6 25.6 24.9 23.6 22.7 21.5 18.2 16.5

3 16.6 20.2 24.9 23.2 25.5 24.7 22.6 22.7 21.5 18.2 16.2

4 16.5 19.8 20.8 22.0 21.0 24.3 22.6 22.6 21.4 18.2 16.1

5 15.8 18.6 17.4 18.4 19.3 20.1 22.5 22.5 21.3 18.2 16.1

6 14.4 15.5 15.3 15.6 15.7 16.9 21.5 20 21.1 18.2 16.1

7 13.8 13.3 13.6 13.5 13.8 14.0 16.0 17.2 19.4 18.2 16.1

8 13.4 12.9 13.0 12.8 13.0 13.2 14.5 15.3 17.4 18.2 16.1

9 12.8 11.8 12.3 12.2 12.6 12.5 13.2 13.8 15.4 16.5 16

10 11.7 10.9 11.4 11.6 12.0 11.6 12.3 12.2 12.8 13.8 14.6

11 9.8 9.9 10.0 10.8 11.0 10.9 11.3 11.6 12.1 12.4 13.4

12 8.4 8.6 8.8 9.2 10.0 10.3 11.1 11.1 11.4 11.8 12.3

13 7.3 7.4 7.8 8.1 9.1 9.2 10.8 10.5 10.5 11.3 11.4

14 6.9 6.9 7.1 7.6 8.3 8.1 9.2 9.5 9.7 10.3 10.1

Dissolved Oxygen

Depth 5/29/2008 6/7/2008 6/14/2008 6/23/2008 6/30/2008 7/11/2008 8/14/2008 8/28/2008 9/16/2008 9/30/2008 10/7/2008

0 9.9 9.7 10.6 9.4 8.4 9.0 11.9 8.8 8.5 7.9 7.8

1 9.9 10.1 10.8 9.4 8.5 9.3 12.2 8.7 8.5 7.9 7.8

2 10.0 10.0 10.7 9.4 8.9 9.5 12.1 8.8 8.2 7.9 7.8

3 9.8 9.9 10.3 9.1 9.1 9.2 11.2 8.8 8.2 7.8 7.8

4 9.7 9.9 9.4 8.0 4.8 8.7 10.8 8.8 8.0 7.8 7.7

5 9.4 9.0 7.4 5.4 3.8 2.0 9.8 8.7 7.7 7.7 7.7

6 9.1 8.1 6.6 5.0 3.9 1.7 5.5 2.3 6.6 7.7 7.6

7 8.9 7.8 6.7 5.5 4.3 3.0 1.3 0.2 2.0 7.7 7.6

8 8.5 7.6 6.5 5.0 4.2 3.1 1.4 0.4 1.0 7.7 7.6

9 8.1 7.1 6.4 4.8 4.2 2.7 0.9 0.1 0.2 1.2 7.6

10 7.6 6.7 5.9 4.3 3.7 2.4 0.8 0.1 0.1 0.2 2

11 6.8 6.4 5.9 4.5 3.2 2.0 0.8 0.1 0.1 0.1 0.4

12 6.3 5.4 5.1 3.0 2.7 1.7 0.7 0.1 0.0 0.1 0.2

13 5.5 5.3 1.8 1.9 1.8 0.3 0.7 0.1 0.0 0 0.1

14 2.6 2.5 0.3 0.5 1.0 0.2 0.6 0.1 0.0 0 0.1

Activation of the CMD Module cooled the surface by mixing the Layer into the Epilimnion.  The deeper 
hypolimnionremained stratified (little temp difference).
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 Total phosphorus concentrations remained relatively low in the surface and mid-depth aerated 

layer.   The activation of the CMD diffuser module also appears to have maintained relatively low TP in 

surface waters (helping to avoid an increased Fall bloom).    Ammonia-N remained low in all but the 

deepest hypolimnetic samples.  Nitrate-N was exhausted in surface waters by early June, and throughout 

the water column by Labor Day.   Iron accumulation in the deepest water reached 3 mg/L.   However, 

manganese concentrations reached very high concentrations in the deepest samples (up to 4.7 mg/L), and 

some hydrogen sulfide odor was detected around the hypolimnetic aerator. 

 

Culver Lake Water Chemistry Data 2008

Station 900N

Total  Phosphorus  as  P  (ug/L) Ammonia  as  N  (ug/L)

Depth (m) 25-Jun 23-Jul 2-Sep Depth (m) 25-Jun 23-Jul 2-Sep

1 22 17 16 1 32 17 48

3 22 20 16 3 36 37 41

5 12 13 17 5 46 22 40

7 11 9 20 7 14 24 54

9 11 20 13 9 <10 66 108

12 34 31 121 12 515 80 460

14 363 502 14 735 1330

Total Iron (mg/L) Nitrate as N  (ug/L)
Depth (m) 25-Jun 23-Jul 2-Sep

7 Depth (m) 25-Jun 23-Jul 2-Sep

9 0.05 0.07 0.053 1 <10 <20 <20

12 0.09 0.11 0.59 3 <10 33 <20

14 1.6 3.1 5 <10 54 <20

7 52 67 <20

Total Manganese  (mg/L) 9 52 81 <20

Depth (m) 25-Jun 23-Jul 2-Sep 12 49 74 <20

7 14 <20 <20

9 0.16

12 1.7

14 4.4 4.7

Turbidity  NTU

Silica  (mg/L) Specific Cond Depth (m) 25-Jun 23-Jul 2-Sep

  (µmhos/cm) 1 4.8 2.9 3.2

Depth (m) 25-Jun Depth (m) 2-Sep 3 5.7 3.1 3.5

1 0.55 1 210 5 1.9 3.3 2.9

3 212 7 1.4 2 3.9

5 214 9 1.3 2.7 4

7 206 12 3.6 4 4.9

9 205 14 15 13

12 211

14 223  
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 Bluegreen algae were abundant in June and decreased slowly through early September.   Green 

Algae and Diatoms increased in relative abundance from June to September. 

 

6/25/08 7/22/08 9/8/08

BACILLARIOPHYCEAE 485.06 30.49 1488.46

CYANOPHYCEAE 36040.54 28108.25 14337.11

CHLOROPHYCEAE 548.82 1449.66 4737.73

Total Algae 37902.5 31692.21 21234.08

 
 

 Large-bodied Cladocera persisted at somewhat lower animal densities than in recent 

years.  Excluding rotifers which were most abundant, the small-bodied Cladocera were much more 

abundant than large-bodied animals.  However, large-bodied Cladocera had an abundance of 

approximately 10 animals per Liter. 
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 Large-bodied Cladocera, which were very rare prior to 1999, have persisted since 2000.  

Density has fluctuated with most years exhibiting approximately 7-10 animals per Liter (large-

bodied Cladocera; Daphniasp.).  The improvement in herbivorous zooplankton populations is 

likely the result of improved mid-depth habitat by Layer Aeration, biomanipulation via 

piscivorous fish stocking, and ñseed stockingò of zooplankton to maintain a reproductive base.  It 

is important to maintain this population of organism because they are the most effective 

herbivores (ñalgae eatersò) and provide an important food web link. 
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Additional Management Approaches and Upgrades to Consider 
 

 Several upgrades and additions to the lake management systems were identified in 2008, 

including: 

 

Replace the Air Distribution Manifold:    The manifold control system is very important to aeration 

operations as it is how the correct amount of air is sent to each aeration component in the lake. Ease of 

operational changes and prevention of airflow surges are critical for effective operation of the system 

through the seasons and to prevent costly damage to in-lake aerators. 

 

Interface Aerator:   Addition of a New Aerator designed specifically for managing DO and Temperature in 

the 3.5 to 7.5m depth zone.  This aerator would provide the ability to mix/circulate/homogenize the bottom 

of the epilimnion with the top of the aerated mid-depth layer.   This capability would be very useful to 

manage the cool water habitat that becomes ñmarginalò each year for several weeks.  That would help 

sustain a piscivorous fishery population and further facilitate biomanipulation/food-web management.   

 

Design Depth Epilimnetic Expansion Diffusers: The use of the CMD Diffuser Module was very 

beneficial in 2008 to perform a ñcontrolled loss of stratificationò.   This suggested diffuser line would be 

able to circulate down to a design depth (8.5-9m) more rapidly.   This would also facilitate delaying the 

onset of stratification and enhancing the spring Diatom bloom. 

 

 Additional aeration components could be driven by new Solar-Powered compressed air systems 

(and/or wind-driven systems).  That would add capacity without reducing existing aeration operations.  

Ultimately (over a number of years) it may be feasible to convert much of the system to Solar and Wind 

powered aeration management.   If that is of interest, a demonstration system could be used for the 

ñInterface Aeratorò. 

 

All additional aerators focus on the use of dissolved oxygen produced by plants in the lake to 

offset respiratory demand in specific depth ranges.   

 
Summary ï 2009 Plans 
 

 Several potential additions and modifications to the lake management program have been 

identified.   However, given the current state of the economy we are planning to maintain ñstatus quoò for 

2009; attempting to remain within the annual consulting/system operation and management budget from 

recent years ($ 13,500) including deployment of the Layer Aerator weight and re-attachment.   If the 

Normanoch Association wishes to pursue any of the modifications we will prepare cost quotes.  In 

prioritized order we would suggest: 

 

1. Resconstruction of Airflow Manifold Controls    

2. Design Depth Epilimnetic Expansion Diffusers*  

3. Interface Aerator*  

4. New DownFlow Hypolimnetic Aerator* 

 

( *  Could be implemented as a Solar and/or Wind-Driven independent system. ) 

 

Note:   Cost estimates provided for the manifold reconstruction were detailed and remain accurate.   

Further design development and testing of other possible modifications (Diffuser Line, Interface 

Aerator, etc., have resulted in significantly lower cost estimates. 
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APPENDED INFORMATION 

Culver Lake  

900 N

Date 8/14/2008 72ô

SECCHI 8.0 Feet Sun,Clear

Anoxic Boundry 8.83 meters Tom

Sum RTRM 317 11AM

Depth Temp DO %SAT RTRM RVG 
0 24.4 11.9 143 0 0

1 23.8 12.2 144 18 24

2 23.6 12.1 143 6 8

3 22.6 11.2 130 29 40

4 22.6 10.8 125 0 0

5 22.5 9.8 113 3 4

6 21.5 5.5 111 28 40

7 16.0 1.3 56 131 220

8 14.5 1.4 13 28 83

9 13.2 0.9 13 22 111

10 12.3 0.8 9 14 77

11 11.3 0.8 7 14 86

12 11.1 0.7 7 3 17

13 10.8 0.7 7 4 26

14 9.2 0.6 5 17 137

Normanoch Association
Data Services Division

Habitat Layer Aerator: In at 4.5m (14.5ft) and 7m (23ft)
Return at 5.5m (18ft)

Schematic:  Full Lift Solid Layer Aerator
нȄнлέ ƛƴ пуCwt

Deep Diffusers

Culver Lake  

900 N

Date 8/14/2008 72ô

SECCHI 8.0 Feet Sun,Clear

Anoxic Boundry 8.83 meters Tom

Sum RTRM 317 11AM

Depth Temp DO %SAT RTRM RVG 
0 24.4 11.9 143 0 0

1 23.8 12.2 144 18 24

2 23.6 12.1 143 6 8

3 22.6 11.2 130 29 40

4 22.6 10.8 125 0 0

5 22.5 9.8 113 3 4

6 21.5 5.5 111 28 40

7 16.0 1.3 56 131 220

8 14.5 1.4 13 28 83

9 13.2 0.9 13 22 111

10 12.3 0.8 9 14 77

11 11.3 0.8 7 14 86

12 11.1 0.7 7 3 17

13 10.8 0.7 7 4 26

14 9.2 0.6 5 17 137

Normanoch Association
Data Services Division

Habitat Layer Aerator: In at 9m (30ft)
Return at 12m (40ft)

Full Lift Solid Hypo Aerator

Downward Mixing / Oxygen TransportIN

OUT
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Culver Lake  

900 N

Date 8/14/2008 72ô

SECCHI 8.0 Feet Sun,Clear

Anoxic Boundry 8.83 meters Tom

Sum RTRM 317 11AM

Depth Temp DO %SAT RTRM RVG 
0 24.4 11.9 143 0 0

1 23.8 12.2 144 18 24

2 23.6 12.1 143 6 8

3 22.6 11.2 130 29 40

4 22.6 10.8 125 0 0

5 22.5 9.8 113 3 4

6 21.5 5.5 111 28 40

7 16.0 1.3 56 131 220

8 14.5 1.4 13 28 83

9 13.2 0.9 13 22 111

10 12.3 0.8 9 14 77

11 11.3 0.8 7 14 86

12 11.1 0.7 7 3 17

13 10.8 0.7 7 4 26

14 9.2 0.6 5 17 137

Normanoch Association
Data Services Division

Habitat Layer Aerator: In at 9m (30ft)
Return at 12m (40ft)

7.5m (25 ft) EpiExpansionDiffusers
Extend Spring Mixing
Control Loss of Stratification
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Prepared for:  Normanoch Association 

Prepared by: Robert W. Kortmann, Ph.D. 

Ecosystem Consulting Service, Inc. 

July 16, 2008 

 

Culver Lake  Potential Upgrades 
 

 At the 2008 Winter Presentation Meeting several possible upgrades were 

discussed for Culver Lake Management.   The data collected by Normanoch volunteers is 

excellent and provides a basis for assessing existing operations and evaluating possible 

improvements.   Several aspects that could be pursued by additional management actions 

include: 

 

Maintaining more suitable cool water habitat conditions at the epilimnion-layer interface.  

Each year that habitat zone becomes small and stressed.  It is important to both 

piscivorous fish (cool water species) and as refuge habitat for Cladocera.  Although the 

stressed duration tends to be short (several weeks) it effects year-round populations. 

 

Breaking the dominance by Cyanobacteria.  Recall that back in the 1990ôs, Cyanobacteria 

were dominant all year round; very unusual.  Seasonal succession has been restored 

significantly (diatoms-greens-bluegreens).  However, it is desirable to attempt to decrease 

Cyanobacteria further.   It is also desirable to have operational changes that can be 

implemented in the event of a Cyanobacteria bloom.   

 

Improving the stability and operational ease of the airflow distribution manifold. 

 

Temp

5/1/2007 6/2/2007 6/8/2007 6/24/2007 7/3/2007 7/10/2007 7/16/2007 7/31/2007 8/7/2007 8/15/2007 8/24/2007 8/30/2007 9/2/2007 10/15/2007

0 11.4 23.7 23.0 21.0 21.6 27.5 26.9 26.7 26.2 24.1 20.9 26.9 22.1 16.7

1 11.3 23.7 21.5 21.0 21.6 26.0 25.4 25.9 26.2 24.1 20.9 24.5 22.0 16.8

2 11.3 23.7 21.0 21.0 21.6 25.3 24.8 24.7 26.0 24.1 20.5 23.5 21.9 16.9

3 11.3 21.8 20.7 20.9 21.7 24.8 24.6 24.0 26.0 24.1 20.4 21.8 21.9 16.9

4 11.2 18.8 20.6 20.9 21.7 23.3 24.1 22.7 24.9 23.7 20.3 21.3 21.8 16.9

5 11.1 16.0 18.4 20.9 21.6 21.3 22.8 20.8 20.6 21.6 20.0 19.6 19.8 16.9

6 11.0 13.7 13.3 15.6 17.0 17.9 16.9 18.9 17.8 17.4 18.2 18.3 17.7 16.9

7 10.2 11.7 11.4 12.5 13.3 13.9 14.5 15.3 15.2 15.6 16.0 16.2 15.7 16.9

8 9.2 10.8 10.8 11.7 12.4 12.7 13.8 14.6 14.7 14.8 15.3 15.4 15.1 16.9

9 8.1 9.7 10.3 11.1 11.6 12.3 12.9 13.7 14.0 13.6 14.6 14.9 14.5 16.9

10 7.5 9.4 9.4 10.4 10.3 10.3 11.2 12.6 13.2 12.7 12.8 12.9 13.7 16.2

11 6.9 8.7 8.6 9.3 9.7 9.5 9.5 11.5 11.6 11.9 12.2 12.2 12.7 14.7

12 6.6 8.2 7.9 8.8 9.1 8.9 8.8 10.3 10.9 11.3 11.6 11.6 12.2 13.3

13 6.4 7.7 7.4 8.3 8.6 8.3 8.2 9.4 9.6 10.0 10.3 10.8 10.8 12.5

14 6.3 7.3 7.0 7.6 7.9 8.0 8.1 8.5 8.7 8.7 9.4 9.7 9.3 11.5

DO

5/1/2007 6/2/2007 6/8/2007 6/24/2007 7/3/2007 7/10/2007 7/16/2007 7/31/2007 8/7/2007 8/15/2007 8/24/2007 8/30/2007 9/2/2007 10/15/2007

0 11.0 9.3 9.4 8.9 8.2 10.3 9.2 9.6 9.5 8.7 9.6 12.5 9.8 6.2

1 11.1 9.3 9.5 8.9 8.2 10.7 9.6 9.9 9.5 8.7 9.5 13.4 9.8 6.1

2 11.0 9.3 9.3 8.9 8.3 10.7 9.5 9.9 9.3 8.7 8.8 12.8 9.7 6.2

3 11.0 9.9 9.2 8.8 8.3 10.1 9.4 9.7 9.2 8.7 8.6 8.9 9.6 6.2

4 11.0 9.9 9.2 8.8 8.2 8.7 7.9 7.3 6.9 6.6 8.4 7.0 9.4 6.2

5 11.1 8.6 7.9 8.8 8.2 6.4 4.7 3.1 1.1 0.2 7.0 3.9 3.0 6.1

6 11.0 6.7 5.9 2.9 2.3 2.0 0.6 1.4 0.1 0.0 0.5 1.3 0.6 6.1

7 11.0 6.8 5.8 3.9 2.3 2.4 1.2 1.0 0.8 0.2 0.3 0.8 0.1 6.1

8 10.9 6.8 5.9 3.7 2.5 2.2 1.6 0.9 0.6 0.5 0.4 0.1 0.1 6.1

9 10.9 6.9 6.0 3.8 2.5 2.2 1.6 0.4 0.4 0.4 0.3 0.2 0.0 6.1

10 10.8 7.0 5.9 3.2 2.9 2.9 1.3 0.5 0.7 0.0 0.2 0.0 0.0 3.3

11 10.7 7.0 5.7 3.8 2.8 2.3 1.6 0.9 1.1 0.2 0.0 0.0 0.0 0.1

12 10.8 7.2 7.0 3.2 2.4 1.8 0.8 0.3 0.1 0.0 0.0 0.0 0.0 0.1

13 10.1 8.0 6.1 2.9 1.9 0.3 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.1

14 9.3 7.7 2.7 1.4 0.6 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.1

Add a Layer Aerator specifically for 3.5m to 7.5 m

In Oxygen

In Cold

 
 

APPENDIX  
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RTRM

5/1/2007 6/2/2007 6/8/2007 6/24/2007 7/3/2007 7/10/2007 7/16/2007 7/31/2007 8/7/2007 8/15/2007 8/24/2007 8/30/2007 9/2/2007 10/15/2007

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1 1 0 42 0 0 51 49 27 0 0 0 78 3 -2

2 0 0 14 0 0 23 19 38 7 0 10 30 3 -2

3 0 55 8 3 -3 16 6 22 0 0 3 49 0 0

4 1 77 3 0 0 46 16 38 35 12 3 14 3 0

5 1 62 55 0 3 57 39 53 124 60 8 44 53 0

6 1 42 101 122 113 85 149 48 68 104 44 31 50 0

7 9 30 28 53 69 79 47 77 54 37 48 46 42 0

8 10 12 8 11 14 19 12 13 9 15 14 16 12 0

9 9 12 6 8 11 6 15 16 13 21 13 10 11 0

10 4 3 10 8 16 26 24 17 13 14 30 34 14 15

11 4 7 7 12 7 9 19 16 24 12 9 10 16 29

12 1 4 6 5 6 6 7 15 9 8 8 8 7 24

13 1 4 3 4 4 5 5 10 15 16 16 10 19 12

14 0 3 3 5 6 2 1 8 9 13 10 12 16 14

Return Habitat

Upper Intake @ 3.5m  - Always High Oxygen
Lower Intake @ 7.5m  - Always Cold

Return Flow @ 5.5m ςImmediately above Upper Layer Thermocline

Diffusers for EpilimneticExpansion

 
 A new Layer Aerator that focuses on the interface between the existing epilimnion and aerated 

layer would provide better management of cool water habitat and would be a tool useful for managing the 

onset of a bloom.    

 

 An addition of diffusers, strategically placed along the 8-9m bottom contour could be activated to 

circulate the top of the aerated layer into the epilimnion when desired: cools the epilimnion with lower TP 

water and helps avoid the competitive advantage of buoyant cells. 

 

Multiple Function Full-Lift Layer Aerator

A valve manifold is located inside the 
manway at top of the Layer Aerator.  It can 
be set to operate any of the five different 
aeration processes:

1.) Layer Aeration
нΦύ ά¢ǊŀŘƛǘƛƻƴŀƭέ IȅǇƻƭƛƳƴŜǘƛŎ !ŜǊŀǘƛƻƴ
3.) Down Flow Hypolimnetic Aeration
4.) Complete Artificial Circulation
5.) Partial (Design Depth) Artificial 
Circulation*

( * Can be operated simultaneously with 
Layer Aeration, or either Hypolimnetic 
Aeration mode.)

ECS, Inc. US Pats 4,724,086: 5,755,976 
 



 [CULVER LAKE STATUS R EPORT 2008] 

 

Ecosystem Consulting Service, Inc. 11 | P a g e 

 

Layer Aeration Mode

ά¢ǊŀŘƛǘƛƻƴŀƭέ
Hypolimnetic Aeration Mode

άwŜǾŜǊǎŜ -5ƻǿƴCƭƻǿέ
Hypolimnetic Aeration Mode

22
1

3

3

1 ON
2 OFF
3 OFF
4 OFF

1 ON
2 ON
3 OFF
4 OFF

4

1 OFF
2 ON
3 ON
4 OFF

Artificial Circulation Mode

1 OFF
2 OFF
3 OFF
4 ON

Multiple Function Full-Lift Layer Aerator

5

Partial Artificial Circulation

ECS, Inc. US Pats 4,724,086: 5,755,976 
 

 Using a Full-Lift Layer Aerator with several operation settings would improve 

management of the epilimnetic-layer interface and would expand capabilities. 

 

Multiple Function Full-Lift Layer Aerator A valve manifold is located inside the manway at top of the Layer 
Aerator.  It can be set to operate any of the five different aeration 
processes:
Layer Aeration
ά¢ǊŀŘƛǘƛƻƴŀƭέ IȅǇƻƭƛƳƴŜǘƛŎ !ŜǊŀǘƛƻƴ
Down Flow Hypolimnetic Aeration
Complete Artificial Circulation
Partial (Design Depth) Artificial Circulation*

ECS, Inc. US Pats 4,724,086: 5,755,976 
 

 The following lists potential upgrades with approximate costs (planning estimates ï FRP and 

stainless steel products are related to petroleum costs.  The estimated costs are current.). 

 


