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Culver Lake Monitoring Summary 2009

The summer of 2009 exhibiteda war m “LS kremerSpri ng,
runoff events in June and July. That set the stage for buoyant Cyanobacteria to be a significant part of the

phytoplankton assemblage.  Several operational problems occurred with the aeration system in 2008

f ol

which limited capacity somewhat. Operational adjustments were made in 2008 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 was deployed in 2009). Several system modifications and additions were suggested in 2008 for

consideration by the Normanoch Association, and are still recommended.

Secchi disk transparency was 6.5 ft in early June 2009. Transparency decreased in July when

surface water % oxygen saturation exceeded 130% (indicating relatively intense phytoplankton
productivity in surface water). Transparency decreased to a minimum in mid-July, then increased steadily

to 8.5 ft by October (despite relatively high phytoplankton densities).

ewed

% DO Saturation

6/4/2009 7/3/2009 7/10/2009  8/5/2009 8/30/09 9/16/2008

Depth  6/4/2009 7/3/2009  7/10/2009  8/5/2009 8/30/09 9/16/2008 10/25/09
0 103 132 118 115 76 71 58
1 100 134 127 113 75 69 58
2 100 131 118 100 74 68 58
3 98 126 111 96 75 71 59
4 97 93 71 24 75 77 59
5 88 45 34 1 76 76 59
6 84 42 31 1 65 75 59
7 79 26 17 4 15 56 62
8 65 26 23 10 8 30 61
9 63 24 23 8 5 23 62
10 57 21 21 9 4 16 61
11 42 19 13 7 2 12 61
12 4 17 14 6 2 8 61
13 2 12 14 5] 2 7 63
14 1 3 2 1 2 4 64
Secchi Transparency (ft)

10/25/09

65 | 33 | 30 | 55 | 62 | 75 8.5
I 3.3 3.0 I I I
6.5 55 6.2
75
8.5

conditions which limited photosynthetic oxygen production at depth.

Summer 2009 was an intense oxygen demand Summer, not only at Culver Lake, but in many lakes of the
Northeast. That was likely the result of higher than average Spring productivity, and rainy / cloudyljune

Oxygen depletion ascended higher in the water column than during recent years, not only at Culver Lake

but at many deep lakes in the northeast.
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; [CULVER LAKE STATUS REPORT 2009]

The two Layer Aerators were brought to full operation in the end of June2009, after installing a
new anchor module and adding buoyancy to the top of L2 to maintain vertical positioning (unanticipated

tasks).

Culver Lake 2009

Cool Water Fish Stress

Temp
Depth  6/4/2009 7/3/2009 7/10/2009  8/5/2009 8/30/09 9/16/09 10/25/09 P .
0 202 24.6 26.9 26.1 235 196 123 Temperature and Oxygen conditions in
1 189 238 235 26 235 196 123 Fhe m@dle of the watgr colum'n' resulted
2 18.8 23.3 22.8 25.5 23.3 19.6 12.3 in relatively poor habitat conditions for
3 18.6 22.9 22.6 254 233 19.7 122 cold water fish and as refuge habitat for
4 ) 22.4 220 23 2.2 L0 122 | Cladocerahat migrate vertically over a
5 15.2 19.0 19.5 19.3 23.3 19.4 12.2 d iah |
6 132 159 157 157 155 185 122 ay-night cycle.
7 12.6 13.2 13.7 14.6 14.7 16.7 12.2
8 11.7 12.5 13.0 13.8 15 15.7 12.2
9 10.4 11.7 12.4 13.6 14.4 15.3 12.2
10 9.6 10.7 11.6 13.1 14.1 14.7 12.1
11 9.2 10.1 10.6 12.1 12.9 13.6 12.1
12 8.8 9.7 10.1 11.4 12.5 12.5 12.1
13 8.4 9.2 9.5 10.7 14.2 12.5 12.1
14 8.2 9.0 8.9 10.4 14.1 11.8 12.1
10.9
Dissolved Oxygen
Depth  6/4/2009 7/3/2009 7/10/2009  8/5/2009 8/30/09 9/16/2008 10/25/09
0 9:3 11.0 9.4 9.3 6.5 6.5 6.2
1 e 113 10.8 9.2 6.4 6.3 6.2
2 9.3 11.2 10.2 8.2 6.3 6.2 6.2
3 9.2 10.8 9.6 7.9 6.36 6.5 6.3
4 9.2 8.1 6.2 2 6.4 7.1 6.3
5 8.8 4.2 3.1 0.1 6.5 7 6.3
6 8.4 2.7 1.8 0.4 1.5 54 6.6
7 7.0 2.8 2.4 1 0.8 3 6.5
8 7.0 2.6 2.5 0.8 0.5 2.3 6.7
9 6.5 2.3 2.3 0.9 0.4 1.6 6.6
10 4.8 2.1 1.5 0.8 0.2 1.2 6.6
11 0.5 1.9 1.6 0.7 0.2 0.8 6.6
12 0.2 1.4 1.6 0.5 0.2 0.7 6.8
13 0.1 1.0 0.9 0.2 0.2 0.5 6.8
14 0.1 0.3 0.2 0.1 0.2 0.4 6.9
0.4
RTRM
DeElh 6/4/2009 7/3/2009  7/10/2009  8/5/2009 8/30/09 9/16/2008 10/25/09
0 0 0 0 0 0 0 0 i1 H 1 H
g 2 TR g g 0 2 Stratification (as indicated by
2 2 15 21 16 6 0 0
z 2 L 2 . £ 2 . RTRM) was very shallow
4 16 14 17 53 3 2 0 1
4 L 4 L e 2 D and strong during early
6 35 68 84 80 192 22 0 H 1
g : o o % o 2 g summer which stimulated
g L u z = e 2 buoyant Cyanobacteria. It is
10 9 13 11 8 5 11 1 1
1 2 2 4 2 s & : unusual to observe such high
12 4 4 6 9 6 17 0 1
z 4 4 o s . 0 RTRM values consistently
14 2 2 6 4 2 10 0 1
Sum RTRM 206 325 401 359 223 152 3 We“ Into JUIy' The
oo recommended Epilimnetic
Depth _ 6/4/2009 7/3/2009  7/10/2009  8/5/2009 8/30/09 9/16/2008 10/25/09 1
0 103 132 118 115 76 71 58 EXpanSIOn approaCh WOUId
1 100 134 127 113 75 69 58 1 ih
2 100 131 118 100 74 68 58 prOVIde the Capablllty to
3 98 126 111 96 75 71 59 H 1 1
2 % = L o CET TR -] extend Spring circulation to a
5 88 45 34 1 76 76 59 1 H
: & » u ! R & design depth to help to avoid
7 79 26 17 4 15 56 62 H
z z % L B 5 % o this sequence of events.
9 63 24 23 8 5 23 62
10 57 21 21 9 4 16 61
1 42 19 13 7 2 12 61
12 4 17 14 6 2 8 61
13 2 12 14 5 2 7 63
14 1 3 2 1 2 4 64
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; [CULVER LAKE STATUS REPORT 2009]

Total phosphorus concentrations remained relatively low in the mid-depth aerated layer.

However, TP concentrations were high enough to support surface layer algae, especially during early
Summer. Ammonia-N remained low in all but the deepest hypolimnetic samples. Nitrate-N was
exhausted in surface waters, which gives N-fixing Cyanobacteria a competitive advantage over more
desirable genera. Iron accumulation in the deepest water reached 1.1 mg/L. However, manganese

concentrations reached very high concentrations in the deepest samples (up to 3.9 mg/L).

|Cu|ver Lake Water Chemistry Data 2009

|Culver Lake Water Chemistry Data 2009

Silica (mg/L)
Depth (m) 15-May [ 15-Jun [ 20-Jul 25-Oct
[Total Phosphorus as P (ug/L) | 1 051
3 0.69
Depth (m)L_15-Ma Jo.Jun 20-1ul 12:AlUg 16-Sep 25-Oct |
1 28 25 22 23 15 18
3 23 20 17 Specific Cond (umhos/cm
5 14 12 25 14 21 Depth (m) | 15-May 16-Sep | 25-Oct
7 18 12 10 10 1 214 226 225
9 12 14 8 11 3 228
12 19 29 21 22 22 5 230 227
14 118 228 320 18 7 215 226
9 225
12 215 227 231
Ammonia as N (ug/L) 14 227
Depth (m)| 15-May | 15-Jun 20-Jul 12-Aug 16-Sep 25-Oct
1 149 0 121 34 24 99 Turbidity NTU
3 0 56 10 Depth (m) 20-Jul | 12-Aug | 16-Sep | 25-Oct
5 0 88 130 13 101 1 11 4 2.8 2.3
7 84 0 64 26 3 3.4 2.7
9 0 23 32 71 5 2.1 4 2.4 2.1
12 149 32 129 152 105 7 2.7 2.3
14 545 480 750 184 9 3.3 2.5 2.7
12 2.4 2.3 2.4
14 16 8.4 1.9
Total Iron (mg/L)
Nitrate as N (ug/L) Depth (m) 15-May | 15-Jun | 20-Jul | 12-Aug | 16-Sep | 25-Oct
Depth (m) 20-Jul 12-Aug 7 0.048
1 <20 229 9 0.09 0.056 0.05 0.065
3 229 12 0 0.11 0.1 0.075 0.11
5 24 229 14 0.59 0.1 0.78 11 0.06
7 226
9 120 225 Total Manganese (mg/L)
12 230 Depth (m) 20-Jul | 12-Aug | 16-Sep | 25-Oct
14 <20 244 7 0.51
9 0.74
12 2.2 3.9 11 0.36

conditions. Sampling in mdi-April would be very useful but does not require as many dept samples. A full
vertical profile of temperature, dissolved oxygen, and Secchi disk, one vertical zooplankton tow, one algae
straw sample, and water samples from 1m, 6m, and 11m are recommended.

Earlier initiation of sampling is recommended in order to observe early growing season
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Bluegreen algae (Cyanobacteria) became abundant in June and increased slowly through Mid-
August. Green Algae and Diatoms remained at relatively low abundance from June to September.
Transparency improved after mid-July despite continued high Cyanobacteria densities.

Culver_| Culver 15May = 25-Jun | 28-Jul | 12-Aug  16-Sep
evoolankt 900 North 900 North Total 871009 27470.01 20751.96 34768.97 16538.05
ytoplankton
Cells / ml 0-5m 0-5m 0-5m 0-5m 0-5m
15-May  25-Jun 28-Jul 12-Aug  16-Sep TOtaI Phytoplankton
BACILLARIOPHYCEAE 30 5397 283 0) 211 40000
DINOPHYCEAE 6 0 0 24 35
30000 5 —N
CYANOPHYCEAE 5628 | 20349 26725| _ 30988| 10519 e \
EUGLENOPHYCEAE 12 30 0 12 30 20000 ~e
CHLOROPHYCEAE 320 1206 1067 2862 3438 10000 _—
CRYPTOPHYCEAE 915 o1 884 427 396
CHRYSOPHYCEAE 152 0 0 61 0 0>>>-::-:-:-___-__m-m-m-ma-a
NANNOPLANKTON 1646 396 793 396] 1707 £838333333333332323838
FERONAETASIB SIS
35000
x
30000 \ —4—15May
25000 / A \ wifli=25-Jun Secchi Iransparency (i) |
6/4/2009 7/3/2009 7/10/2009  8/5/2009 8/30/09 9/16/2008 10/25/09
20000 65 | 33 | 30 | 55 | 62 | 15 | 85 |
15000 .
33 3.0
5000 + 55
0 &5 o2 75
85
&
L
&

(2009 Zooplankton enumeration is pending and will be reported in an addendum report.)

Culver Lake LARGE CLADOCERA (> 0.8 mm) 1892 - 2007
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CONTINUED FROM THE 2008 STATUS REPORT:

Additional Management Approaches and Upgrades to Consider

Several upgrades and additions to the lake management systems were identified in 2008,
including:
COMPLETED in 2009
Performed during 2009- the new manifold provides very stable airflow control to each of the
aeration units. A manifold end stub was provided for additional control lines in the event that the
Association decides to implement additional approaches.
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.

PENDING APPROVAL.:

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 “marginal’”
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 “controlled I oss of s
able to circulate down to a design depth (8.5-9m) more rapidly. This would also facilitate delaying the
onset of stratification and enhancing and extending the spring Diatom maximum to delay Cyanobacteria
increases.
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 1 Future Options

Several potential additions and modifications to the lake management program have been
identified. However, given the current state of the economy we are planningt o mai nt ai n “status (¢
2010; maintaining the annual consulting/system operation and management budget similar to recent years
($14,000). If the Normanoch Association wishes to pursue any of the modifications we will prepare cost
quotes. In prioritized order we would suggest:

1. Design Depth Epilimnetic Expansion Diffusers

2. Interface Aerator
3.  New DownFlow Hypolimnetic Aerator

Ecosystem Consulting Service, Inc. 5|Page
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APPENDED INFORMATION

| Culver Lake | — Schematic: Fullift Solid Layer Aerator
900N Data HEHNE AY nyCwt
Date 8/14/2008 720
SECCHI 8.0 Feet Sun,Clear
Anoxic Boundry 883 meters  Tom
Sum RTRM 317 11AM
| Depth  Temp DO  %SAT RTRM RVG]
0 244 11.9 143 0 0
1 238 12.2 144 18 24
2 236 121 143 6 8
3 22,6 11.2 130 29 40
4 226 10.8 125 0 0
5 225 9.8 113 3 4 —
6 215 55 111 28 40
7 16.0 13 56 131 220 —»
8 145 14 13 28 83
9 13.2 0.9 13 22 111
10 12.3 0.8 9 14 7 .
1 113 08 7 14 86 Deep Diffusers
12 111 0.7 7 3 17
13 10.8 0.7 7 4 26
Habitat Layer Aerator: In at 4.5m (14.5ft) and 7m (23ft)
Return at 5.5m (18ft)
Culver Lake | Full Lift Solid Hypo Aerator
900 N Data
Date 8/14/2008 726
SECCHI 8.0 Feet Sun,Clear
Anoxic Boundry 883 meters  Tom
Sum RTRM 317 11AM
| Depth  Temp DO  %SAT RTRM  RVG|
0 244 11.9 143 0 0
1 238 122 144 18 24
2 23.6 121 143 6 8
3 22.6 11.2 130 29 40
4 22.6 10.8 125 0 0
5 225 9.8 113 3 4
6 215 55 111 28 40
7 16.0 13 56 131 220
8 145 14 13 28 83
190 gg gg 193 ﬁ 17171 IN— DownwardMixing / Oxygen Transport
11 11.3 0.8 7 14 86
12 111 0.7 7 3 17 —
13 10.8 07 7 4 26 ouT
14 9.2 0.6 5 17 137
Habitat Layer Aerator: In at 9m (30ft)
Return at 12m (40ft)
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Culver Lake | =  7.5m (25 ft)EpiExpansioiffusers
900N Data Extend Spring Mixing
Date 811472008 720 Control Loss of Stratification
SECCHI 8.0 Feet Sun,Clear
Anoxic Boundry 8.83  meters Tom
Sum RTRM 317 11AM

[ Depth  Temp DO  %SAT RTRM RVG |

0 244 119 143 0 0
1 238 122 144 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
5 225 9.8 113 3 4
6 215 55 111 28 40
7 16.0 13 56 131 220
8 145 14 13 28 83 O —
9 132 09 13 22 111
11 113 0.8 7 14 86
12 111 0.7 7 3 17
13 10.8 0.7 7 4 26
14 9.2 0.6 5 17 137

Habitat Layer Aerator: In at 9m (30ft)
Return at 12m (40ft)
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Prepared for: Normanoch Association
Prepared by: Robert W. Kortmann, Ph.D.

APPENDIX Ecosystem Consulting Service, Inc.

From: 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.

Breaki ng t he dominance by Cyanobacteri a. Rec al
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.

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

0 114 23.7 23.0 21.0 21.6 275 26.9 26.7 26.2 24.1 20.9 26.9 22.1 16.7
1 113 23.7 215 21.0 21.6 26.0 25.4 25.9 26.2 24.1 20.9 245 22.0 16.8
2 11.3 237 21.0 21.0 216 253 24.8 24.7 26.0 241 20.5 235 219 16.9
3 113 21.8 20.7 20.9 217 24.8 24.6 24.0 26.0 24.1 20.4 21.8 219 16.9
4 112 18.8 20.6 20.9 217 233 24.1 22.7 24.9 23.7 20.3 213 21.8 16.9
5 111 16.0 18.4 209 216 213 22.8 208 20.6 216 20.0 19.6 19.8 16.9
6 11.0 137 13.3 156 17.0 17.9 16.9 18.9 17.8 17.4 18.2 18.3 17.7 16.9

10.2 11.7 11.4 125 133 139 145 153 15.2 156 16.0 16.2 15.7 16.9

9.2 10.8 10.8 11.7 12.4 12.7 13.8 14.6 14.7 14.8 153 15.4 151 16.9
9 8.1 9.7 10.3 111 116 12.3 129 13.7 14.0 13.6 14.6 14.9 145 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 9.5 115 116 119 122 122 127 14.7
12 6.6 8.2 79 8.8 9.1 8.9 8.8 103 109 113 116 116 12.2 133
13 6.4 77 7.4 8.3 8.6 8.3 8.2 9.4 9.6 10.0 103 108 10.8 125
14 6.3 73 7.0 76 79 8.0 8.1 8.5 8.7 8.7 9.4 9.7 9.3 115

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 10.3 125
1 111 9.3 9.5 8.9 8.2 10.7 9.6 9.9 9.5 87 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 87 8.8 12.8 9.7 6.2

11.0 9.9 9.2 8.8 8.3 10.1 9.4 9.7 9.2 87 8.6 8.9 9.6 6.2

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
5 111 8.6 79 8.8 8.2 6.4 4.7 31 11 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 14 0.1 0.0 0.5 13 0.6 6.1
7 11.0 6.8 5.8 3.9 23 24 12 1.0 0.8 0.2 0.3 0.8 0.1 6.1
8 10.9 6.8 5.9 3.7 25 22 16 0.9 0.6 05 0.4 0.1 0.1 6.1
9 109 6.9 6.0 3.8 25 22 16 0.4 0.4 0.4 0.3 0.2 0.0 6.1
10 10.8 7.0 5.9 3.2 29 29 13 0.5 0.7 0.0 0.2 0.0 0.0 33
11 10.7 7.0 5.7 38 28 23 16 0.9 11 0.2 0.0 0.0 0.0 0.1
12 108 72 7.0 3.2 24 18 0.8 0.3 0.1 0.0 0.0 0.0 0.0 0.1
13 101 8.0 6.1 29 1.9 0.3 0.9 0.0 0.0 0.0 0.0 0.0 0.0 0.1
14 9.3 77 27 14 0.6 0.1 01 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

Ecosystem Consulting Service, Inc. 8|Page



; [CULVER LAKE STATUS REPORT 2009]

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
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 o 3 49 0 0
4 1 7 3 0 0 46 16 38 35 12 3 14 3 0
qmmnw 55 0 3 57 39 53 124 60 8 44 53 0
2 101 122 113 85 149 48 68 104 44 31 50 0
7 9 30 28 53 69 79 47 7 54 37 48 46 42 0
8 10 12 8 11 14 19 12 13 9 15 14 16 12 0
9 2 11 6 15 16 13 21 13 10 11 0
10 A4 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

Diffusers forEpilimneticExpansion

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

Return Flow @ 5.5 Immediately above Upper Lay&hermocline

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.

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

HOO AC¢NI RAGAZ2YLFEE |
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.)

O

Multiple Function FullLift Layer Aerator

ECS, Inc. US Pats 4,724,086: 5,755,97
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Layer Aeration Mod# {

10N
20N U1,
3 OFF ‘
4 OFF / | / ‘
|
Partial Artificial Circulation] | | <= 2 OFF
: = D A TS @| Artificial Circulation Mode| 3 OFF

" 40N

' T i
GCNF RAGAZYI T ¢ awS gSNBS/ Ct 26 ¢ |

13 . . ;
Hypolimnetic Aeration Mods " [ I "4 HYPOHmHEUE:?FaUOH Modg 4 17 h
10N ’* i ' 1OFF AT A
2 OFF 4 - ) 20N 4l )
30FF¢ " - 30N =" - f ',

|
(
p— i

oo ===t S =Y

4 OFF - EE: 4 0FF iE:
-> 4-

ECS, Inc. US Pats 4,724,086: 5,755,97

Using a Full-Lift Layer Aerator with several operation settings would improve
management of the epilimnetic-layer interface and would expand capabilities.

Multi ple Function FuHLift Layer Aerator Avalve manifold is located inside the manway at top of the Li

Aerator. It can be set to operate any of the five different aera

processes:

Layer Aeration

GCNFRAGAZYLFEE 1 8LREAYYSGAOD
Down Flow Hypolimnetic Aeration

ECS, Inc. US Pats 4,724,086: 5,755,97
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WATERSHED MANAGEMENT INFORMATION ADDENDUM:

Aa. Il ye

A Standard Conditions/Policies PZC, IW
A Nutrient Allocation Evaluation
A
A

Example

{SLIAO {eaidsSy !
6. Innovative Septic DesignB Removal

P Yertilizerd K

Watershed Management Plan

A Designation of Lake Protection Areas

A Septic System Mgmt Approaches
1. Pump Out Reporting Ordinance
2. EffluentFiltlersd / 2y A RSNJ F2NJ | 4S8¢
3. P Removal Minimums for Sand Fill
4. Leaching Field Geometry
pd a. lyé

AGA@Sa

el
Pl

Road / Drainage Maint. Schedule
First Flush Stormwater Management

%

Undisturbed Woodlands=
Impervious Area=
Semi-Pervious Area=

Parcel Area=
Parcel Allocation=

sq ft
Roof 1860
Driveway 1530
Lawn 7000
Woodland 43120
Pond Surface 13975
TOTAL 67485

Base Loading Areal TP Allocations:

Nutrient Allocation -
Watershed Areal P Export Allocation=

S

Land Use Worksheet

0.09 [Ib P Acre™ Year™

15 [Ib P Acre™ Year™

1.25|Ib P Acre™® Year™

67485 sq ft

Existing Single Family Residential Use:

[ 0.32)ibPAcre? Year®

1.549242

Acres Sq. Feet

0.495758

bP Year!

0.495758

bP Year!

Est P Load (Ib P / acre / yr)

15
15
1.25
0.09
0.75

No BMP Credits

LOAD

0.06405 -
0.052686 |COmpare: _
0.200872 Does not meet allocation.

0.089091
0.240616

Need to apply Best Management Practices to comply with the Total Phosphorus Allocation:
Reduce disturbed area, reduce impervious areas, increase retained woodland,
Rain Gardens, Roof Water Harvesting / Rain Barrels, "Simple" Infiltrators,

Ecosystem Consulting Service, Inc. 11|Page




Do you want aﬂmnf.b&k@

You can help to Have o' /+!
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Figure 4.6 Rosidentisl Rain Gardens

Typical Residential Raln Gardoen (With and Without Masonry Wall)
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First % Inch
0.401b P/Acre/ Year
First 1 Inch
0.20Ib P/ Acre/ Year
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Figure 4-7. Schematic of Typical Dry Well
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First Y, Inch ‘ Figure 4-8. Typical Rain Barrel
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Robert W. Kortmann, Ph.D.
Ecosystem Consulting Service, Inc.
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