Appendix 11

WILMS and MnLeap Data for both
Lakes




Date: 5/8/2006 Scenario: 14

Lake Id: amnicon A M ALCgn
Watershed Id: 0 _

Hydrologic and Morphometric Data .

T ‘butary Drainage Area: 2615.0 acre () C) /E; z:> 1[
17 1 Unit Runoff: 13.60 in. c 'q
annual Runoff Volume: 2963.7 acre-ft

Lake Surface Area <As>: 426.0 acre
Lake Volume <V>: 4210.4 acre-ft
Lake Mean Depth <z>: 9.9 ft
Precipitation - Evaporation: 5.2 in.

Jydraulic Loading: 7146.7 acre-ft/year
Areal Water Load <gs>: 16.8 ft/year

Lake Flushing Rate <p>: 1.70 1/year

Water Residence Time: 0.59 year

dbserved spring overturn total phosphorus (SPO): 18.0 mg/m"3

Observed growing season mean phosphorus (GSM): 20.0 mg/m”"3

% NPS Change: 0%

& PS Change: 0%

NON-POINT SOURCE DATA

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| | ==~~~ Loading

(kg/year) ----| .
Row Crop AG 0.0 0.50 1.00 3.00 0.0 0 0
) .

1ixed AG 0.0 0.30 0.80 1.40 0.0 0 0
J

Pasture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
N

iD Urban (1/8 Ac) 0.0 1.00 1.50 2.00 0.0 0 0
J
MD Urban (1/4 Ac) 287.0 0.30 0.50 0.80 129 35 58

1l Res (>1 Ac) 256.0 0.05 0.10 0.25 2.3 5 10

26
Wetlands 800.0 0.10 0.10 0.10 T2 32 32
2

‘orest 1118.0 0.05 0.09 0.18 9.1 23 41
81

dowling 154.0 0.00 .O'OO 0.00 0.0 0 0
)

iake Surface 426.0 0.10 0.30 1.00 11.5 17 52
172

'OINT SOURCE DATA

Point Sources Water Load Low Most Likely High Loading %
(m*3/year) (kg/year) (kg/year) (kg/year)

Jowling outlet 2959200.0 0.0 109 5.5 0.0 24 .4

treams & intermittent 1972800.0 0.0 73.0 0.0 16.3

SEPTIC TANK DATA

escription Low Most Likely High Loading %
eptic Tank Output (kg/capita-year) 0.88 0.88 0.88

# capita-years 360.2

% Phosphorous Retained by Soil 60.0 77.0 90.0

eptic Tank Loading (kg/year) 126.79 72.90 3170 16.2
TOTALS DATA
Description Low Most Likely High Loading %

otal Loading (1b) 527.0 989.1 962.8 100.0

otal Loading (kg) 239.1 448.7 436.7 100.0
7 1 Loading (lb/ac-year) 1.24 2.32 2.26

.cal Loading (mg/m”*2-year) 138.67 260.25 253.33

otal PS Loading (1b) 0.0 402.3 0.0

_otal PS Loading (kg) 0.0 182.5 0.0
Total NPS Loading (1b) 209.5 312.0 512.9
motal NPS Loading (kg) 95.0 141.5 232.6
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LEAP - Lake Eutrophication Analysis Procedure

Lake Name:  Amnicon Ecoregion: laurentian mixed forest province F 4
Watershed Area: 2615 Acres Surface Area: 426 Acres

Mean Depth: 9.9t TP Load: 172 kglyr {
Lake Outflow: 2 AF/yr Avg TP Inflow: 83 ug/L

Residence Time: 2.5 years

Areal Water Load: 1.21 mlyr P Retention Coef: 0.67

Variable Observed Predicted Std Error Residual T-test

TP (ug/L) 20 28 9 -0.14 -0.86

Chira (ug/L) 10.6 8.3 5.0 0.10 0.36 ;
Secchi(m) 1.9 g 0.9 -0.06 -0.30 '

Note: Residual = Log10(Observed/Predicted)
T-test for signifigant difference between observed & predicted

Chlrophyll A Interval Frequencies (%)

ppb Observed Case A Case B Case C
10 45% 27% 28% : 35%
20 6% 2% 3% 11%
30 1% 0% 0% 4%

60 0% 0% 0% 0%

Case A = within year variation considered
Case B = within year + year-to-year variation
Case C = Case B + Model Error

Carlson's Trophic Status Index
AVQ TSl =51 Sigess s

TP TSI =47

Chir a TSI = 54

Secchi TSI =50
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Date: 5/8/2006 Scenario: 15
Lake Id: amnicon
Watershed Id: O
Hydrologic and Morphometric Data
T- “butary Drainage Area: 2615.0 acre
p al Unit Runoff: 13.60 in.
Annual Runoff Volume: 2963.7 acre-ft
Lake Surface Area <As>: 426.0 acre
Lake Volume <V>: 4210.4 acre-ft
Lake Mean Depth <z>: 9.9 ft
Precipitation - Evaporation: 5.2 in.
iydraulic Loading: 7146.7 acre-ft/year
Areal Water Load <gs>: 16.8 ft/year
Lake Flushing Rate <p>: 1.70 1/year
Water Residence Time: 0.59 year

dDbserved spring overturn total phosphorus

Observed growing season mean phosphorus
% NPS Change: 35%
¥ PS Change: 35%

NON-POINT SOURCE DATA

A""‘V‘\c‘oz\ } 003

A 357,

(SPO) : 18
(GSM) : 20.0 mg/m"3

.0 mg/m™3

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| | === Loading

(kg/year) ----|
Row Crop AG 0.0 0.50 1.00 3.00 0.0 0 0
0

1ixed AG 0.0 0.30 0.80 1.40 0.0 0 0
J

Pasture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
3

iD Urban (1/8 Ac) 0.0 1.00 1.50 2.00 0.0 0 0
V)
MD Urban (1/4 Ac) 287.0 0.30 0.50 0.80 13.9 47 78

al Res (>1 Ac) 256.0 0.05 0.10 0.25 2.5 7 14

35
Wetlands 800.0 0.10 0.10 0.10 7.8 44 44
4

‘orest 1118.0 0.05 0.09 0.18 9.8 31 55
110
dowling 154.0 0.00 ~0.00 0.00 0.0 0 0
)

iake Surface 426.0 0.10 0.30 1.00 9.2 17 52
172

'OINT SOURCE DATA

Point Sources Water Load Low Most Likely High Loading %
(m*3/year) (kg/year) (kg/year) (kg/year)

owling outlet 2959200.0 0.0 109.5 0.0 26.3

treams & intermittent 1972800.0 0.0 73.0 0.0 17.5
SEPTIC TANK DATA

escription Low Most Likely High Loading %
eptic Tank Output (kg/capita-year) 0.88 0.88 0.88
# capita-years 360.2
% Phosphorous Retained by Soil 60.0 77.0 90.0

eptic Tank Loading (kg/year) 126.79 72.90 31.70 13,0
TOTALS DATA
Nescription Low Most Likely High Loading %

otal Loading (1b) 600.3 1239 1, 1142.3 100.0

otal Loading (kg) 272 .3 562.1 518.2 100.0
2 1 Loading (lb/ac-year) [0 4 2.91 2.68
", _al Loading (mg/m*2-year) 157.96 326.03 300.56

otal PS Loading (1b) 0.0 543.2 0.0

.otal PS Loading (kg) 0.0 246 .4 0.0
Total NPS Loading (1b) 282 .8 421.2 692 .4
T—otal NPS Loading (kg) 128.3 1971 314.1




Date: 5/8/2006 Scenario: 20 : |
Lake Id: amnicon ’
Watershed Id: 0
Hydrologic and Morphometric Data
Tributary Drainage Area: 2615.0 acre
Total Unit Runoff: 13.60 in.
annual Runoff Volume: 2963.7 acre-ft
Lake Surface Area <As>: 426.0 acre

Mncon }UOE
Lake Volume <V>: 4210.4 acre-ft
Lake Mean Depth <z>: 9.9 ft ‘QSS S O
Precipitation - Evaporation: 5.2 in. | 0

dydraulic Loading: 7146.7 acre-ft/year

Areal Water Load <gs>: 16.8 ft/year
sake Flushing Rate <p>: 1.70 1/year

Water Residence Time: 0.59 year )

Ybserved spring overturn total phosphorus (SPO): 18.0 mg/m”3
Ybserved growing season mean phosphorus (GSM): 20.0 mg/m”3

5 NPS Change: -50%

5 PS Change: 0%

JON-POINT SOURCE DATA

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| |-==--- Loading

(kg/year) ----]

ow Crop AG 0.0 0.50 1.00 3.00 0.0 5 0 0
;ixed AG 0.0 0.30 0.80 1.40 0:0 0 0
;asture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
;D Urban (1/8 Ac) 0.0 1.00 1.50 2.00 0.0 0 0
;D Urban (1/4 Ac) 287.0 0.30 0.50 0.80 . 7.7 17 29
;ﬁral Res (>1 Ac) 256.0 0.05 0.10 0.25 1.4 3 5
;Ztlands 800.0 0.10 0.10 0.10 4.3 16 16
ggrest 1118.0 0.05 0.09 0.18 5.4 11 20
;iwling 154.0 0.00 0.00 0.00 0.0 0 0
1ake Surface 426.0 0.10 '0.30 1...00 .13.7 17 52
L72

0INT SOURCE DATA

Point Sources Water Load Low Most Likely High Loading %
(m*3/year) (kg/year) (kg/year) (kg/year)
lowling outlet 2959200.0 0.0 109.5 0.0 29.0
streams & intermittent 1972800.0 0.0 73.0 0:0 19.3

SEPTIC TANK DATA

Jescription Low Most Likely High Loading %
jeptic Tank Output (kg/capita-year) 0.88 0.88 - 0.88

} capita-years 360.2

5 Phosphorous Retained by Soil 60.0 77 50 90.0

jeptic Tank Loading (kg/year) 126.79 72.90 31,70 19.3
OTALS DATA

Jescription Low Most Likely High Loading %

‘otal Loading (1b) 422 .3 833.1 706.4 100.0

‘otal Loading (kg) 197.:5 377.8 320.4 100.0

\real Loading (lb/ac-year) 0.99 1.96 1.66

\real Loading (mg/m"2-year) 111.11 219.20 185.86

‘otal PS Loading (1b) 0.0 402.3 0.0

otal PS Loading (kg) 0.0 182.5 0.0

‘otal NPS Loading (1b) 104.7 156.0 256.4

‘otal NPS Loading (kg) 475 70.8 1163



Date: 5/8/2006 Scenario: 21
Lake Id: amnicon '
Watershed Id: 0
Hydrologic and Morphometric Data
Tributary Drainage Area: 2615.0 acre
~~tal Unit Runoff: 13.60 in.
aual Runoff Volume: 2963.7 acre-ft

Lake Surface Area <As>: 426.0 acre
Lake Volume <V>: 4210.4 acre-ft

Lake Mean Depth <z>: 9.9 ft
Precipitation - Evaporation: 5.2 in.
Hydraulic Loading: 7146.7 acre-ft/year
Areal Water Load <gs>: 16.8 ft/year
Lake Flushing Rate <p>: 1.70 1l/year
Water Residence Time: 0.59 year

% NPS Change: -50%
% PS Change: 0%

NON-POINT SOURCE DATA

Awacon 2003
Aéss S0%, Tf Q

/UO SP&D'{’I( TP

Observed spring overturn total phosphorus (SPO): 18.0 mg/m”3
Observed growing season mean phosphorus (GSM): 20.0 mg/m"3

Land Use Acre Low Most Likely High Loading % . Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| [ ===~
(kg/year) ----| :
Row Crop AG 0.0 0:50 “1.00 3.00 0 0
0
Mixed AG 0.0 0.30 0.80 1.40 0 0
0
Pasture/Grass 0.0 0.10 0.30 0.50 0 0
0
HD Urban (1/8 Ac) . 0.0 1.00 1.50 2.00 0 0
0 . -
MD Urban (1/4 Ac)" 287.0 10130 0.50 . 0.80 17 29
A’ . o .y
:al Res (>1 Ac) 256.0 0.05 0.10 0.25. 3

i3
Wetlands 800.0 0.10 0.10 0.10 16 16
16 ‘
Forest 1118.0 0.05 0.09 0.18 11 20
41
dowling 154.0 0.00 0.00 0.00 0 0
0
Lake Surface 426.0 0,10 0.30 100 17 52
172 -
POINT SOURCE DATA :

Point Sources Water Load Low Most Likely High | Loading

(m*3/year) (kg/year) (kg/year) (kg/year)
dowling outlet 2959200.0 0.0 109.5 3549
streams & intermittent 1972800.0 0.0 73.0 23.9
SEPTIC TANK DATA
Description Low Most High Loading %
Septic Tank Output (kg/capita-year) 0.88 0.88
} capita-years 0.0
% Phosphorous Retained by Soil 60.0 90.0
Jeptic Tank Loading (kg/year) 0.00 0.00
LOTALS DATA )
Description Low Most Likely High Loading %
‘otal Loading (1b) 142.8 672.4 636.5
‘otal Loading (kg) 64.8 305.0 288.7
al Loading (lb/ac-year) 0.34 1.58 1.49

. .al Loading (mg/m”*2-year) 37.56 176.91 167.48
'otal PS Loading (1b) 0.0 402.3 0.0
‘otal PS Loading (kg) 0.0 182.5 0.0
T'otal NPS Loading (1b) 104.7 156.0 256.4
l'otal NPS Loading (kg) 47.5 70.8 116.3




Date: 5/8/2006 Scenario: 13

Lake Id: amnicon
Watershed Id: 0 .
Hydrologic and Morphometric Data e MAV\]((AA
Tributary Drainage Area: 2615.0 acre
Total Unit Runoff: 13.60 in.
Annual Runoff Volume: 2963.7 acre-ft ;L’() () 1?5 4”6
Lake Surface Area <As>: 426.0 acre v \

Lake Volume <V>: 4210.4 acre-ft
Lake Mean Depth <z>: 9.9 ft
Precipitation - Evaporation: 5.2 in.
Hydraulic Loading: 7146.7 acre-ft/year
Areal Water Load <gs>: 16.8 ft/year
Lake Flushing Rate <p>: 1.70 1/year
Water Residence Time: 0.59 year
Observed spring overturn total phosphorus (SPO): 21.0 mg/m"3
Observed growing season mean phosphorus (GSM): 22.0 mg/m”"3
% NPS Change: 0%
% PS Change: 0%

NON-POINT SOURCE DATA

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) =----| [---=- Loading
(kg/year) ----|
Row Crop AG 0.0 0.50 1.00 3.00 0:0 0 0
0
Mixed AG 0.0 0.30 0.80 1.40 0.0 0 0
0
Pasture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
0
HD Urban (1/8 Ac) 0.0 1.00 1.50 2.00 0.0 0 0
0
MD Urban (1/4 Ac) 287.0 030 0.50 0.80 12,:89 35 58
93
Rural Res (>1 Ac) 256.0 0.05 0.10 0.25 2.3 5 10
26
Wetlands 800.0 0.10 0.10 0.10 7.2 32 32
32
Forest 1118.0 0.05 0.09 0.18 9.1 23 41
81
dowling 154.0 0.00 0.00 0.00 0.0 0 0
fi :
Lake Surface 426.0 0.10 0.30 1.00 11.5 17 52
172
POINT SOURCE DATA
Point Sources Water Load Low Most Likely High Loading %
(m*3/year) (kg/year) (kg/year) (kg/year)
dowling outlet 2959200.0 . 0.0 109.5 .. 0.0 24 .4
streams & intermittent 1972800.0 0 .0 73:0 0.0 16 .3

SEPTIC TANK DATA

Description ) Low Most Likely High Loading %
Septic Tank Output (kg/capita-year) 0.88 0.88 0.88

# capita-years 360.2

% Phosphorous Retained by Soil 60.0 770 90.0

Septic Tank Loading (kg/year) 126.79 72.90 31.70 16.2
TOTALS DATA

Description Low Most Likely High Loading %

Total Loading (1b) 527 ..0 989.1 962.8 100.0

Total Loading (kg) 239 . 448.7 436.7 100.0

Areal Loading (lb/ac-year) 1.24 2.:32 2.26

Areal Loading (mg/m”2-year) 138.67 260.25 253 .33

Total PS Loading (1lb) 0.0 402.3 0.0

Total PS Loading (kg) 0.0 182.5 0.0

Total NPS Loading (1b) 209.5 312:0 512 .9

Total NPS Loading (kg) 95.0 141.5 232.6



LEAP - Lake EUfrobhiatiOn. Analysis Procedure

Lake Name:  Amnicon Ecoregion: Northern Lakes and Forests
Watershed Area: 2615 Acres Surface Area: 426 Acres

Mean Depth: 9.9 ft TP Load: 75 kalyr

Lake Outflow: 3 AFlyr Avg TP Inflow: 28 ug/L

Residence Time: 2.0 years

Areal Water Load: 1.54 mlyr P Retention Coef: 0.52

Variable Observed Predicted Std Error Residual T-test

TP (ug/L) 22 14 4 0.21 1.50
Chira(ug/L) 7.6 3.0 1.6 0.41 1.57
Secchi (m) 2.0 41 1.5 -0.30 -1.75

Note: Residual = Log10(Observed/Predicted)
T-test for signifigant difference between observed & predicted

Chlrophyll A Interval Frequencies (%)

ppb Observed Case A Case B Case C
10 21% 0% 1% 4%
20 1% 0% 0% 0%
- 30 0% 0% 0% 0%
60 0% 0% 0% 0%

Case A = within year variation considered
Case B = within year + year-to-year variation
Case C = Case B + Model Error

Carlson's Trophic Status Index
Avg TSI = 50 ;},T, R T o A R S SR s e R

TP TSI =49

Chlir a TSI = 51

Secchi TSI =50

-0 10 20 30 40 50 60 70 80 90 100




Date: 5/8/2006 Scenario: 12
Lake Id: dowling
Watershed Id: 0

: ‘\
Hydrologic and Morphometric Data () VJ |y\j

Tributary Drainage Area: 1391.0 acre
Total Unit Runoff: 13.60 in.

Annual Runoff Volume: 1576.5 acre-ft ’
Lake Surface Area <As>: 154.0 acre '() () }i f m}-q

Lake Volume <V>: 1113.0 acre-ft
Lake Mean Depth <z>: 7.2 ft
Precipitation - Evaporation: 5.2 in.
Hydraulic Loading: 2492.9 acre-ft/year
Areal Water Load <qgs>: 16.2 ft/year
Lake Flushing Rate <p>: 2.24 1/year
Water Residence Time: 0.45 year
Observed spring overturn total phosphorus (SPO): 34.0 mg/m"3
Observed growing season mean phosphorus (GSM): 39.4 mg/m"3
% NPS Change: 0%
% PS Change: 0%

NON-POINT SOURCE DATA

15

23

26

19

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| | ===--

(kg/year) ----|
Row Crop AG 0.0 0.50 1.00 3.00 0.0 0
0
Mixed AG 0.0 0.30 0.80 1.40 0.0 0
0
Pasture/Grass 0.0 0.10 0.30 0.50 0.0 0
0 ,
HD Urban (1/8 Ac) 0.0 1.00 1.50 200 0:0 0
0
MD Urban (1/4 Ac) 73.0 0.30 0.50 0.80 9.5 9
24
Rural Res (>1 Ac) 30.0 0.05 0.10 0.25 0.8 1
3
Wetlands 563.0 0.10 0.10 0.10 14.7 23
23
Forest 725.0 0.05 0.09 0.18 17.0 15
53
dowling 0.0 0.00 0.00 0.00 0.0 0
5 :
Lake Surface 154.0 0.10 0.30 1.00 12.0 6
62
POINT SOURCE DATA

Point Sources Water Load Low Most Likely High Loading

(m*3/year) (kg/year) (kg/year) (kg/year)

streams & intermittent 1048050.0 0.0.° 45.0 : 0.0 29.0
SEPTIC TANK DATA
Description Low Most Likely High Loading %
Septic Tank Output (kg/capita-year) 0.88 0.88 0.88
# capita-years 131.0
% Phosphorous Retained by Soil 60.0 77.0 90.0
Septic Tank Loading (kg/year) 46.11 26.51 11.53
TOTALS DATA
Description Low Most Likely High Loading %
Total Loading (1b) 218.8 342.6 388.3 100.0
Total Loading (kg) 99.3 155.4 176 .1 100.0
Areal Loading (lb/ac-year) 1.42 222 2.52
Areal Loading (mg/m”*2-year) 159.29 249.33 282.60
Total PS Loading (1b) 0.0 99.2 0.0
Total PS Loading (kg) 0.0 45.0 0.0
Total NPS Loading (1b) 103.5 143.7 225.5
Total NPS Loading (kg) 46.9 65.2 102.3




2063

LEAP - Lake Eutrophication Analysis Procedure

Lake Name:  dowling Ecoregion: laurentian mixed forest province
Watershed Area: 1391 Acres Surface Area: 154 Acres

Mean Depth: 7.2 ft TP Load: 83 kglyr

Lake Outflow: 1 AF/yr Avg TP Inflow: 76 ug/L

Residence Time: 1.2 years

Areal Water Load: 1.76 m/yr P Retention Coef: 0.57

Variable Observed Predicted Std Error Residual T-test

TP (ug/L) 39 33 10 0.08 0.56

Chira (ug/lL) 222 10.7 6.0 0.32 1.18

Secchi (m) 1.1 1.9 0.7 -0.25 ' -1.43

Note: Residual = Log10(Observed/Predicted)
T-test for signifigant difference between observed & predicted

Chirophyll A Interval Frequencies (%)

ppb Observed Case A CaseB Case C
10 92% 46% 46% 47%
20 49% 6% 8% 17%

30 19% 1% 1% 7%

60 1% 0% 0% 1%

Case A = within year variation considered
Case B = within year + year-to-year variation
Case C = Case B + Model Error

Carlson's Trophic Status Index
Avg TSI =59 = :

TP TSI = 57 ; e,

Chira TSI = 61

0 10 20 30 40 50 60 70 80 90 100




Date: 5/8/2006 Scenario: 16

Lake Id: dowling

Watershed Id: O
Hydrologic and Morphometric Data
Tributary Drainage Area: 1391.0 acre
Total Unit Runoff: 13.60 in.
Annual Runoff Volume: 1576.5 acre-ft
Lake Surface Area <As>: 154.0 acre
Lake Volume <V>: 1113.0 acre-ft
Lake Mean Depth <z>: 7.2 ft
Precipitation - Evaporation: 5.2 in.
Hydraulic Loading: 2492.9 acre-ft/year
Areal Water Load <gs>: 16.2 ft/year
Lake Flushing Rate <p>: 2.24 1/year

Water Residence Time: 0.45 year

Observed spring overturn total phosphorus (SPO): 34.0 mg/m"3
Observed growing season mean phosphorus (GSM): 39.4 mg/m"3
% NPS Change: 31%

% PS Change: 41%

NON-POINT SOURCE DATA

Dﬁv\l\i‘/‘b QOQE
/)H LS7, 7?’

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| | mmmm e Loading
(kg/year) ----|
Row Crop AG 0.0 0.50 1.00 3.00 0.0 0 0
0
Mixed AG 0.0 0.30 0.80 1.40 0.0 0 0
0
Pasture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
0
HD Urban (1/8 Ac) 0.0 1.00 1.50 2.00 0.0 0 0
0
MD Urban (1/4 Ac) 73 +0 0.30 0.50 0.80 100 12 19
31
Rural Res (>1 Ac) 30.0 0.05 0.10 0.25 0.8 1 2
4
Wetlands 563.0 0.10 0.10 0.10 15.4 30 30
30
Forest 725.0 0.05 0.09 0.18 17.8 19 35
69
dowling 0.0 0.00 0.00 0.00 0.0 0 0
0
Lake Surface 154.0 0.10 0.30 1.00 9.6 6 19
62
POINT SOURCE DATA
Point Sources Water Load Low Most Likely High Loading %
(m"3/year) (kg/year) (kg/year) (kg/year)
streams & intermittent 1048050.0 0.0 45.0 0.0 32.7
SEPTIC TANK DATA
Description Low Most Likely High Loading %
Septic Tank Output (kg/capita-year) , 0.88 0.88 0.88
# capita-years 131:0
% Phosphorous Retained by Soil 60.0 77.0 90.0
Septic Tank Loading (kg/year) 46.11 26.51 11.53 13.:7
TOTALS DATA
Description Low Most Likely High Loading %
Total Loading (1b) 250.9 427.8 458.2 100.0
Total Loading (kg) 113.8 194.0 207.8 100.0
Areal Loading (1lb/ac-year) 1.63 2.78 2.98
Areal Loading (mg/m”2-year) 182.63 311.36 333.47
Total PS Loading (1b) 0.0 139.9 0.0
Total PS Loading (kg) 0.0 63 .5 0.0
Total NPS Loading (1b) 135.5 188.2 295.4
Total NPS Loading (kg) 61.5 85.4 134.0




Watershed Id: 0 ‘>OVJ““§ .

Hydrologic and Morphometric Data ;l <
Tributary Drainage Area: 1391.0 acre D OW\LVS O OS
Total Unit Runoff: 13.60 in. '

annual Runoff Volume: 1576.5 acre-ft Z\ N

~ke Surface Area <As>: 154.0 acre ’

e Volume <V>: 1113.0 acre-ft QSS 9‘567(‘) —T?
Lake Mean Depth <z>: 7.2 ft :
>recipitation - Evaporation: 5.2 in.

Jydraulic Loading: 2492.9 acre-ft/year
Areal Water Load <gs>: 16.2 ft/year
Take Flushing Rate <p>: 2.24 1/year
Water Residence Time: 0.45 year
Observed spring overturn total phosphorus (SPO): 34.0 mg/m”3
Observed growing season mean phosphorus (GSM): 39.4 mg/m”3
¥ NPS Change: -25%
¥ PS Change: 0%

NON-POINT SOURCE DATA

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| | === Loading
(kg/year) ----|
Row Crop AG 0.0 0.50 1.00 3.00 0.0 0 - 0
)
1ixed AG 0.0 0.30 0.80 1.40 0.0 0 0
0
Pasture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
)
ID Urban (1/8 Ac) 0.0 1.00 1.50 2.00 0.0 0 0
0
™MD Urban (1/4 Ac) 73.0 0.30 0.50 0.80 8.0 7 11
.8
Jural Res (>1 Ac) 30.0 0.05 0.10 0.25 0.7 0 1
2
"7 ~lands 563.0 0.10 0.10 0.10 123 17 17
rorest 725.0 0.05 009 0.18 14.2 11 20
40
.owling 0.0 0.00 0.00 0.00 0.0 0 0
Lake Surface 154.0 0.10 0.30 1.00 13.4 6 19
62
‘OINT SOURCE DATA
Point Sources Water Load Low Most Likely High Loading %
(m"3/year) (kg/year) (kg/year) (kg/year)
treams & intermittent 1048050.0 0.0 45.0 0.0 32.4

SEPTIC TANK DATA

mescription _ : Low Most Likely High Loading %
eptic Tank Output (kg/capita-year) 0.88 0.88 0.88
~ capita-years 131.0
% Phosphorous Retained by Soil 60.0 77:0 90.0
~“zptic Tank Loading (kg/year) ) 46.11 26.51 11.53 19.1
+OTALS DATA
Description Low Most Likely High Loading %
btal Loading (1b) 193.0 306.6 331.9 100.0
btal Loading (kg) 87.5 139.1 150.6 100.0
Areal Loading (lb/ac-year) 1.:25 1.99 2.16
Areal Loading (mg/m”2-year) 140.46 223:19 241.57
>tal PS Loading (1b) 0.0 99.2 0.0
>tal PS Loading (kg) 0.0 45.0 0.0
T 1 NPS Loading (1b) 77.6 107.8 169.1
T. 41 NPS Loading (kg) 352 48.9 76.7



Date: 5/8/2006 Scenario: 18
Lake Id: dowling

Watershed Id: 0 \ )
Hydrologic and Morphometric Data _ O \'\f ) BC)YE
Tributary Drainage Area: 1391.0 acre ’

Total Unit Runoff: 13.60 in.

Annual Runoff Volume: 1576.5 acre-ft

Lake Surface Area <As>: 154.0 acre ;
Lake Volume <V>: 1113.0 acre-ft [_‘955 >S7O T% e
Lake Mean Depth <z>: 7.2 ft

precipitation - Evaporation: 5.2 in. /q(- ' ‘j/ _
Hydraulic Loading: 2492.9 acre-ft/year O E;fi% ( ‘< .
Areal Water Load <gs>: 16.2 ft/year

Lake Flushing Rate <p>: 2.24 1/year ' ,

Water Residence Time: 0.45 year

Observed spring overturn total phosphorus (SPO): 34.0 mg/m”*3

Observed growing season mean phosphorus (GSM): 39.4 mg/m”3

% NPS Change: -25%
% PS Change: 0%

NON-POINT SOURCE DATA

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) - |---- Loading (kg/ha-year) ----| |===== Loading
(kg/year) ----| 4 v
Row Crop AG 0.0 0.50 ; 1.00 3.00 0.0 0 0
0
Mixed AG 0.0 0.30 ¢ 0.80 1.40 0.0 0 0
0
Pasture/Grass 0.0 0.10 0.30 0.50 0.0 . 0 0
0
HD Urban (1/8 Ac) 0.0 1.00 - 1.50 2.00 0.0 0 0
0
MD Urban (1/4 Ac) 73.0 0.30 0.50 0.80 9.8 7 11
18 N
Rural Res (>1 Ac) 30.0 0.05 0.10 0.25 0.8 0 1
2 :
Wetlands 563.0 0.10 0.10 0.10 15.2 17 17
17 _
Forest 725.0 0.05 0.09 0.18 17.6 11 20
40 .
dowling 0.0 0.00 0.00 0.00 0.0 0 0
0 .
Lake Surface 154.0 0.10 0.30 1.00 16.6 6 19
62
POINT SOURCE DATA )
Point Sources Water Load Low Most Likely High Loading %
(m"3/year) (kg/year) (kg/year) (kg/year)
streams & intermittent 1048050.0 0.0 45.0 0.0 40.0

SEPTIC TANK DATA

Description Low Most Likely High Loading %
Septic Tank Output (kg/capita-year) 0.88 0.88 0.88 )

¥ capita-years 0.0

¥ Phosphorous Retained by Soil 60.0 77 .10 90.0

Jeptic Tank Loading (kg/year) 0.00 0.00 0.00 0.0

[OTALS DATA

Jescription Low Most Likely High Loading %
fotal Loading (1b) 91.3 248.2 306.5 100.0
fotal Loading (kg) 41.4 112.6 139.0 100.0
\real Loading (1lb/ac-year) 0.59 1.61 1.99

\real Loading (mg/m”*2-year) 66.47 180.64 223.08

fotal PS Loading (1b) 0.0 99.2 0.0

lfotal PS Loading (kg) 0.0 45.0 0.0

fotal NPS Loading (1b) _ 77.6 107.8 169.1

fotal NPS Loading (kg) i 35.2 _ 48.9 767




Date: 5/8/2006 Scenario: 19
Lake Id: dowling
Watershed Id: O
Hydrologic and Morphometric Data , _
ributary Drainage Area: 1391.0 acre l \
otal Unit Runoff: 13.60 in. >6\7J (L) g» O Og
Z 1al Runoff Volume: 1576.5 acre-ft
L. . Surface Area <As>: 154.0 acre

ake Volume <V>: 1113.0 acre-ft LQ 55 S‘O 70 ’Tp '

ake Mean Depth <z>: 7.2 ft
Precipitation - Evaporation: 5.2 in. .
ydraulic Loading: 2492.9 acre-ft/year _ L =
real Water Load <gs>: 16.2 ft/year C%" ND S‘ {\w ( -/»P ',
Lake Flushing Rate <p>: 2.24 1/year W
Water Residence Time: 0.45 year .
bserved spring overturn total phosphorus (SPO): 34.0 mg/m”™3
_bserved growing season mean phosphorus (GSM): 39.4 mg/m"3
% NPS Change: -50%
" PS Change: -41%

NON-POINT SOURCE DATA

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| E— Loading

kg/year) ----| :
Row Crop AG ’ 0.0 0.50 1.00 3.00 0.0 0 0
Oixed AG : 0.0 0.30 0.80 1.40 0.0 0 0
Pasture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
0) Urban (1/8 Ac) 0.0 1.00 1+50 2.00 0.0 0 0
MD Urban (1/4 Ac) 73.0 0.30 0.50 0.80 9.5 4 7
g

“ 1 Res (>1 Ac) 30.0 0.05 0.10 0.25 0.8 0 £
ﬁetlands 563.0 0.10 0.10 0.10 14.6 11 11

;rest 725.0 .0.05 0.09 0.18 17.0 7 13
a;wling 0.0 0.00 0.00 ©0.00 0.0 0 0

ike Surface 154.0 0.10 0.30 1.00 24.0 6 19
64

i ) INT SOURCE DATA

Point Sources Water Load Low Most Likely High Loading %
(m*3/year) (kg/year) (kg/year) (kg/year)
streams & intermittent 1048050.0 0.0 45.0 0.0 34.1

¢ PTIC TANK DATA ~

Description Low Most Likely High Loading %

Septic Tank Output (kg/capita-year) 0.88 0.88 0.88

I capita-years 0.0 '

i Phosphorous Retained by Soil 60.0 77.0 90.0

Septic Tank Loading (kg/year) 0.00 0.00 0.00 0.0

[ TALS DATA

Jescription Low Most Likely High Loading %

fotal Loading (1b) ) 65.5 171.6 250.1 100.0

[ tal Loading (kg) 29.7 77.8 113.5 100.0 .

\ 2al Loading (lb/ac-year) 0.43 1.11 1.62 ’

\rv» 7 Loading (mg/m"2-year) 47.65 124.89 182.05

‘o PS Loading (1b) 0.0 58.5 0.0 )

! zal PS Loading (kg) 0.0 26.6 0.0 _

? zal NPS Loading (1b) 51.7 71..8 112.7
6 51.1

‘otal NPS Loading (kg) 23.5 32.



Date: 5/8/2006 Scenario: 11
Lake Id: dowling

Watershed Id: 0
Hydrologic and Morphometric Data 0 VJ\SY¥3
Tributary Drainage Area: 1391.0 acre -
Total Unit Runoff: 13.60 in. )
Annual Runoff Volume: 1576.5 acre-ft ;
Lake Surface Area <As>: 154.0 acre )’ngf l me\
Lake Volume <V>: 1113.0 acre-ft
Lake Mean Depth <z>: 7.2 ft
Precipitation - Evaporation: 5.2 in.
Hydraulic Loading: 2492.9 acre-ft/year
Areal Water Load <qgs>: 16.2 ft/year
Lake Flushing Rate <p>: 2.24 1/year
Water Residence Time: 0.45 year
Observed spring overturn total phosphorus (SPO): 26.0 mg/m"3
Observed growing season mean phosphorus (GSM): 39.4 mg/m”3
% NPS Change: 0%
% PS Change: 0%

NON-POINT SOURCE DATA

Land Use Acre Low Most Likely High Loading % Low Most Likely High
(ac) | ---- Loading (kg/ha-year) ----| [===-- Loading

(kg/year) ----|

Row Crop AG 0.0 0.50 1.00 3.00 0.0 0 0
ﬁixed AG 0.0 0.30 0.80 1.40 0.0 0 0
gasture/Grass 0.0 0.10 0.30 0.50 0.0 0 0
gD Urban (1/8 Ac) 0.0 1.00 1.50 2.00 0.0 0 0
SD Urban (1/4 Ac) 73.0 0.30 0.50 0.80 9 .2 9 15
Eiral Res (>1 Ac) 30.0 0.05 0.0 0.25 0.8 1 1
%etlands 563.0 0.10 0.10 0. 10 14.1 23 23
ineSt 725.0 0.05 0.09 018 16.4 15 26
giwling 0.0 0.00 - 0.00 0.00 0.0 0 0
gake Surface 154.0 0.10 0.30 1.00 11.6 6 19
62

POINT SOURCE DATA

Point Sources Water Load Low Most Likely High Loading %
(m*3/year) (kg/year) (kg/year) (kg/year)
streams & intermittent 1048050.0 0.0 51.0 - 0.0 31.6

SEPTIC TANK DATA

Description Low Most Likely High Loading %
Septic Tank Output (kg/capita-year) 0.88 0.88 0.88

# capita-years 133 .0

% Phosphorous Retained by Soil 60.0 770 90.0

Septic Tank Loading (kg/year) 46.11 26.51 11.53 16.4
TOTALS DATA

Description Low Most Likely High Loading %

Total Loading (1lb) 218.8 355.8 388.3 100.0

Total Loading (kg) 99.3 161.4 176.1 100.0

Areal Loading (lb/ac-year) 1.42 2.371 252

Areal Loading (mg/m*2-year) 159.29 258.96 282.60

Total PS Loading (1lb) 0.0 112.4 0.0

Total PS Loading (kg) 0.0 51.0 0.0 '
Total NPS Loading (1b) 103.5 143 .7 225.5

Total NPS Loading (kg) 46.9 65.2 102.3



LEAP - Lake Eutrophication Analysis Procedure

Lake Name: dowling Ecoregion: Northern Lakes and Forests
Watershed Area: 1391 Acres Surface Area: 154 Acres

Mean Depth: 7.2 1t TP Load: 35 kglyr

Lake Outflow: 1 AFlyr Avg TP Inflow: 26 ug/L

Residence Time: 1.0 years

Areal Water Load: 2.21 mlyr P Retention Coef: 0.42

Variable Observed Predicted Std Error Residual T-test

TP (ug/L) 39 15 4 0.42 3.22

Chira (ug/L) 436 3.4 1.7 1.10 4.44
Secchi (m) 1.0 3.8 1.3 -0.56 -3.36

Note: Residual = Log10(Observed/Predicted)
T-test for signifigant difference between observed & predicted

Chirophyll A Interval Frequencies (%)

ppb Observed Case A Case B Case C
10 100% 1% 1% 5%
20 92% 0% 0% 0%
30 71% 0% 0% 0%
60 18% 0% 0% 0%

Case A = within year variation considered
Case B = within year + year-to-year variation
Case C = Case B + Model Error

Carlson's Trophic Status Index
Avg TSI =61 Sl
TP TSI =57
Chir a TSI =68

Secchi TSI =59

100




Appendix 12

Maps Showing Preferred Walleye and
Muskie Spawning Areas
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