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Date: 5/8/2006 
Lake Id: amnicon 
Watershed Id: 0 

Scenario : 14 

~ydro1ogic and Morphometric Data 
r·· · l)utary Drainage Area: 2615.0 acre 
'l tl Unit Runoff: 13.60 in. 
~nual Runoff Volume: 2963.7 acre - ft 
~ake Surface Area <AS > : 426.0 acre 
Lake Volume <V>: 4210.4 acre-ft 
Lake Mean Depth <Z>: 9.9 ft 
~recipitation - Evaporation: 5.2 in. 
Iydraulic Loading: 7146 ; 7 acre-ft/year 
Areal Water Load <qs>: 16.8 ft/year 
Lake Flushing Rate <p > : 1 . 70 1/year 

Water Residence Time: 0.59 year 
)bserved spring overturn total phosphorus (SPO): 18.0 mg/mA3 
Observed growing season mean phosphorus (GSM): 20 . 0 mg/mA3 
% NPS Change: 0% 
5 PS Change : 0% 

NON-POINT SOURCE DATA 

l(cJY\ 

Land Use Acre Low Most Likely High Loading % Low Most Likely High 
(ac) 1---- Loading 

(kg/year) ----1 
Row Crop AG 0.0 0 . 50 
I) 

'lixed AG 0.0 0.30 
J 
Pasture/Grass 0.0 0.10 
1 
m Urban (1/8 Ac) 0.0 1. 00 

J 
MD Urban (1/4 Ac) 287.0 0.30 

.il Res (>1 Ac) 256.0 0 . 05 
26 
Wetlands 800.0 0.10 
l2 
~orest 1118.0 0.05 

81 
dowling 154.0 0.00 
I 

.ake Surface 426.0 0.10 
172 

'OINT SOURCE DATA 
Point Sources Water Load Low 

(m"3/year) (kg/year) 
~ow ling outlet 2959200.0 
treams & intermittent 1972800.0 

SEPTIC TANK DATA 
·escription 
eptic Tank Output (kg/capita-year) 

1f capita-years 
% Phosphorous Retained by Soil 
eptic Tank Loading (kg/year) 

TOTALS DATA 
Description 
otal Loading (lb) 
otal Loading (kg) 

l ·. l Loading (lb/ac-year) 

Low 
527.0 
239.1 

1.24 

0.0 
0.0 

360.2 

Most 

(kg/ha-year) ----1 1----- Loading 

1. 00 3.00 0.0 

0 . 80 1. 40 0.0 

0.30 0.50 0.0 

1.50 2.00 0.0 

0.50 0 . 80 12.9 

0.10 0.25 2.3 

0.10 0.10 7.2 

0.09 0.18 9.1 

0.00 0.00 0.0 

0.30 1. 00 11.5 

Most Likely High Loading 
(kg/year) 

109.5 
73.0 

Low 
0.88 

60.0 
126.79 

(kg/year) 
0.0 
0.0 

Most L;ikely 
0.88 

77 . 0 
72.90 

Likely High Loading 
989.1 962.8 100.0 
448.7 436.7 100.0 

2.32 2.26 

24.4 
16.3 

High 
0.88 

90.0 
31.70 

% 

0 

0 

0 

0 

35 

5 

32 

23 

0 

17 

% 

Loading % 

16.2 

~-al Loading (mg/mA2-year) 138.67 260.25 253.33 
otal PS Loading (lb) 0.0 402.3 0.0 

_otal PS Loading (kg) 0.0 182.5 0.0 
Total NPS Loading (lb) 209.5 312.0 512.9 
~otal NPS Loading (kg) 95.0 141.5 232 . 6 

0 

0 

0 

0 

58 

10 

32 

41 

0 

52 



) 06 5 

Lake Name: Amnicon Ecoregion: laurentian mixed forest province 
:;1 

Watershed Area: 2615 Acres Surface Area: 426 Acres 

Mean Depth: 9.9 ft TP Load: 172 kg/yr 

Lake Outflow: 2 AF/yr Avg TP Inflow: 83 ug/L 

Residence Time: 2.5 years 

Areal Water Load: 1.21 m/yr P Retention Coef: 0.67 

Variable Observed Predicted Std Error Residual T-test 

TP (ug/L) 20 28 9 -0.14 

Chlr a (ug/L) 10.6 8.3 5.0 0.10 

Secchi (m) 1.9 2.2 0.9 -0.06 

Note: Residual= Log10(0bserved/Predicted) 

T-test for signifigant difference between observed & predicted 

Chlrophyll A Interval Frequencies (%) 
ppb Observed Case A Case B 

10 

20 

30 

60 

45% 

6% 

1% 

0% 

27% 

2% 

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 =51 

TPTSI =47 

28% 

3% 

0% 

0% 

Case C 

35% 

11% 

4% 

0% 

Chlr a TSI = 54 -- e~ 

-0.86 

0.36 

-0.30 

Secchi TSI = 50 ·- - . 
- - ~ - -
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Date: 5/8/2006 
Lake Id: amnicon 
Watershed Id: 0 

Scenario: 15 

Hydrologic and Morphometric Data 
r- ~butary Drainage Area: 2615.0 acre 

al Unit Runoff: 13.60 in. 
~nual Runoff Volume: 2963.7 acre-ft 
~ake Surface Area <AS>: 426.0 acre 
Dake Volume <V>: 4210.4 acre-ft 
Lake Mean Depth <Z>: 9.9 ft 
Precipitation- Evaporation: 5.2 in. 
~ydraulic Loading: 7146.7 acre-ft/year 
Areal Water Load <qs>: 16.8 ft/year 
Lake Flushing Rate <p>: 1.70 1/year 

Water Residence Time: 0 . 59 year 

A """'''O" 
41) ) '57 !l 

)bserved spring overturn total phosphorus (SPO): 18.0 mg/mA3 
Observed growing season mean phosphorus (GSM): 20.0 mg/mA3 
% NPS Change: 35% 
lr PS Change: 35% 

NON-POINT SOURCE DATA 
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 
') 

1ixed AG 0.0 0.30 0.80 1.40 0.0 
J 
Pasture/Grass 0.0 0.10 0.30 0.50 0.0 
1 
ID Urban (1/8 Ac) 0.0 1. 00 1. 50 2.00 0.0 

0 
MD Urban (1/4 Ac) 287.0 0.30 0.50 0 . 80 13.9 

al Res (>1 Ac) 256.0 0.05 0.10 0.25 2.5 
35 
Wetlands 800.0 0.10 0.10 0.10 7.8 
,4 
'orest 1118.0 0.05 0.09 0.18 9.8 

110 
dowling 154.0 0.00 0.00 0.00 0.0 

.ake Surface 426.0 0.10 0.30 1. 00 9.2 
172 

•OINT SOURCE DATA 
Point Sources Water Load Low Most Likely High Loading 

(mA3/year) (kg/year) (kg/year) (kg/year) 
'.ow ling outlet 2959200.0 
treams & intermittent 1972800.0 

SEPTIC TANK DATA 
ascription 
eptic Tank Output (kg/capita-year) 

# capita-years 
% Phosphorous Retained by Soil 
eptic Tank Loading (kg/year) 

TOTALS DATA 
nescription 
otal Loading (lb) 
::>tal Loading (kg) 

p 1 Loading (lb/ac-year) 
" L-cl.l Loading (mg/mA2-year) 

::>tal PS Loading (lb) 
_.:>tal PS Loading (kg) 
Total NPS Loading (lb) 
~::>tal NPS Loading (kg) 

Low 
600.3 
272.3 

1.41 
157.96 

0.0 
0.0 

282.8 
128.3 

0.0 
0.0 

360.2 

109.5 
73.0 

Low 
0.88 

60.0 
126.79 

0.0 
0.0 

Most Likely 
0.88 

77.0 
72.90 

Most Likely High Loading 
1239.1 1142.3 100.0 
562.1 518.2 100.0 

2.91 2.68 
326.03 300.56 

543.2 0.0 
246.4 0.0 
421.2 692.4 
191.1 314.1 

26.3 
17.5 

High 
0.88 

90.0 
31.70 

% 

Loading 

0 0 

0 0 

0 0 

0 0 

47 78 

7 14 

44 44 

31 55 

0 0 

17 52 

% 

Loading % 

13.0 



Datre: 5/8/2006 
Lake Id: amnicon 
Watershed Id: 0 

Scenario: 20 

Hydrologic and Morphometric Data 
Tributary Drainage Area: 2615.0 acre 
Total Unit Runoff: 13.60 in. 
~nual Runoff Volume: 2963.7 acre-ft 
Lake Surface Area <AS>: 426.0 acre 
Lake Volume <V>: 4210.4 acre-ft 

lf\1\rq r Of\ J--cJO) 

.s-o/a 11 Lake Mean Depth <Z>: 9.9 ft 
Precipitation - Evaporation: 5.2 in. 
iydraulic Loading: 7146.7 acre-ft/year 
~real Water Load <qs>: 16.8 ft/year 
jake Flushing Rate <p>: 1.70 1/year 

Water Residence Time: 0 .. 59 year . 
)bserved spring overturn total phosphorus (SPO): 18.0 mg/mA3 
)bserved growing season mean phosphorus (GSM): 20.0 mg/mA3 

NPS Change: -50% 
5 PS Change: O% 

iON-POINT SOURCE DATA 
Land Use Acre Low Most Likely High Loading % Low Most Likely High 

(ac) 1---- Loading 
(kg/year) ----1 
~ow Crop AG 0.0 0.50 
) 

1ixed AG 0.0 0.30 
) 

Jasture/Grass 0.0 0.10 
) 

ID Urban (1/8 Ac) 0.0 1. 00 
) 

ID Urban (1/4 Ac) 287.0 0.30 
b6 
~ural Res (>1 Ac) 256.0 0.05 
L3 
Jet lands 800.0 0.10 
L6 
~orest 1118.0 0.05 
b1 
low ling 154.0 0.00 
) 

:.ake Surface 426.0 0.10 
L 72 

,,OINT SOURCE DATA 
Point Sources Water Load Low 

(mA3/year) (kg/year) 
low ling outlet 2959200.0 
;treams & intermittent 1972800.0 

lEPTIC TANK DATA 
>ascription 
leptic Tank Output (kg/capita-year) 
~ capita-years 
i Phosphorous Retained by Soil 
leptic Tank Loading (kg/year) 

~OTALS DATA 
>ascription 
~otal Loading (lb) 
~otal Loading (kg) 
<real Loading (lb/ac-year) 

Low 
422.3 
191.5 

0.99 

0.0 
0.0 

360.2 

Most 

(kg/ha-year) ----1 1----- Loading 

1. 00 3.00 0.0 0 

0.80 1.40 0.0 0 

0.30 0.50 0.0 0 

1.50 2.00 0.0 0 

0.50 0.80 7.7 17 

0.10 0.25 1.4 3 

0.10 0.10 4.3 16 

0.09 0.18 5.4 11 

0.00 0.00 0.0 0 

0.30 1. 00 13.7 17 

Most Likely High Loading % 
(kg/year) 

109.5 
73.0 

Low 
0.88 

60.0 
126.79 

(kg/year)· 
0.0 
0.0 

Most Likely 
0.88 

77.0 
72.90 

Likely High Loading 
833.1 706.4 100.0 
377.9 320.4 100.0 

1. 96 1. 66 

29.0 
19.3 

High 
0.88 

90.0 
31.70 

% 

Loading % 

19.3 

<real Loading (mg/mA2 -year) 111.11 219.20 185.86 
~otal PS Loading (lb) 0.0 402.3 0.0 
~otal PS Loading (kg) 0.0 182.5 0.0 
~otal NPS Loading (lb) 104.7 156.0 256.4 
~otal NPS Loading (kg) 47.5 70.8 116.3 

0 

0 

0 

0 

29 

5 

16 

20 

0 

52 



Dat!e : 5/8/2006 
:Lake Id : amriicon ' 
Watershed Id: 0 

Scenario: 21 

Hydrologic and Morphometric Data 
Tributary Drainage Area: 2615 . 0 acre 
~-.tal Unit Runoff : 13.60 in. · 

~ual 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. 
8ydraulic Loading: 7146.7 acre-ft/year 
~real Water Load <qs > : 16.8 ft/year 
Lake Flushing Rate <p>: 1.70 1/year 
Water Residence Time: 0.59 y ear 

8bserved spring overturn total phosphorus (SPO): 18.0 mg/mA3 
8bserved growing season mean phosphorus (GSM) : 20.0 mg/mA3 

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

NON-POINT SOURCE DATA 

)oo ; 
s-olo Tf 

SPf+l(_ IP 

Land Use Acre Low Most Likely High Loading % Low Most Likely High 
(ac) 1- --- Loading (kg/ha-year) -- ~- 1 1-- --- Loading 

(kg/year) --- -1 
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 0.30 0.50 0;80 9 . 5 
tiC: 

:al Res (>1 Ac) 256.0 0.05 0.10 0.25 1. 7 . 
J..j 
Wetlands 800 . 0 0.10 0.10 0.10 5 . 3 
16 
Forest 1118 . 0 0.05 0 . 09 0.18 6.7 
41 
:iowling 154.0 0.00 0.00 0.00 ,-0 . 0 
0 
Lake Surface 426.0 0.10 0.30 1. 00 17 . 0 
172 

POINT SOURCE DATA 
Point Sources Water Load Low Most Likely High .Loading 

(mA3/year) (kg/year) (kg/year) (kg/year) 
:iowling outlet 2959200.0 
streams & intermittent 1972800.0 

SEPTIC TANK DATA 
l)escription 
3eptic Tank Output (kg/capita-year) 
:t: capita-years 
% Phosphorous Retained by Soil 
>eptic Tank Loading (kg/year) 

.~.'OTALS DATA 
Description 
~otal Loading (lb) 
~otal Loading (kg) 

:il Loading (lb/ac-year) 
.al Loading (mg/mA2 -year) 

.'otal PS Loading (lb) 
:otal PS Loading (kg) 
rotal NPS Loading (lb) 
rotal NPS Loading (kg) 

Low 
142.8 

64.8 
0 . 34 

37.56 
0.0 
0 . 0 

104 . 7 
47.5 

0 . 0 
0.0 

0.0 

Most Likely 
672.4 
305.0 

1.58 
176 . 91 
402.3 
182.5 
156 . 0 

70.8 

109.5 0.0 
73.0 0.0 

Low Most Likely 
0.88 

60.0 
0.00 

High 
636.5 
288.7 
1.49 

167.48 
0.0 
0.0 

256.4 
116.3 

0.88 

77.0 
0.00 

Loading 
100.0 
100.0 

35 . 9 
23.9 

% 

High 
0.88 

90.0 
0.00 

0 

0 

0 

0 

i7 

3 

16 

11 

0 

17 

% 

Loading % 

0.0 

0 

0 

0 

0 

29 

5 

16 

20 

0 

52 



Date: 5/8/2006 
Lake Id: amnicon 
Watershed Id: 0 

Scenario: 13 

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 
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 <qs>: 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/mA3 
Observed growing season mean phosphorus (GSM): 22.0 mg/mA3 
% NPS Change: 0% 
% PS Change: 0% 

NON-POINT SOURCE DATA 
Land Use Acre Low Most Likely High Loading % Low Most Likely High 

(ac) 1---- Loading 
(kg/year) ----1 
Row Crop AG 0.0 0 . 50 
0 
Mixed AG 0.0 0.30 
0 
Pasture/Grass 0.0 0.10 
0 
HD Urban (1/8 Ac) 0.0 1. 00 
0 
MD Urban (1/4 Ac) 287.0 0.30 
93 
Rural Res (>1 Ac) 256.0 0.05 
26 
Wetlands 800.0 0.10 
32 
Forest 1118.0 0.05 
81 
dowling 154.0 0.00 
0 
Lake Surface 426.0 0.10 
172 

POINT SOURCE DATA 
Point Sources Water Load Low 

(mA3/year) (kg/year) 
dowling outlet 2959200.0 
streams & intermittent 1972800.0 

SEPTIC TANK DATA 
Description 
Septic Tank Output (kg/capita-year) 
# capita-years 
% Phosphorous Retained by Soil 
Septic Tank Loading (kg/year) 

TOTALS DATA 
Description 
Total Loading (lb) 
Total Loading (kg) 
Areal Loading (lb/ac-year) 

Low 
527.0 
239.1 
1. 24 

0.0 
0.0 

360.2 

Most 

(kg/ha-year) ----1 1----- Loading 

1. 00 3.00 0.0 0 

0.80 1. 40 0.0 0 

0.30 0.50 0.0 0 

1. 50 2.00 0.0 0 

0.50 0.80 12.9 35 

0.10 0.25 2.3 5 

0.10 0.10 7.2 32 

0.09 0.18 9.1 23 

0.00 0.00 0.0 0 

0.30 1. 00 11.5 17 

Most Likely High Loading % 
(kg/year) 

109.5 
73.0 

Low 
0.88 

60.0 
126.79 

(kg/year) 
0.0 
0.0 

Most Likely 
0.88 

77.0 
72.90 

Likely High Loading 
989 . 1 962.8 100.0 
448.7 436.7 100.0 

2.32 2.26 

24.4 
16.3 

High 
0.88 

90.0 
31.70 

% 

Loading % 

16.2 

Areal Loading (mg/mA2 -year) 138.67 260.25 253.33 
Total PS Loading (lb) 0.0 402.3 0.0 
Total PS Loading (kg) 0.0 182.5 0.0 
Total NPS Loading (lb) 209.5 312.0 512.9 
Total NPS Loading (kg) 95 . 0 141.5 232.6 

0 

0 

0 

0 

58 

10 

32 

41 

0 

52 



---- --------------------------------------------------------------

t.EAP··.;. Lake Eutrophication Analysis -Proced_l.ire 

Lake Name: Amnicon Ecoregion: Northern Lakes and Forests 

Watershed Area: 2615 Acres Surface Area: 426 Acres 

Mean Depth: 9.9 ft TP Load: 75 kg/yr 

Lake Outflow: 3 AF/yr Avg TP Inflow: 28 ug/L 

Residence Time: 2.0 years 

Areal Water Load: 1.54 m/yr P Retention Coef: 0.52 

Variable Observed Predicted Std Error Residual T-test 

TP (ug/L) 22 14 4 0.21 1.50 

Chlr a (ug/L} 7.6 3.0 1.6 0.41 1.57 

Secchi (m) 2.0 4.1 1.5 -0.30 -1.75 

Note: Residual = Log1 O(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 -= =-= - _- .::_ __ - - - - _ _.::.___ -_:_ _ _:_:c·~--- -" :_c:.-_·:c._==.:~- _-_c.:.=-~ -- -=--=- --- -

-- __j _ __j _ ___j~__J~ - ___) 

TP TSI = 49 ' ~ .' 
' __ ____J ~--__j 

Chlr a TSI = 51 

Secchi TSI = 50 

0 10 20 30 40 50 60 70 80 90 100 
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Date: 5/8/2006 
Lake Id: dowling 
Watershed Id: 0 

Scenario: 12 

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 <qs>: 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/mA3 
Observe~ growing season mean phosphorus (GSM): 39 . 4 mg/mA3 
% NPS Change: 0% 
% PS Change: 0% 

NON-POINT SOURCE DATA 

D () w L'"J 

d--o o ) D 01~q 

Land Use Acre Low Most Likely High Loading % Low Most Likely High 
(ac) Loading 

(kg/year) 
Row Crop AG 0.0 0.50 
0 
Mixed AG 0.0 0.30 
0 
Pasture/Grass 0.0 0.10 
0 
HD Urban (1/8 Ac) 0.0 1. 00 
0 
MD Urban (1/4 Ac) 73.0 0.30 
24 
Rural Res (>1 Ac) 30.0 0 . 05 
3 
Wetlands 563.0 0.10 
23 
Forest 725.0 0.05 
53 
dowling 0.0 0.00 
0 
Lake Surface 154.0 0.10 
62 

POINT SOURCE DATA 
Point Sources Water Load 

(mA3/year) 
Low 

(kg/year) 
streams & intermittent 1048050.0 

SEPTIC TANK DATA 
Description 
Septic Tank Output (kg/capita-year) 
# capita-years 
% Phosphorous Retained by Soil 
Septic Tank Loading (kg/year) 

TOTALS DATA 
Description 
Total Loading (lb) 
Total Loading (kg) 
Areal Loading ( lb/ ac-year) 

Low 
218 .B 

99.3 
1.42 

0.0 

131.0 

Most 

(kg/ha-year) 

1. 00 3.00 0.0 

0.80 1.40 0.0 

0.30 0.50 0.0 

1. 50 2.00 0.0 

0.50 0.80 9.5 

0.10 0.25 0.8 

0.10 0.10 14.7 

0.09 0.18 17.0 

0.00 0.00 0.0 

0.30 1. 00 12.0 

Most Likely 
(kg/year) 

High 
(kg/year) 

Loading % 

45.0 

Low 
0.88 

60.0 
46.11 

0.0 · 

Most Likely 
0.88 

77.0 
26.51 

Likely High Loading 
342.6 388.3 100.0 
155.4 176.1 100.0 

2.22 2.52 

29.0 

High 
0.88 

90.0 
11.53 

% 

Areal Loading (mg/mA2-year) 159 .29 249.33 282.60 
Total PS Loading (lb) 0.0 99.2 0 . 0 
Total PS Loading (kg) 0.0 45.0 0.0 
Total NPS Loading (lb) 103 . 5 143.7 225.5 
Total NPS Loading (kg) 46.9 65.2 102.3 

Loading 

0 0 

0 0 

0 0 

0 0 

9 15 

1 1 

23 23 

15 26 

0 0 

6 19 

Loading % 

17.1 



LEAP ~ Eake ~Eutrophication;~Analysis Rrocedure 

Lake Name: dowling Ecoregion: laurentian mixed forest province 

Watershed Area: 1391 Acres Surface -Area: 154 Acres 

Mean Depth: 7.2 ft TP Load: 83 kg/yr 

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 

TP (ug/L) 39 33 10 0.08 

Chlr a (ug/L) 22.2 10.7 6.0 0.32 

Secchi (m) 1.1 1.9 0.7 -0.25 

Note: Residual= Log10(0bserved!Predicted} 

T-test for signifigant difference between observed & predicted 

Chlrophyll A Interval Frequencies (%) 
ppb Observed Case A Case 8 

10 92% 46% 

20 49% 6% 

30 19% 1% 

60 1% 0% 

Case A= within year variation considered 

Case 8 = within year + year-to-year variation 

Case C = Case 8 + Model Error 

Carlson's Trophic Status Index 
Avg TSI =59 

TPTSI =57 

Chlr a TSI = 61 

46% 

8% 

1% 

0% 

CaseC 

47% 

17% . 

7% 

1% 

Secchi TSI = 59 -_ - -~ - -

0 10 20 30 40 50 60 70 

T-test 

0.56 

1.18 

-1.43 

80 90 100 



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

Scenario: 16 

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 <qs>: 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/mA3 
Observed growing season mean phosphorus (GSM): 39.4 mg/mA3 
% NPS Change: 31% 
% PS Change: 41% 

NON-POINT SOURCE DATA 

Da~t~ d005 

A 1~ )~ SID 1~-

Land Use Acre Low Most Likely High Loading % Low Most Likely High 
(ac) 1---- Loading 

(kg/year) ----1 
Row Crop AG 0.0 0.50 
0 
Mixed AG 0.0 0.30 
0 
Pasture/Grass 0.0 0.10 
0 
HD Urban (1/8 Ac) 0.0 1. 00 
0 
MD Urban (1/4 Ac) 73.0 0.30 
31 
Rural Res (>1 Ac) 30.0 0.05 
4 
Wetlands 563.0 0.10 
30 
Forest 725.0 0.05 
69 
dowling 0.0 0.00 
0 
Lake Surface 154.0 0.10 
62 

POINT SOURCE DATA 
Point Sources Water Load 

(mA3/year) 
Low 

(kg/year) 
streams & intermittent 1048050.0 

SEPTIC TANK DATA 
Description 
Septic Tank Output (kg/capita-year) 
# capita-years 
% Phosphorous Retained by Soil 
Septic Tank Loading (kg/year) 

TOTALS DATA 
Description 
Total Loading (lb) 
Total Loading (kg) 
Areal Loading (lb/ac-year) 

Low 
250.9 
113.8 

1. 63 

0.0 

131.0 

Most 

(kg/ha-year) ----1 1----- Loading 

1. 00 3.00 0.0 0 

0.80 1. 40 0.0 0 

0.30 0.50 0.0 0 

1. 50 2.00 0.0 0 

0.50 0.80 10.0 12 

0.10 0.25 0.8 1 

0.10 0.10 15.4 30 

0.09 0.18 17.8 19 

0.00 0.00 0.0 0 

0.30 1. 00 9.6 6 

Most Likely 
(kg/year) 

High 
(kg/year) 

Loading % 

45.0 

Low 
0.88 

60.0 
46.11 

0.0 

Most Likely 
0.88 

77.0 
26.51 

Likely High Loading 
427.8 458.2 100.0 
194.0 207.8 100.0 
2.78 2.98 

32.7 

High 
0.88 

90.0 
11 . 53 

% 

Loading % 

13.7 

Areal Loading (mg/mA2 -year) 182.63 311.36 333.47 
Total PS Loading (lb) 0.0 139 . 9 0.0 
Total PS Loading (kg) 0.0 63.5 0.0 
Total NPS Loading (lb) 135.5 188.2 295.4 
Total NPS Loading (kg) 61.5 85.4 134.0 

0 

0 

0 

0 

19 

2 

30 

35 

0 

19 



Watershed Id: 0 
Hydrologic and Morphometric Data 
Tributary Drainage Area: 1391 . 0 acre 
Total Unit Runoff: 13.60 in . 
~nual Runoff Volume: 1576.5 acre-ft 
r~ke Surface Area <AS>: 154 . 0 acre 

.e Volume <V>: 1113.0 acre-ft 
Lake Mean Depth <Z>: 7.2 ft 
?recipitation - Evaporation: 5.2 in. 
J:ydraulic Loading: 2492.9 acre-ft/year 
Areal Water Load <qs>: 16.~ ft/year 
~ake Flushing Rate <p>: 2.24 1/year 
Water Residence Time: 0.45 year 

0bserved spring overturn total phosphorus (SPO): 34.0 mg/mA3 
Observed growing season mean phosphorus (GSM): 39.4 mg/mA3 
~ NPS Change: -25% 
I> PS Change: O% 

NON-POINT SOURCE DATA 

'bo~L,~ ) .o o) 

L€s) cf-S/ 0 ~. 

Land Use Acre Low Most Likely High Loading % Low Most Likely High 
(ac) 1---- Loading 

(kg/year) ----1 
Row Crop AG 0 . 0 0.50 

) 

tixed AG 0.0 0.30 
0 
Pasture/Grass 0.0 0.10 
) 

ID Urban (1/8 Ac) 0.0 1. 00 
0 
~m Urban (1/4 Ac) 73.0 0.30 
.8 
.~ural Res (>1 Ac) 30.0 0.05 
2 
-T '-lands 563.0 0.10 

.r<'orest 725.0 0.05 
40 

~ow ling 0.0 0.00 

Lake Surface 154.0 0.10 
62 

·OINT SOURCE DATA 
Point Sources Water Load 

(mA3/year) 
Low 

(kg/year) 
treams & intermittent 1048050.0 

SEPTIC TANK DATA 
...,ascription 
eptic Tank Output (kg/capita-year) 

rr capita-years 
% Phosphorous Retained by Soil 
-eptic Tank Loading (kg/year) 

·.~.·OTALS DATA 
Description 

Jtal Loading (lb) 
Jtal Loading (kg) 

Areal Loading (lb/ac-year) 

Low 
193.0 

87.5 
1. 25 

0.0 

131.0 

Most 

(kg/ha-year) ----1 1----- Loading 

1. 00 3.00 0.0 0 

0.80 1.40 0.0 0 

0.30 0.50 0.0 0 

1.50 2.00 0 . 0 0 

0.50 0 . 80 8.0 7 

0.10 0.25 0.7 0 

0.10 0.10 12.3 17 

0.09 0.18 14.2 11 

0.00 0.00 0.0 0 

0.30 1.00 13.4 6 

Most Likely 
(kg/year) 

High 
(kg/year) 

Loading % 

45.0 

Low 
0.88 

60 . 0 
46.11 

0.0 

Most Likely 
0.88 

77.0 
26.51 

Likely High Loading 
306.6 331.9 100.0 
139.1 150 . 6 100.0 
1. 99 2.16 

32.4 

High 
0.88 

90.0 
11.53 

% 

Loading % 

19.1 

Areal Loading (mg/mA2 -year) 140.46 223.19 241.57 
Jtal PS Loading (lb) 0.0 99-2 0.0 
)tal PS Loading (kg) 0.0 45.0 0.0 

T 1 NPS Loading (lb) 77.6 107.8 169.1 
'J\ . .... 1 NPS Loading (kg) 35.2 48 . 9 76.7 

0 

0 

0 

0 

11 

1 

17 

20 

0 

19 

., 



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

Scenario : 18 

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 <qs>: 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/mA3 
Observed growing season mean phosphorus (GSM): 39.4 mg/mA3 
% NPS Change: -25% 
% PS Change: 0% 

NON-POINT SOURCE DATA 
Land Use Acre Low Most Likely High Loading % Low Most Likely High 

(ac) 1--- - Loading 
(kg/year) __ .;._I 

Row Crop AG 0.0 0.50 
0 
Mixed AG 0.0 0 . 30 
0 
Pasture/Grass 0.0 0.10 
0 
HD Urban (1/8 Ac) 0.0 1. 00 
0 
MD Urban (1/4 Ac) 73.0 0.30 
18 
Rural Res (>1 Ac) 30 . 0 0.05 
2 
Wetlands 563.0 0.10 
17 
Forest 725.0 0.05 
40 
dowling 0.0 0.00 
0 
Lake Surface 154.0 0.10 
62 

POINT SOURCE DATA 
Point Sources Water Load 

(mA3/year) 
Low 

(kg/year) 
3treams & intermittent 1048050.0 

SEPTIC TANK DATA 
Description 
3eptic Tank Output (kg/capita-year) 
~ capita-years 
~ Phosphorous Retained by Soil 
3eptic Tank Loading (kg/year) 

rOTALS DATA 
)ascription 
rotal Loading (lb) 
rotal Loading (kg) 
\real Loading (lb/ac-year) 

Low 
91.3 
41.4 
0.59 

0.0 

0.0 

Most 

(kg/ha-year) ----1 1----- Loading 

1. 00 3.00 0.0 

0.80 1.40 0.0 

0.30 0.50 0 . 0 

1.50 2.00 0.0 

0.50 0.80 9.8 

0.10 0.25 0 . 8 

0.10 0.10 15.2 

0.09 0.18 17.6 

o.oo 0.00 0.0 

0.30 1. 00 16.6 

Most Likely 
(kg/year) 

High 
(kg/year) 

Loading % 

Likely 
248.2 
112.6 

1. 61 

45.0 0.0 

Low Most Likely 
0.88 

60.0 
0.00 

High 
306.5 
139 0 0 
1. 99 

0.88 

77 . 0 
0.00 

Loading 
100.0 
100.0 

40.0 

% 

High 
0.88 

90.0 
0.00 

0 

0 

0 

0 

7 

0 

17 

11 

0 

6 

Loading % 

0.0 

\real Loading (mg/mA2 -year) 66.47 180.64 223.08 
rotal PS Loading (l)J) 0.0 99 . 2 0.0 
rotal PS Loading (kg) 0.0 45.0 0.0 
~otal NPS Loading (lb) 77.6 107.8 169.1 
rotal NPS Loading (kg) 35 0 2. 48.9 76 . 7 

0 

0 

0 

0 

11 

1 

17 

20 

0 

19 



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

.Scenario: 19 

Hydrologic and Morphometric Data 
ributary Drainage Area: 1391 . 0 acre 
otal Unit Runoff: 13.60 in . 

I ~al Runoff Volume: 1576.5 acre-ft 
L- ~Surface Area cAs>: 154 . 0 acre 

ake Volume <V>: 1113.0 acre-ft 
ake Mean Depth <Z>: 7 . 2 ft 

Precipitation - Evaporation: 5.2 in. 
yd.raulic Loading: 2492.9 acre-ft/year 
real Water Load cqs>: 16.2 ft/year 

Lake Flushing Rate <p>: 2.24 1/year 
Water Residence Time: 0.45 year 

bow\,~ d- u o:s 
L ~ S) .~0?0 1? 

bserved spring overturn total phosphorus (SPO): 34 . 0 mg/mA3 
_bserved growing season mean phosphorus (GSM): 39 .4 mg/mA3 
% NPS Change: -50% 
" PS Change: -41% 

~~oN-POINT SOURCE DATA 
Land Use Acre Low Most Likely High Loading % Low Most Likely High 

(ac) Loading 
ltg/year) 

Row Crop AG 0.0 0.50 
0 

ixed AG 0.0 0.30 

Pasture/Grass 0.0 0.10 
0 

) Urban (1/8 Ac) 0.0 1. 00 

MD Urban (1/4 Ac) 73.0 0.30 
1? 

l Res (>1 Ac) 30.0 0.05 

Wetlands 563.0 0.10 . ~ .. 
>rest 725.0 0 . 05 

""" dowling 0.0 0.00 

tke Surface 154.0 0.10 
b.d 

j 1INT SOURCE DATA 
Point Sources Water Load 

(mA3/year) 
Low 

(kg/year) 
streams & intermittent 1048050.0 

f 'PTIC TANK DATA 
Description 
s~ptic Tank Output (kg/capita-year) 
~ capita-years 
L Phosphorous Retained by Soil 
3eptic Tank Loading (kg/year) 

[ rALS DATA 
).,scription 
rotal Loading (lb) 
[ tal Loading (kg) 
\ =al Loading (lb/ac-year) 

Low 
65.5 
29.7 
0.43 

0.0 

0.0 

Most 

(kg/ha - year) 

1. 00 3.00 0.0 

0.80 1.40 0.0 

0.30 0.50 0.0 

1.50 2.00 0.0 

0.50 0 . 80 9.5 

0.10 0.25 0.8 

0.10 0.10 14.6 

0.09 0 . 18 17.0 

0.00 0 . 00 0.0 

0.30 1. 00 24.0 

Most Likely 
(kg/year) 

High 
(kg/year) 

Loading % 

Likely 
171.6 
77.8 
1.11 

45 . 0 0.0 

Low Most Likely 
0.88 

60.0 
0.00 

High 
250 . 1 
113.5 

1. 62 

0.88 

77.0 
0.00 

Loading 
100.0 
100.0 

34.1 

% 

High 
0.88 

90.0 
0.00 

\.t · 
, Loading (mg/mA2-year) 47.65 124.89 182.05 

:o PS Loading (lb) 0.0 58.5 0.0 
' :al PS Loading (kg) 0.0 26.6 0.0 
' :al NPS Loading (lb) 51.7 71.8 112 . 7 
?otal NPS Loading (kg) 23.5 32.6 51.1 

Loading 

0 0 

0 0 

0 0 

0 0 

4 7 

0 1 

11 11 

7 13 

0 0 

6 19 

Loading % 

0.0 

,} 

I 

1:'. 

,., 

·. ~ J 

''":. • 

. .-~( 
~)~~ 

i ('r 



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

Scenario: 11 

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 <qs>: 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/mA3 
Observed growing season mean phosphorus (GSM): 39.4 mg/mA3 
% NPS Change: 0% 
% PS Change: 0% 

NON-POINT SOURCE DATA 

\':) o v-MY'::J 

)-oo~ tJ-~ 

Land Use Acre Low Most Likely High Loading % Low Most Likely High 
(ac) 1---- Loading 

(kg/year) ----1 
Row Crop AG 0.0 0.50 
0 
Mixed AG 0.0 0.30 
0 
Pasture/Grass 0.0 0.10 
0 
HD Urban (1/8 Ac) 0.0 1. 00 
0 
MD Urban (1/4 Ac) 73.0 0.30 
24 
Rural Res (>1 Ac) 30.0 0.05 
3 
Wetlands 563.0 0.10 
23 
Forest 725.0 0.05 
53 
dowling 0.0 0.00 
0 
Lake Surface 154.0 0.10 
62 

POINT SOURCE DATA 
Point Sources Water Load 

(mA3/year) 
Low 

(kg/year) 
streams & intermittent 1048050.0 

SEPTIC TANK DATA 
Description 
Septic Tank Output (kg/capita-year) 
# capita-years 
% Phosphorous Retained by Soil 
Septic Tank Loading (kg/year) 

TOTALS DATA 
Description 
Total Loading (lb) 
Total Loading (kg) 
Areal Loading (lb/ac-year) 

Low 
218.8 

99.3 
1.42 

0.0 

131.0 

Most 

(kg/ha-year) ~---1 1--""-- Loading 

1. 00 3.00 0.0 0 

0.80 1. 40 0.0 0 

0.30 0.50 0.0 0 

1. 50 2.00 0.0 0 

0.50 0.80 9.2 9 

0.10 0.25 0.8 1 

0.10 0.10 14.1 23 

0.09 0.18 16.4 15 

0.00 0.00 0.0 0 

0.30 1. 00 11.6 6 

Most Likely 
(kg/year) 

High 
(kg/year) 

Loading % 

51.0 

Low 
0_. 88 

60.0 
46.11 

0.0 

Most Likely 
0.88 

77.0 
26.51 

Likely High Loading 
355.8 388.3 100.0 
161.4 176.1 100.0 
2.31 2.52 

31.6 

High 
0.88 

90.0 
11.53 

% 

Loading % 

16.4 

Areal Loading (mg/mA2 -year) 159.29 258.96 282.60 
Total PS Loading (lb) 0.0 112.4 0.0 
Total PS Loading (kg) 0.0 51.0 0.0 
Total NPS Loading (lb) 103.5 143.7 225.5 
Total NPS Loading (kg) 46.9 65.2 102.3 

0 

0 

0 

0 

15 

1 

23 

26 

0 

19 

r 
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Lake Name: dowling Ecoregion: Northern Lakes and Forests 

Watershed Area: 1391 Acres Surface Area: 154Acres 

Mean Depth: 7.2 ft TP Load: 35 kg/yr 

Lake Outflow: 1 AF/yr Avg TP Inflow: 26 ug/L 

Residence Time: 1.0 years 

Areal Water Load: 2.21 m/yr P Retention Coef: 0.42 

Variable Observed Predicted Std Error Residual 

TP (ug/L) 39 15 4 0.42 

Chlr a (ug/L) 43.6 3.4 1.7 1.10 

Secchi (m) 1.0 3.8 1.3 -0.56 

Note: Residual = Log1 O(Observed/Predicted) 

T-test for signifigant difference between observed & predicted 

Chlrophyll A Interval Frequencies (%) 
ppb Observed Case A Case B CaseC 

10 100% 1% 

20 92% 0% 

30 71% 0% 

60 18% 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 

TP TSI =57 

1% 

0% 

0% 

0% 

5% 

0% 

0% 

0% 

= • ~ __ _l __ ::____j __ ___j 

T-test 

3.22 

4.44 

-3.36 

Chlr a TSI = 68 - = · - _. ~ ___ _j _ _ -=-.J ~ 

Secchi TSI = 59 - .. = • . 
~ 
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Appendix 12 

Maps Showing Preferred Wall eye and 
Muskie ·Spawning Areas 
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