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PELICAN LAKE AGNPS ANALYSIS

An analysis of the Pelican Lake watershed was performed utilizing a computer model. The model
selected was the Agricultural Nonpoint Source Poliution Model (AGNPS) (version 3.65.5). This model
was developed by the Agricuttural Research Service to analyze the water quality of runoff events from
watersheds. The model predicts runoff volume and peak rate, eroded and delivered sediment, nitrogen,
phosphorous, and chemical oxygen demand (COD) concentrations in the runoff and sediment for a
single storm event for all points in the watershed. Proceeding from the headwaters to the outlet, the
pollutants are routed in a step-wise fashion so the flow at any point may be examined. This model was
developed to estimate subwatershed or tributary loadings to a water body. The AGNPS model is
intended to be used as a tool to objectively compare different watersheds throughout the state. This
model is intended for watersheds up to 76,000 acres (1900 cells @ 40 acres/ cell).

The size of the Pelican Lake watershed and area modeled was approximately 17,000 acres. The
watershed was divided into subwatersheds based on flow and drainage patterns. This resulted in the
watershed being divided into 12 subwatersheds along with direct overland flow from cells adjacent to
Pelican Lake. Nonpoint Source (NPS) loadings, feedlot contributions and hydrology were computed
for each subwatershed in order to determine the loadings into Pelican Lake. The amount of NPS
loadings deposited in Pelican Lake and transported out of the lake were not calculated.

AGNPS GOALS

The primary objectives of running AGNPS on the Pelican Lake watershed was to:
1.) Evaluate and quantify the loadings from each subwatershed and their net loading to the lake.
2.) Define critical cells within each subwatershed (high sediment, nitrogen, phosphorous).
3.) Quantify the nutrient loadings from each feedlot and priority rank each feedlot.

The following is a brief overview of each objective.

OBJECTIVE 1 - AGNPS SUBWATERSHED LOADINGS TO PELICAN LAKE

SUBWATERSHED CROSS REFERENCE (SEE FIGURES ON PAGES 38, 39)

SUBWATERSHED DRAINAGE AREA OQUTLET CELL # MONITORING SITE

1 680 170
2 680 150
3 720 151
4 1720 95
5 720 78
6 440 268 _
7 2760 300 SITE 1
8 920 248
9 520 225
10 1800 201 SITE 2
11 960 162 SITE 3
12 1240 143
OUTLET 17000 103
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TRIBUTARY LOADING - PER ACRE

SITE DRAINAGE | SEDIMENT | SEDIMENT -{TOT.NITRO.|TOT.NITRO.| TOT.PHOS. | TOT.PHOS.
AREA TON/AC/YR |TON/AC/YR |TON/AC/YR |TON/AC/YR | TON/AC/YR | TON/AC/YR
(ACRES) | (ANN.+1YR) |(25YR.EVT) | (ANN.+1YR) | (25YR.EVT)| (ANN.+1YR)|(25YR.EVT)

1 680 .17 .46 .0038 .0030 .00100 .00099
2 680 .21 .51 .0128 .0062 .00279 .00166
3 720 .02 .08 .0078 .0044 .00174 .00110
4 1720 .26 .63 .0077 .0045 .00180 .00132
5 720 .02 .12 .0048 .0028 .00100 .00071
6 440 .32 .80 .0028 .0026 .00084 .00095
7 2760 .17 .47 .0052 .0038 .00136 .00121
8 920 .11 .66 .0051 .0041 .00118 .00128
9 520 .17 .82 .0034 .0052 .00097 .00173
10 1800 .54 1.25 .0095 .0068 .00262 .00231
11 960 .45 .98 .0065 .0050 .00171 .00151
12 1240 .19 .43 .0046 .0029 .00112 .00085

PCRIIIIIIINNNNNA_——_———— S
MEAN .22 .60 .0062 | .0043 .00151 .00130
MEDIAN .18 .57 .0052 .0043 .00127 .00125
SSTD .16 .33 .0029 .0014 .00065 .00045
MEAN + 1SSTD(0) .38 .93 .0091 .0057 .00216 .00175

*EXP.CRITICAL RANGE| .10 = .18| .40 = .89|.002> .003|.002= .003|.0005=.0008|.0008=.0012

* - Values for smaller watersheds will be higher than larger watersheds because of the
inverse relationship of loadings to distance from a nonpoint source to the lake.

TRIBUTARY LOADING - PER SUBWATERSHED

SITE DRAINAGE SEDIMENT SEDIMENT |[TOT.NITRO. |TOT.NITRO. |TOT.PHOS. |TOT.PHOS.
AREA TON/YR TON/YR TON/YR TON/YR TON/YR TON/YR
(ACRES) (ANN.+1YR) | (25YR.EVT) | (ANN.+1YR) | (25YR.EVT) | (ANN.+1YR) | (25YR.EVT)
1l 680 111 312 2.6 2.0 .7 <7
2 680 142 349 8.7 4.2 1.9 1.1
3 720 20 55 5.6 3.2 1.3 .8
4 1720 460 1080 13.2 7.7 3.1 2.3
5 720 19 88 3.5 2.0 .7 .5
6 440 141 353 1.2 1.1 .4 .4
7 2760 486 1296 14.3 10.5 3.8 3.4
8 920 99 612 4.7 3.8 1.1 1.2
9 520 87 427 1.8 2.7 .5 .9
10 1800 981 2250 17.1 12.2 4.7 4.2
11 960 433 944 6.2 4.8 1.6 1.4
12 1240 241 536 5.7 3.6 1.4 1.1
DIRECT 1080 —— —— — -— —— ———
PELICAN
LAKE 2760 —— —— —— —— —-— ——
TOTAL 17
LOADINGS 13160 3220 8302 84.6 57.8 21.2 18.0

AGNPS data indicates that subwatersheds 10 & 11 have the largest per acre impact on sediment
loadings to Pelican Lake (>+1 o (sample standard deviation)). Subwatershed 10 also has elevated
nitrogen and phosphorous loadings (> + 1 ¢). Subwatershed 2 also appears to have elevated nitrogen
and phosphorous loadings. However, this can probably be attributed to the high percentage of row
crops and level of fertilization (no feedlots present). Comparing AGNPS loading data to other
watersheds (expected critical range), the NPS loadings appear to be high. This can be attributed to the
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fact that as the size of the subwatersheds decrease, the distance from the NPS source to the lake
decrease, thereby resulting in higher mean values. Overall, the sediment erosion rates in watersheds
10 and 11 appear to be above normal while the nitrogen and phaosphorous loadings in sub watersheds
10 and 2 appear to be above normal. Based upon this analysis, It is recommended that conservation
practices be concentrated in subwatersheds 10, 11 and 2.

OBJECTIVE 2 - IDENTIFICATION OF CRITICAL CELLS (25 YEAR EVEN B

SUB DRAINAGE |NUM. CELLS | % |NUM. CELLS | §& [NUM. CELLS | % | NUM. OF

WATERSHED| AREA WITH WITH WITH FEEDLOTS
(ACRES) |EROSION > TOTAL NIT. TOTAL PHOS. IN SUB

3.0 TON/AC. >25.0 ppm >5.0 ppm WATERSHED
1 680 1 6 0 0 0 0 0
2 680 5 29 0 ) () ) 0
3 720 3 17 3 17 3 17 1
4 1720 0 0 0 () 0 0 3
5 720 ) ) 1 6 2 11 1
6 440 3 27 0 0 0 ) )
7 2760 2 3 0 ) ) 0 4
8 920 0 0 ) ) ) 0 1
9 520 1 8 2 15 2 15 1
10 1800 4 9 1 2 2 4 4
11 960 0 ) 3 13 3 13 3
12 1240 2 6 ) 0 ] 0 1

Number of critical cells within 6 cells (8000 feet or 1.5 miles) of lake

Erosion - 16 out of 21 (76%)
Nitrogen - 7 out of 10 (70%)
Phosphorous - 9out of 12 (75%) ,
Feedlots - 13 out of 20 (65%)

Priority feedlots Priority phosphorous cells

Priority erosion cells Priority nitrogen cells

14 3.87 ton/ac # 332 (#1 ranked) 76 40 2725 ppm 40 7.78 ppm
65 5.29 ‘ # 87 (#2 ranked) 55 87 46.17 : 41 557 .
66 358 * # 40 (#3 ranked) 54 108 30.58 ’ 87 10.92 *
86 3.58 " # 391 (#4 ranked) 54 130 25.39 * 108 7.15 *
87 346 ‘ # 387 (#5 ranked) 52 259 26.86 * 130 5.89 *
130 6.35 - 279 2895 * 257 5.73 -
131 357 " 286 31.34 * 259 5.55 *
150 3.25 * Rank Adjusted For 287 52.19 - 279 6.35 "
169 5.02 : Distance from 309 34.22 * 286 647 °
188 3.34 " Streams & Lake 335 105.75 * 287 9.81 *
250 4.34 " #332 (#1 ranked) 61 309 753 *
256 434 " # 92 (#2 ranked) 42 335 2281 *
261 325 ° #387 (#3 ranked) 42
280. 334 " #322 (#4 ranked) 38
206 353 " #385 (#5 ranked) 36
297 4.84 "
208 4.02 *
336 3.10 *
351 325 y
371 445 "
403 4.96 °
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CRITICAL CELLS IN SUB WATERSHEDS 2,10 AND 11

SUB WATERSHED 2 (150)

Cell Sediment Nitrogen Phosphorous
(tons/ acre) (ppm) (ppm)
15 21.22 4.98
16 21.22 4.98
17 — 21.22 4.98
3t — 21.22 4.98
46 —_— 18.36
86 — 18.74
SUB WATERSHED 10 (201
Cell Sediment Nitrogen Phosphorous
(tons/ acre) (ppm) (ppm)
201 2.84
203 21.22 4.98
226 21.22 498
230 2.84 —_—
256 434 — —
257 24.65 5.73
280 3.34 — S
284 2.84 — —_—
311 18.93
313 2.13 21.22 498
315 2.84 — —
332 19.67 —
335 105.75 22.81
336 3.10 — —
350 2.20 — —
351 3.25 e :
366 2.84 —_—
367 21.22 498
368 2.50 —
369 2.13 21.22 498
381 21.22 498
SUB WATERSHED 11 (162
Cell Sediment Nitrogen Phosphorous
(tons/ acre) (ppm) - (ppm)
182 2.19 —
208 2.84 e S
259 2.84 — S
260 2.84 — R
316 2.13 ———— e

An analysis of the Pelican Lake watershed indicates that there are approximately 21 cells which have
greater-than 3.0 tons/ acre of sediment yield. This is approximately 6 % of the cells found within the
watershed. The model also estimated that there are 10 cells which have nitrogen yieids of > 25 ppm
and 12 cells which have phosphorous yields > 5.0 ppm. This is approximately 2.5 % of the celis within
the watershed. The location and yields for each of these cells are listed on pages 69-71. These cells
should be given high priority when installing any future Best Management Practices (BMP’s). The
model also indicated that sub-watersheds 10, 11 and 2 have the largest sediment/ nutrient per acre
loadings. Therefore BMP's should be concentrated in these three subwatersheds. The cells listed on
this page and detailed on pages 76-87 should be targeted for the implementation of appropriate BMP's.
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OBJECTIVE 3 - FEEDLOT RANKINGS (25 YEAR EVENT)

A total of 20 feedlots were identified in the Pelican Lake watershed. Below is a listing of the AGNPS
analysis of the feedlots:

FEEDLOT |SUBWATERSHED AGNPS RANKING |VARIANCE| VARIANCE PRIORITY RANK BASED
(CELL, #) LOCATION RATING PRIORITY FROM FROM ON AGNPS RANK AND
(25 YR.EVT) MEAN 1 STD.DEV. |DISTANCE FACTORS ¢
OF 33.7 (0=19.1)
FROM MEAN|C.FACT. |C.RATE |C.RANK
9 4 i5 i7 - 18.7 - 0.98 .80 12 16
22 4 31 11 - 2.7 - 0.14 .90 | 28 10
40 S 54 3 + 20.3 | + 1.06 .54 | 29 9
87 3 55 2 + 21.3 + 1.11 .54 30 8
92 4 42 7 + 8.3 + 0.43 1.00 42 2
205 11 0 20 - 33.1 -1.76 .72 0 20
208 11 14 18 - 19.7 - 1.03 .54 8 19
238 12 13 19 - 20.7 - 1.08 .80 10 18
240 DIRECT 22 13 - 11.7 - 0.61 1.00 22 12
257 10 18 16 - 15.7 - 0.82 .80 14 14
283 10 39 9 + 5.3 + 0.28 .80 31 7
287 11 21 14 - 12.7 - 0.66 .64 13 15
309 9 39 10 + 5.3 | +0.28 .90 | 35 6
322 7 42 8 + 8.3 + 0.43 .90 38 4
332 10 76 1 + 42.3 | + 2.21 .80 61 1
335 10 22 12 - 11.7 - 0.61 .80 18 13
385 7 45 6 +11.3 | + 0.59 .80 36 5
387 7 52 s + 18.3 + 0.96 .80 42 3
391 8 54 4 + 20.3 + 1.01 .48 26 11
417 7 20 15 - 13.7 - 0.72 .56 11 17
¢ - PRIORITY RANK = AGNPS 25 YEAR FEEDLOT RATING X DISTANCE TO STREAM X DISTANCE TO LAKE
DISTANCE S FACTORS DISTANCE TO LAKE FACTORS
Adjacent to stream = 1.0 Adjacent to lake = 1.0
Wwithin 1 cell (1300 feet) = .8 Within 4 cells (5200 feet) = .9
Wwithin 2 cells (2600 feet) = .6 Wwithin 8 cells (10400 feet) = .8
Within 3 cells (3900 feet) = .4 Within 16 cells (15600 feet) = .7
Within 4 cells (5200 feet) = .2 Within 20 cells (20800 feet) = .6
Mean value = 25.3
Median value = 27.0
STDS = 14.8
Mean + 1STDS = 40.1

5 C:\AGNPS\PELICAN.RPT , 11/04/94



FEEDLOT SELECTION CRITERIA AND STATISTICS (NOT WEIGHTED FOR DISTANCE FACTORS)

1.) Animal feediot ranking . 25 year event
2.) Range of feedlot rankings 0-76
3.) Mean 33.7
4.) Sample standard deviation (o) 19.1
5.) Feedlots with rating > +1 o are: Cell 40, 87, 332, 387, 391

Cell # 40 000

Nitrogen concentration (ppm) 11.097
Phosphorus concentration (ppm) 3.994
COD concentration (ppm) 170.814
Nitrogen mass (1lbs) 312.718
Phosphorus mass (1lbs) 112.552
COD mass (1lbs) 4813.609
Animal feedlot rating number 54 (+1.060)

Cell # 87 000

Nitrogen concentration (ppm) 10.107

Phosphorus concentration (ppm) 2.450

COD concentration (ppm) 91.668

Nitrogen mass (lbs) 795.940 ,
Phosphorus mass (1lbs) 192.939

COD mass (1lbs) 7219.232

Animal feedlot rating number 55 (+1.110)

Cell # 332 000

Nitrogen concentration (ppm) 10.106
Phosphorus concentration (ppm) 2.216
COD concentration (ppm) 92.273
Nitrogen mass (1lbs) 2554.387
Phosphorus mass (1lbs) 560.050
COD mass (lbs) 23322.640
Animal feedlot rating number 76 (+2.210)

Cell # 387 000

Nitrogen concentration (ppm) 6.801
Phosphorus concentration (ppm) 2.153
COD concentration (ppm) 82.053
Nitrogen mass (lbs) 365.116
Phosphorus mass (1lbs) 115.578
COD mass (1lbs) 4404.751
Animal feedlot rating number 52 (+0.960)
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Cell # 391 000

Nitrogen concentration (ppm) 11.858
Phosphorus concentration (ppm) 3.967
COD concentration (ppm) 170.733
Nitrogen mass (lbs) 333.121
Phosphorus mass (1lbs) 111.451
COD mass (1lbs) . 4796.490
Animal feedlot rating number 54 (+1.060)

Feedlots located in cells 40, 87, 332, 387 and 391 appear to be contributing excessive nutrients to the
watershed (> 1a), while all other feedlots in the watershed appear to have very little impact on nutrient
loading. However, feedlots located in cells 92, 322 and 385 should also be considered due to their
proximity to major streams and the lake. If nutrient contributions from these 8 feedlots were eliminated,
the model estimated that the nitrogen and phosphorous loadings to Pelican Lake would respectively
be reduced by 17% (9.9 tons/ year, 25 year event) and 5% (.9 tons/ year, 25 year event). Another
possibly source of nutrient loading is from septic systems and from livestock depositing fecal material
directly into the lake or adjacent streams. Overall, the nutrients being deposited from the watershed
into Pelican Lake appear to be abnormally high.

CONCLUSIONS

Based upon a comparison of other watersheds in Eastern South Dakota, the sediment and nutrient
loadings to Pelican Lake appear to be high. This can be partially explained by the fact that the
transport distances from a pollutant source to the lake are fairly short. However, when a subwatershed
analysis is performed, above normal (> + 10) sediment loadings were found in subwatersheds 10 (14%
watershed area, 30% sediment) and 11 (7% watershed area, 13% sediment), and high nutrient loadings
were found in subwatersheds 2 (5% watershed area, 10% nitrogen, 9% phosphorous, 0 feedlots) and
10 (14% watershed area, 20% nitrogen, 22% phosphorous, 4 feedlots). The implementation of
appropriate Best Management Practices targeted to critical watershed cells, critical cells found within
subwatersheds 10, 11 and 2 and critical feedlots should produce the most cost effective treatment plan
in reducing sediment and nutrient loadings to Pelican Lake.

If you have any questions concerning this study , please contact the Department of Environment and
Natural Resources at 605-773-4216.

7 C:\AGNPS\PELICAN.RPT . 11/04/94



OVERVIEW OF AGNPS DATA INPUTS

OVERVIEW

Agricultural Nonpoint Source Pollution Model (AGNPS) is a computer simulation model developed to
analyze the water quality of runoff from watersheds. The model predicts runoff volume and peak rate,
eroded and delivered sediment, nitrogen, phosphorous, and chemical oxygen demand concentrations
in the runoff and the sediment for a single storm event for all points in the watershed. Proceeding from
the headwaters to the outlet, the pollutants are routed in a step-wise fashion so the flow at any point
may be examined. AGNPS is intended to be used as a tool to objectively evaluate the water quality
of the runoff from agricultural watersheds and to present a means of objectively comparing different
watersheds throughout the state.The model is intended for watersheds up to about 76,000 acres
(1900 cells @ 40 acres/cell).

The model works on a cell basis. These cells are uniform square areas which divide up the watershed
(figure 1). This division makes it possible to analyze any area, down to 1.0 acres, in the watershed.
The basic components of the model are hydrology, erosion, sediment transport, nitrogen (N),
phosphorous (P), and chemical oxygen demand (COD) transport. In the hydrology portion of the
model, calculations are made for runoff volume and peak concentration flow. Total upland erosion, total
channel erosion, and a breakdown of these two sources into five particle size classes (clay, silt, small
aggregates, large aggregates, and sand) for each of the cells are calculated in the erosion portion.
Sediment transport is also calculated for each of the cells in the five particle classes as well as the total.
The poliutant transport portion is subdivided into one part handling soluble poliutants and another part
handling sediment attached pollutants (figure 2).

PRELIMINARY EXAMINATION

A preliminary investigation of the watershed is necessary before the input file can be established. The
steps to this preliminary examination are:

1) Detailed topographic map of the watershed (USGS map 1:24,000) (figure 3).

2) Establish the drainage boundaries (figure 4).

3) Divide watershed up into cells (40 acre, 1320 X 1320). Only those cells with greater than 50% of
their area within the watershed boundary should be included (figure 5).

4) Number the cells consecutively from one to the number of cells (begin at NW corner of watershed
and precede west to east then north to south (figure 5).

5) Establish the watershed drainage pattern from the cells (figure 5).

DATA FILE

Once the preliminary examination is completed, the input data file can be established. The data file
is composed of the following 21 inputs per cell (table 1):

Data input for watershed (attachment 1)
1) a) Area of each cell (acres)
b) Total number of cells in watershed
c) Precipitation for a ___ year, 24 hour rainfall
d) Energy intensity value for storm event previously selected
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Data input for each cell

1) " Cell number (figure 6)

2) Recelving cell number (figure 6)

3) SCS number: runoff curve number (tables 2-4), (use antecedent moisture condition II)

4) Land slope (topographic maps) (figure 7), average slope if irregular, water or marsh = 0

5) Slope shape factor (figure 8), water or marsh = 1 (uniform)

6) Field slope length (figure 9), water or marsh = 0, for S.D. assume slope length area 1

7) Channel slope (average), topo maps, # no definable channel, channel slope = 1/2 land
slope, water or marsh = 0

8) Channel sideslope, the average sideslope (%), assume 10% if unknown, water or marsh=0

g) Manning roughness coefficient for the channel (table 5), If no channel exists within the
cell, select a roughness coefficient appropriate for the predominant surface condition within
the celi

10) Soil erodibility factor (attachment 2),water or marsh = 0

11) Cropping factor (table 6), assume conditions at storm or worst case condition (fallow or
seedbed periods), water or marsh = .00, urban or residential = .01

12) Practice factor (table 7), worst case = 1.0, water or marsh = 0 ,urban or residential = 1.0

13) Surface condition constant (table 8), a value based on land use at the time of the
storm to make adjustments for the time it takes overland runoff to channelize.

14) Aspect (figure 10), a single digit indicating the principal direction of drainage from the cell
(if no drainage = 0)

15) Soll texture, major soil texture and number to indicate each are:

Texture Input
Parameter

Water 0

Sand 1

Silt 2

Clay 3

Peat 4

16) Fertilization level, indication of the level of fertilization on the field.

Assume Fertilization (Ib./acre)

Level N P Input
No fertilization o 0 0
Low Fertilization 50 20 1
Average Fertilization 100 40 2
High Fertilization 200 80 3

avg. manure - low fertilization

high manure - avg.fertilization

water or marsh = 0

urban or residential = O (for normal practices)

17) Availability factor, (table 9) the percent of fertilizer left in the top half inch of soil at the
time of the storm. Worst case 100%, water or marsh = 0, urban or residential = 100%.



18) Point source indicator: indicator of feedlot within the cell (0 = no feedlot, 1 = feediot)

(attachment 3). .
19) Gully source level: tons of gully erosion occurring in the cell or input from a sub-watershed

(attachment 4). : '
20) Chemical oxygen demand (COD) demand, (table 10) a value of COD for the land use in

the cell.
21) Impoundment factor: number of impoundments in the cell (max. 13) (attachment 5)
a) Area of drainage into the impoundment
b) Outlet pipe (inches)
22) Channel indicator: number which designates the type of channel found in the cell
(Table 11)

DATA OUTPUT AT THE OUTLET OF EACH CELL

Hydrology
Runoff volume

Peak runoff rate
Fraction of runoff generated within the cell

Sediment Output
Sediment yield

Sediment concentration

Sediment particle size distribution

Upland erosion

Amount of deposition

Sediment generated within the cell

Enrichment ratios by particle size

Delivery ratios by particle size ,

Chemical Output
Nitrogen
Sediment associated mass
Concentration of soluble material
Mass of soluble material

Phosphorus
Sediment associated mass
Concentration of soluble material
Mass of soluble material

Chemical Oxygen Demand
Concentration
Mass

PARAMETER SENSITIVITY ANALYSIS
The most sensitive parameters affecting sediment and chemical yields are:
Land slope (LS)
Soil erodibility (K)
Cover-management factor (C)
Curve number (CN)
Practice factor (P)
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'RAINFALL SPECS FOR THE PELICAN LAKE WATERSHED STUDY

EVENT RAINFALL ENERGY INTENSITY
Monthly 8 3.0

1 year 2.1 24.3

5 year 3.3 64.9

25 year 44 121.2

50 year 5.0 160.1

1



PELICAN LAKE WATERSHED (ANNUAL LOADINGS)

Watershed Summary

Watershed Studied

The area of the watershed is

The area of each cell is

Type of event modeled

The characteristic storm precipitation is
The storm energy-intensity value is

values at the wWatershed Outlet (Cell 103)

Cell number

Runoff volume

Peak runoff rate

Total Nitrogen in sediment

Total soluble Nitrogen in runoff

Soluble Nitrogen concentration in runoff

Total Phosphorus in sediment

Total soluble Phosphorus in runoff

Soluble Phosphorus concentration in runoff
Total soluble Chemical Oxygen Demand in runoff
Soluble Chemical Oxygen Demand concentration in runoff

341.27

LAKE PELICAN WATERSHED
17000.00 acres

40.00 acres

Annual Loadings (4 )

0.80 inches
3.00

103
0.18

000
inches
cfs
lbs/acre
lbs/acre
ppnm
lbs/acre
lbs/acre
ppm
lbs/acre

ppn

0.01
0.53
13.05
0.00
0.11
2.72
1.86
45.85

Sediment Analysis at the Outlet (Cell 103, Annual Loadings)

Area Weighted » Area
Erosion Delivery Enrichment Mean Weighted :

Particle Upland Channel Ratio Ratio Conc. Yield Yield

type (t/a) (t/a) (%) (ppm) (t/a) (tons)
CLAY 0.01 0.00 2 1 12.55 0.00 4.33
SILT 0.00 0.00 3 2 .1.90 0.00 0.66
SAGG 0.01 0.00 1 o 2.36 0.00 0.81
LAGG 0.00 0.00 3 2 7.96 0.00 2.75
SAND 0.00 0.00 3 2 2.49 0.00 - 0.86
TOTAL 0.03 0.00 2 1 27.27 0.00 9.41

4 - Annual loadings are estimated by assuming that there are 12 small

rainfall events of .8" (E.I. = 3.0) in a normal year.

Rainfall events

of less than .8" were modeled and found to produce insignificant

amounts of sediment and nutrient loadings.
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Hydrology of Each subwatershed (Annual Loadings)

-HYDR~- Drainage Overland Upstream Peak Flow Downstream Peak Flow
Cell Area Runoff Runoff Upstrean Runoff Downstream
Num Div (acres) (in.) (in.) (cfs) (in.) (cfs)
78 000 720.00 0.02 0.15 56.70 0.14 54.04
95 000 1720.00 0.00 0.07 46.90 0.06 44.53
103 000 17000.00 0.09 0.18 344.57 0.18 341.27
143 000 1240.00 0.00 0.07 34.33 0.07 32.93
150 000 680.00 0.09 0.10 34.05 0.10 33.82
i51 o000 720.00 0.09 0.08 20.76 0.09 21.01
162 000 960.00 0.00 0.06 25.89 0.05 24.87
170 000 680.00 0.00 0.04 13.71 0.03 12.69
201 000 1800.00 0.02 0.06 40.60 0.06 39.82
225 000 520.00 0.02 0.02 7.98 0.02 7.75
248 000 920.00 0.09 0.04 10.99 0.04 11.54
268 000 440.00 0.00 0.03 5.74 0.03 5.23
300 000 2760.00 0.00 0.04 41.31 0.04 40.50
Sediment Analysis of Each Subwatershed (Annual Loadings)
-SED- Cell Generated
Cell Particle Erosion Above Within Yield Deposition
Num Div Type (t/a) (tons) (tons) (tons) (%)
78 000 CLAY 0.00 0.59 0.00 0.57 2
SILT 0.00 0.24 0.00 0.13 46
SAGG 0.00 0.33 0.00 0.00 99
LAGG 0.00 0.32 0.00 0.01 96
SAND 0.00 0.10 0.00 0.00 96
TOTL 0.00 1.58 0.00 0.72 54
95 000 CLAY 0.00 18.67 0.00 18.42 1
SILT 0.00 0.62 0.00 0.54 13
SAGG 0.00 0.84 0.03 0.48 45
LAGG 0.00 1.14 0.02 1.79 =35
SAND 0.00 0.37 0.00 0.55 =32
TOTL 0.00 21.63 0.06 21.78 4]
103 000 CLAY 0.00 5.59 0.00 4.33 23
SILT 0.00 0.65 0.00 0.66 -2
SAGG 0.00 0.80 0.00 0.81 -2
LAGG 0.00 2.69 0.00 2.75 -2
SAND 0.00 0.84 0.00 0.86 -2
TOTL 0.00 10.57 0.00 9.41 11
143 000 CLAY 0.00 8.47 0.00 8.35 1
SILT 0.00 0.56 0.00 0.52 8
SAGG 0.00 1.09 0.03 0.55 50
LAGG 0.00 2.04 0.02 1.76 14
SAND 0.00 0.64 0.00 0.55 14
TOTL 0.00 12.80 0.05 11.74 9
150 000 CLAY 0.00 3.63 0.16 3.73 2
SILT 0.01 0.17 0.26 0.38 10
SAGG 0.04 0.22 1.61 1.01 45
LAGG 0.02 0.07 1.00 1.33 =20
SAND 0.00 0.02 0.19 0.42 -49
TOTL 0.08 4.10 3.22 6.88 6
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151

162

170

201

225

248

268

300

000

000

000

000

000

000

000

000

CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG

SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.07
0.00
0.00
0.00
0.00
0.07
0.05
0.00
0.00
0.00
0.00
0.05
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.01
0.00
0.00
0.00
0.00
0.01

1.46
0.84
2.02
0.72
0.22
5.26
18.67
0.34
0.44
2.01
0.64
22.09
5.08
0.30
0.64
0.13
0.04
6.18
42.31
0.80
1.15
3.44
1.08
48.78
0.02
0.02
0.02
0.08
0.02
0.16
15.78
0.02
0.00
0.01
0.00
15.81
7.80
0.24
0.60
0.22
0.07
8.93
20.41
0.44
0.55
3.11
0.99
25.50
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0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.02
0.00
0.05
0.06
0.00
0.00
0.00
0.00
0.06
2.81
0.00
0.00
0.00
0.00
2.81
2.16
0.00
0.00
0.00
0.00
2.16
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.22
0.00
0.00
0.00
0.00
0.22

0.40
0.05
0.06
0.21
0.07
0.80
18.46
0.33
0.39
1.24
0.39
20.81
4.82
0.05
0.01
0.04
0.01
4.93
44.54
0.59
0.21

. 0.35

0.11
45.80
2.10
0.01
0.01
0.03
0.01
2.14
0.05
0.06
0.11
0.37
0.12
0.70
6.12
0.00
0.00
0.01
0.00
6.13
20.39
0.35
0.17
0.31
0.10
21.32

72
94

71
70
85

17
39
39

82
98
73
71
21

26
82
90
90
11

67
67
67
67

100
-61
-98
-98
-98
96
22
929
100
97
96
31

22
69
20
90
17



Condensed 80il Loss (Annual Loadings)

----- RUNOFF —-===e —ececc<ececwe-= SEDIMENT -==———=<==—====<
Drainage Generated Peak Cell - Generated
Cell Area Vol. Above Rate Erosion Above Within Yield Depo
Num Div (acres) (in.) (%) (cfs) (t/a) (tons) (tons) (tons) (%)
78 000 720.00 0.02 99.0 54.04 0.00 1.58 0.00 0.72 54
95 000 1720.00 0.00 99.9 44 .53 0.00 21.63 0.06 21.78 0
103 000 17000.00 - 0.09 99.9 341.27 0.00 10.57 0.00 9.41 11
143 000 1240.00 0.00 99.8 32.93 0.00 12.80 0.05 11.74 9
150 000 680.00 0.09 ©94.9 33.82 0.08 4.10 3.22 6.88 6
151 000 720.00 0.09 94.1 21.01 0.00 5.26 0.00 0.80 85
162 000 960.00 0.00 99.8 24.87 0.00 22.09 0.05 20.81 6
170 000 680.00 0.00 100.0 12.69 0.00 6.18 0.06 4.93 21
201 000 1800.00 0.02 99.3 39.82 0.07 48.78 2.81 45.80 il
225 000 520.00 0.02 94.3 7.75 0.05 0.16 2.16 2.14 8
248 000 920.00 0.09 91.1 11.54 0.00 15.81 0.00 0.70 96
268 000 440.00 0.00 98.5 5.23 0.00 8.93 0.00 6.13 31
300 000 2760.00 0.00 100.0 40.50 0.01 25.50 0.22 21.32 17
Nutrient Analysis (Annual Loadings)
NITROGEN
w=== Sediment ==== =Z0 ' 0—-—=-= Water Soluble —==---
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (1lbs/a) (lbs/a) ‘  (lbs/a) (lbs/a) (ppm)
78 000 720.00 0.02 0.01 0.15 0.56 17.33
95 000 1720.00 0.02 0.10 0.01 0.81 55.45
103 000 17000.00 0.00 0.01 0.15 0.53 13.05
143 000 1240.00 0.02 0.08 0.07 0.46 30.12
150 000 680.00 0.42 0.08 1.21 1.52 65.14
151 000 720.00 0.00 0.02 0.15 0.90 46.82
162 000 960.00 0.02 0.15 0.01 0.58 47.56
170 000 680.00 0.03 0.09 0.00 0.33 42.83
201 000 1800.00 0.57 0.25 0.22 0.86 62.40
225 000 520.00 0.46 0.06 0.22 0.23 40.95
248 000 920.00 0.00 0.01 0.15 0.54 54.41
268 000 440.00 0.00 0.12 0.15 0.18 31.30
300 000 2760.00 0.07 0.10 0.00 0.49 52.42
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Nutrient Analysis (Annual Loadings)

PHOSPHORTUS

e~=- Sediment -==- =  —==-- Water Soluble =------
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (lbs/a) (1bs/a) (1bs/a) (1bs/a) {ppm)
78 000 720.00 0.01 0.01 0.00 0.11 3.45
95 000 1720.00 0.01 0.05 0.00 0.16 11.05
103 000 17000.00 0.00 0.00 0.00 0.11 2.72
143 000 1240.00 0.01 0.04 0.00 0.09 5.84
150 000 680.00 0.21 0.04 0.24 0.30 12.96
151 000 720.00 0.00 0.01 0.21 0.19 9.98
162 000 960.00 0.01 0.07 0.00 0.12 9.42
170 o000 680.00 0.01 0.05 0.00 0.06 8.42
201 000 1800.00 0.28 0.13 0.04 0.17 12.47
225 000 520.00 0.23 0.03 0.04 0.05 9.66
248 000 920.00 0.00 0.01 ' 0.00 0.11 10.79
268 000 440.00 0.00 0.06 0.00 0.03 5.20
300 000 2760.00 0.04 0.05 0.00 0.10 10.71
Nutrient Analysis (Annual Loadings)
Chemical Oxygen Demand
=== Sediment ===- = —e==- Water Soluble ==—=--
Drainage Within Cell Within Cell

Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (1bs/a) (1bs/a) (lbs/a) (lbs/a) (ppm)
78 000 720.00 0.00 3.74 115.26
95 000 1720.00 0.00 2.35 161.64
103 000 17000.00 0.00 1.86 45.85
143 000 1240.00 5.00 2.00 129.96
150 000 680.00 3.00 4.05 173.20
151 000 720.00 0.00 3.25 168.07
162 000 960.00 0.00 1.95 159.27
170 000 680.00 — 0.00 0.83 108.59
201 000 1800.00 1.00 4.20 304.45
225 000 520.00 1.00 1.66 299.18
248 000 920.00 0.00 1.58 158.08
268 000 440.00 0.00 0.60 103.88
300 000 2760.00 0.00 1.29 137.82
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PELICAN LAKE WATERSHED SUMMARY (1 YEAR EVENT)

Watershed Summary

Watershed Studied ~ LAKE PELICAN WATERSHED

The area of the watershed is
The area of each cell is

Type of event modeled 1 year,
2.10 inches

The characteristic storm prec1p1tat10n is
The storm energy-intensity value is

values at the Watershed Outlet (Cell 103)

Cell number

Runoff volume

Peak runoff rate

Total Nitrogen in sediment _ .
Total soluble Nitrogen in runoff

Soluble Nitrogen concentration in runoff

Total Phosphorus in sediment

Total soluble Phosphorus in runoff

Soluble Phosphorus concentration in runoff

Total soluble Chemical Oxygen Demand in runoff
Soluble Chemical Oxygen Demand concentration in runoff

Feedlot Analysis (1 Year Event)

Cell # 9 000

Nitrogen concentration (ppm) 3.713
Phosphorus concentration (ppm) 0.652
CcoD concentration (ppm) 36.930
Nitrogen mass (lbs) 15.431
Phosphorus mass (lbs) 2.708
COD mass (1lbs) 153.467
Animal feedlot rating number 0

Cell # 22 000

Nitrogen concentration (ppm) 4.950
Phosphorus concentration (ppm) 1.374
CcoD concentration (ppm) 53.979
Nitrogen mass (1lbs) 77.488
Phosphorus mass (1lbs) 21.513
coD mass (1lbs) 845.061
Animal feedlot rating number 24

Cell # 40 000

Nltrogen concentration (ppm) 22.137
Phosphorus concentration (ppm) ©.184
CcoD concentration (ppm) 421.401
Nitrogen mass (lbs) 188.784
Phosphorus mass (1lbs) 78.060
coD mass (1lbs) 3553.628
Animal feedlot rating number 49
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24.30

103
0.90

1631.45

0.14
2.71
13.27
0.07
0.60
2.93
18.04
88.37

17000.00 acres
40.00 acres
24

hour

000
inches
cfs
lbs/acre
lbs/acre
ppnm '
lbs/acre
lbs/acre
ppm
lbs/acre
ppm



Feedlot Analysis (1 Year Event)

Cell # 87 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (lbs)

Phosphorus mass (lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 92 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 205 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1lbs)

COD mass (lbs)

Animal feedlot rating number

Cell # 208 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1lbs)

COD mass (1lbs)

Animal feedlot rating number -

Cell # 238 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1bs)

COD mass (lbs)

Animal feedlot rating number

Cell # 240 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1lbs)

COD mass (1lbs)

. Animal feedlot rating number

10.418
2.748
106.972
256.178
67.569
2630.487
39

11.341
3.444
144.802
93.003
28.243
1187.464
30

5.061
0.867
26.333
15.554
2.665
80.930
0

1.397
0.513
13.388
16.313
5.986
156.346
1

3.261
0.647
39.335
11.202
2.222
135.122
0

7.677
1.536
68.379
17.835
3.569
158.849
5
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Feedlot Analysis (1 Year Event)

Cell # 257 000

Nitrogen concentration (ppm) 2.698
Phosphorus concentration (ppm) 0.597
COD concentration (ppm) 32.198
Nitrogen mass (1lbs) 33.374
Phosphorus mass (lbs) 7.380
COD mass (1bs) 398.300
Animal feedlot rating number 11

Cell # 283 000

Nitrogen concentration (ppm) 4.281
Phosphorus concentration (ppm) 1.438
COD concentration (ppm) 131.445
Nitrogen mass (1lbs) 30.067
Phosphorus mass (1lbs) 10.102
COD mass (1lbs) 923.149
Animal feedlot rating number 29

Cell # 287 000

Nitrogen concentration (ppm) 11.233
Phosphorus concentration (ppm) 1.978
COD concentration (ppm) 61.963
Nitrogen mass (1lbs) 226.214
Phosphorus mass (1lbs) 39.837
COD mass (1lbs) 1247.823
Animal feedlot rating number 4

Cell # 309 000

Nitrogen concentration (ppm) 9.201
Phosphorus concentration (ppm) 2.122
COD concentration (ppm) 62.599
Nitrogen mass (lbs) 545.516
Phosphorus mass (1lbs) 125.834
COD mass (1lbs) 3711.607
Animal feedlot rating number 35

Cell # 322 000

Nitrogen concentration (ppm) 12.405
Phosphorus concentration (ppm) 5.019
COD concentration (ppm) 230.145
Nitrogen mass (1lbs) 42.434
Phosphorus mass (1lbs) 17.168
COD mass (1lbs) 787.285
Animal feedlot rating number 27

Cell # 332 000

Nitrogen concentration (ppm) 13.794
Phosphorus concentration (ppm) 2.969
COD concentration (ppm) 177.264
Nitrogen mass (lbs) 872.921
Phosphorus mass (lbs) 187.894
coD mass (1lbs) 11218.060
Animal feedlot rating number 67
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Feedlot Analysis (1 Year Event)

Cell # 335 000

Nitrogen concentration (ppm) 2.516
Phosphorus concentration (ppm) 0.652
COD concentration (ppm) 45.757
Nitrogen mass (1lbs) 15.730
Phosphorus mass (lbs) 4.075
COD mass (1lbs) 286.060
Animal feedlot rating number 11

Cell # 385 000

Nitrogen concentration (ppm) 17.851
Phosphorus concentration (ppm) 6.269
COD concentration (ppm) 275.635
Nitrogen mass (lbs) 56.364
Phosphorus mass (lbs) 19.793
COD mass (1lbs) 870.307
Animal feedlot rating number 27

Cell # 387 000

Nitrogen concentration (ppm) 8.304
Phosphorus concentration (ppm) 3.065
COD concentration (ppm) 127.954
Nitrogen mass (lbs) 141.495
Phosphorus mass (lbs) 52.235
COD mass (lbs) 2180.298
Animal feedlot rating number 42

Cell # 391 000

Nitrogen concentration (ppm) 12.350
Phosphorus concentration (ppm) 4.419
COD concentration (ppm) 194.393
Nitrogen mass (1lbs) 90.503
Phosphorus mass (lbs) 32.380
COD mass (lbs) 1424.558
Animal feedlot rating number 34

Cell # 417 000

Nitrogen concentration (ppm) 4.383
Phosphorus concentration (ppm) 0.761
COD concentration (ppm) 50.063
Nitrogen mass (1lbs) 17.319
Phosphorus mass (lbs) ' 3.009
COD mass (1lbs) 197.837
Animal feedlot rating number 4
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Sediment Analysis at the Outlet (Cell 103, 1 Year Bvent)

Area Weighted Area
Erosion Delivery Enrichment Mean Weighted
Particle Upland Channel Ratio Ratio Conc. Yield Yield
type (t/a) (t/a) . (%) (ppm) (t/a) (tons)
CLAY 0.09 0.00 17 2 154.58 0.02 268.24
SILT 0.01 0.00 1 0 0.88 0.00 1.52
SAGG 0.07 0.00 o 0 1.09 0.00 1.89
LAGG 0.04 0.00 1 0 3.68 0.00 6.39
SAND 0.01 0.00 1 0 1.15 0.00 2.00
TOTAL 0.22 0.00 8 1 161.38 0.02 280.04
Hydrology of Bach Subwatershed (1 Year Bvent)
~HYDR- Drainage Overland Upstream Peak Flow Downstream Peak Flow
Cell Area Runoff Runoff Upstream Runoff Downstream
Num Div (acres) (in.) (in.) (cfs) (in.) (cfs)
78 000 720.00 0.58 1.01 326.41 0.99 318.51
95 000 1720.00 0.00 0.73 441.71 0.71 419.52
103 000 17000.00 0.87 0.90 1645.40 0.90 1631.45
143 000 1240.00 0.00 0.72 297.88 0.70 285.72
150 000 680.00 0.87 0.84 230.67 0.84 231.61
151 000 720.00 0.87 0.83 168.71 0.83 170.89
162 000 960.00 0.00 0.66 252.85 0.64 243.05
170 000 680.00 0.00 0.59 180.61 0.56 167.73
201 000 1800.00 0.54 0.66 370.75 0.66 367.99
225 000 520.00 0.54 0.50 123.51 0.51 123.39
248 000 920.00 0.87 0.60 127.72 0.61 130.81
268 000 440.00 0.01 0.57 90.73 0.52 82.09
300 000 2760.00 0.25 0.61 514.61 0.61 507.68
Sediment Analysis of Each Subwatershed (1 Year Event)
-SED- Cell Generated
Cell Particle Erosion Above Within Yield Deposition
Num Div Type (t/a) (tons) (tons) (tons) (%)
78 000 CLAY 0.00 4.81 0.00 4.77 1
SILT 0.00 4.45 0.00 3.63 18
SAGG 0.00 6.13 0.00 2.16 65
LAGG 0.00 1.11 0.00 0.04 97
SAND 0.00 0.32 0.00 0.01 96
TOTL 0.00 16.82 0.00 10.61 37
95 000 CLAY 0.00 169.98 0.02 169.43 (o]
SILT 0.00 10.21 0.04 9.48 7
SAGG 0.01 17.23 0.23 11.95 32
LAGG 0.00 4.55 0.15 6.09 -23
SAND 0.00 1.82 0.03 1.67 10
TOTL 0.01 203.81 0.47 198.63 3
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268 000 CLAY 0.00 69.89 0.00 66.92 4
SILT 0.00 2.62 0.00 0.77 71
SAGG 0.00 10.56 0.00 0.01 100
LAGG 0.00 1.38 0.00 0.04 97
SAND 0.00 0.37 0.00 0.01 97
TOTL 0.00 84.82 0.00 67.76 20
300 000 CLAY 0.04 206.54 1.77 207.82 0o
SILT 0.00 13.05 0.00 12.28 6
SAGG 0.00 11.16 0.00 8.38 25
LAGG 0.00 11.29 0.00 1.32 88
SAND 0.00 3.73 0.00 0.41 89
TOTL 0.04 245.78 1.77 230.21 7
Condensed Soil Loss (1 Year Event)
----- RUNOFF - SEDIMENT -
Drainage Generated- Peak Cell Generated
Cell Area Vol. Above Rate Erosion Above Within Yield Depo
Num Div (acres) (in.) (%) (cfs) (t/a) {tons) (tons) (tons) (%)
78 000 720.00 0.58 96.7 318.51 0.00 16.82 0.00 10.61 37
95 000 1720.00 0.00 100.0 419.52 0.01 203.81 0.47 198.63 3
103 000 17000.00 0.87 99.8 1631.45 0.00 311.02 0.00 - 280.04 10
143 000 1240.00 0.00 100.0 285.72 0.01 107.04 0.41 99.85 7
150 000 680.00 0.87 93.9 231.61 0.65 44.70 26.10 61.02 14
151 000 720.00 0.87 94.2 170.89 0.00 62.72 0.00 10.29 84
162 000 960.00 0.00 100.0 243.05 0.01 189.65 0.41 183.71 3
170 000 680.00 0.00 100.0 167.73 0.01 66.31 0.47 52.28 22
201 000 1800.00 0.54 98.2 367.99 0.57 429.83 22.79 431.08 S
225 000 $20.00 0.54 91.8 123.39 0.44 44.78 17.53 61.10 2
248 000 920.00 0.87 93.8 130.81 0.00 156.68 0.00 90.32 42
268 000 440.00 0.01 99.9 82.09 0.00 84.82 0.00 67.76 20
300 000 2760.00 0.25 99.4 507.68 0.04 245.78 1.77 230.21 7
Nutrient Analysis (1 Year Event)
NITROGEN
--== Sediment ==== =z ====- Water Soluble —-=——--
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (lbs/a) (lbs/a) (lbs/a) (lbs/a) (ppn)
78 000 720.00 0.10 0.12 0.38 2.77 12.38
95 000 1720.00 0.09 0.56 0.12 3.93 24.38
103 000 17000.00 0.00 0.14 0.38 2.71 13.27
143 000 1240.00 0.08 0.42 0.29 2.42 15.34
150 000 680.00 2.25 0.46 5.58 6.10 32.08
151 000 720.00 0.00 0.12 0.38 4.58 24.22
162 000 960.00 0.08 0.84 0.12 3.60 24.95
170 000 680.00 0.14 0.61 0.05 1.94 15.28
201 000 1800.00 3.03 1.51 2.60 4.26 28_850
225 00C 520.00 2.45 0.86 2.60 2.51 21.96
248 000 920.00 0.00 0.57 0.38 3.12 22.52
268 000 . 440.00 0.00 0.81 0.38 1.11 9.44
300 000 2760.00 0.39 0.65 0.05 2.83 20.50
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Nutrient Analysis (1 Year Event)
PHOBPHORUSS

~=~= Sediment ==~~~ = z  —===- water Soluble ===---
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (lbs/a) (lbs/a) (lbs/a) (lbs/a) (ppm)
78 000 720.00 0.05 0.06 0.01 0.60 2.68
95 000 1720.00 0.05 0.28 0.01 0.81 5.05
103 000 17000.00 0.00 0.07 0.00 0.60 2.93
143 000 1240.00 0.04 0.21 0.02 0.48 3.06
150 000 680.00 1.12 0.23 1.15 1.27 6.68
151 000 720.00 0.00 0.06 1.02 1.01 5.33
162 000 960.00 0.04 0.42 0.01 0.73 5.03
170 000 680.00 0.07 0.30 0.00 0.39 3.05
201 000 1800.00 1.51 0.76 0.52 0.88 5.90
225 000 520.00 1.23 0.43 0.52 0.56 4.88
248 000 920.00 0.00 0.28 - 0.00 0.64 4.65
268 000 440.00 0.00 0.41 0.01 0.20 1.73
300 000 2760.00 0.20 0.33 0.00 0.60 4.31
Nutrient Analysis (1 Year Event)
Chemical Oxygen Demand
-=== Sediment ===~ =%  @=c==- Water Soluble —-====-
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (1bs/a) (lbs/a) (lbs/a) (lbs/a) (ppm)
78 000 720.00 8.00 28.50 127.30
95 000 1720.00 8.00 23.95 148.69
103 000 17000.00 0.00 18.04 88.37
143 000 1240.00 24.00 20.09 127.04
150 000 680.00 33.00 32.21 169.37
151 000 720.00 0.00 31.31 165.73
162 000 960.00 8.00 25.51 176.94
170 000 680.00 3.00 12.77 100.81
201 000 1800.00 21.00 29.17 195.05
225 000 520.00 21.00 19.73 172.38
248 000 920.00 0.00 18.81 135.95
268 000 440.00 0.00 10.74 91.45
000 2760.00 3.00 16.77 121.59

300
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PELICAN LAKE WATERSHED SUMMARY (5 YEAR EVENT)

Watershed Summary

Watershed Studied LAKE PELICAN WATERSHED
The area of the watershed is 17000.00 acres
The area of each cell is 40.00 acres
Type of event modeled S year, 24 hour
The characteristic storm precipitation is 3.30 inches
The storm energy-intensity value is 64.90

Values at the Watershed Outlet (Cell 103)

Cell number 103 000
Runoff volume 1.79 inches
Peak runoff rate 3177.27 cfs
Total Nitrogen in sediment 0.44 lbs/acre
Total soluble Nitrogen in runoff 4.06 lbs/acre
Soluble Nitrogen concentration in runoff 9.99 ppm
Total Phosphorus in sediment 0.22 lbs/acre
Total soluble Phosphorus in runoff 0.93 lbs/acre
Soluble Phosphorus concentration in runoff 2.28 ppm
Total soluble Chemical Oxygen Demand in runoff 39.18 lbs/acre

Soluble Chemical Oxygen Demand concentration in runoff 96.45 ppn

Sediment Analysis at the Outlet (Cell 103, 5 Year Event)

Area Weighted Area
Erosion Delivery Enrichment Mean Weighted

Particle Upland cChannel Ratio Ratio Conc. Yield Yield

type = (t/a) (t/a) (%) (ppm) (t/a) (tons)
CLAY 0.25 0.00 29 2 349.72 0.07 1207.65
SILT 0.03 0.00 0 0 0.63 0.00 2.18
SAGG 0.18 0.00 o 0o 0.78 0.00 2.71
LAGG 0.10 0.01 0 0 2.65 0.00 9.16
SAND 0.02 0.00 1 0 0.83 0.00 2.87
TOTAL 0.58 0.00 12 1 354.61 0.07 1224.56

25



Hydrology of Each Subwatershed ( 5 Year Event)

-HYDR~ Drainage Overland Upstream Peak Flow Downstream Peak Flow
Cell Area Runof€f Runoff Upstrean Runoff Downstream
Num Div (acres) (in.) (in.) (cfs) (in.) (cfs)
78 000 720.00 1.41 2.02 616.59 1.99 605.91
95 000 1720.00 0.01 1.62 930.95 1.58 884.39
103 000 17000.00 1.84 1.79 3203.91 1.79 3177.27
143 000 1240.00 0.01 1.59 619.77 1.54 594.65
150 000 680.00 1.84 1.74 451.60 1.75 454.26
151 000 720.00 1.84 1.78 339.84 1.79 344.26
162 000 960.00 0.01 1.50 536.39 1.44 515.82
170 000 680.00 0.00 1.40 396.36 1.32 368.32
201 000 1800.00 1.35 1.49 789.17 1.49 784.94
225 000 520.00 1.35 1.23 280.21 1.24 280.53
248 000 920.00 1.84 1.40 279.48 1.42 284.88
268 000 440.00 0.01 1.38 203.60 1.26 184.36
300 000 2760.00 0.84 1.42 1133.37 1.41 1120.99
Ssediment Analysis of Each Subwatershed (5 Year Event)
-SED- Cell Generated
Cell Particle Erosion Above Within Yield Deposition
Num Div Type (t/a) (tons) (tons) {(tons) (%)
78 000 CLAY 0.00 12.78 0.00 12.72 1
. SILT 0.00 14.05 0.00 12.26 13
SAGG. 0.00 27.01 0.00 13.82 49
LAGG 0.00 2.03 0.00 0.06 97
SAND 0.00 0.53 0.00 0.02 97
TOTL 0.00 56.41 0.00 38.87 31
95 000 CLAY 0.00 459.61 0.06 458.66 0
SILT 0.00 33.03 0.10 31.40 5
SAGG 0.02 71.19 0.63 55.60 23
LAGG 0.01 8.09 0.39 8.54 -1
SAND 0.00 4.16 0.08 2.57 39
TOTL 0.03 576.07 1.25 556.78 4
103 000 CLAY 0.00 1298.81 0.00 1207.65 7
SILT 0.00 2.16 0.00 2.18 -1
SAGG 0.00 2.66 0.00 2.71 -2
LAGG 0.00 8.97 .0.00 9.16 -2
SAND 0.00 2.81 0.00 2.87 -2
TOTL 0.00 1315.42 0.00 1224.56 7
143 000 CLAY 0.00 205.78 0.06 205.27 ]
SILT 0.00 23.07 0.09 21.78 6
SAGG 0.01 49.36 0.55 37.07 26
LAGG 0.01 12.44 0.34 9.59 25
SAND 0.00 3.73 0.07 3.01 21
TOTL 0.03 294.37 1.10 276.72 6
150 000 CLAY 0.09 93.07 3.49 96.25 0
SILT 0.14 20.89 5.58 24.63 7
SAGG 0.87 21.82 34.86 43.97 22
LAGG 0.54 0.71 21.61 7.63 66
SAND 0.10 0.15 4.18 2.11 51
TOTL 1.74 136.64 69.72 174.59 15
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condensed 8o0il Loss (5 Year Event)

----- RUNOFF - - » o e o e == SEDIMENT —==—-reccccac===-
Drainage Generated Peak Cell Generated
Cell Area Vol. Above Rate Erosion Above Within Yield Depo
Num Div (acres) (in.) (%) (cfs) (t/a) (tons) (tons) (tons) (%)
58 000  720.00 1.41 96.1 605.91 0.00 56.41 0.00 38.87 31
9% 000 1720.00 0.01 100.0 884.39 0.03 576.07 1.25 556.78 4
103 000 17000.00 1.84 99.8 3177.27 0.00 1315.42 0.00 1224.56 7
143 000 1240.00 0.01 100.0 594.65 0.03 294.37 1.10 276.72 6
150 000 680.00 1.84 93.8 454.26 1.74 136.64 69.72 174.59 15
151 000 720.00 1.84 94.3 344.26 0.00 194.56 0.00 28.82 85
162 000 960.00 0.01 100.0 515.82 0.03 511.34 1.10 498.83 3
170 000 680.00 0.00 100.0 368.32 0.03 191.57 1.25 156.28 19
201 000 1800.00 1.35 98.0 784.94 1.52 1164.05 60.86 1184.67 3
225 000 520.00 1.35 91.6 280.53 1.17 164.65 46.82 209.15 1
248 000 920.00 1.84 94.4 284.88 0.00 436.28 0.00 301.81 31
268 000 440.00 0.01 99.9 184.36 0.00 232.07 0.00 186.84 19
300 000 2760.00 0.84 99.1 1120.99 0.12 685.94 4.73 660.51 4
Nutrient Analysis (5 Year Event)
NITROGEN
-=== Sediment ===~ = z ====- Water Soluble —-==—==-
Drainage Within Cell Within Cell

Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (lbs/a) (lbs/a) (1lbs/a) (lbs/a) (ppm)
~78 000 720.00 0.23 0.35 0.60 4.02 8.92
95 000 1720.00 0.20 1.28 0.28 5.78 16.13
103 000 17000.00 0.00 0.44 0.60 4.06 9.99
143 000 1240.00 0.18 0.95 0.51 3.53 10.13
150 000 680.00 4.93 1.07 8.07 8.79 22.19
151 000 720.00 0.00 0.28 0.60 6.85 16.92
162 000 960.00 0.18 1.87 0.28 5.53 16.99
170 000 680.00 0.30 1.46 0.16 2.85 9.55
201 000 1800.00 6.64 3.40 3.84 6.46 19.18
225 000 520.00 5.38 2.29 3.84 4.60 16.36
248 000 920.00 0.00 1.49 0.60 4.64 14.43
268 000 440.00 0.00 1.83 0.60 1.68 5.90
300 000 2760.00 0.86 1.51 0.16 4.18 13.06
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Nutrient Analysis (5 Year Event)
PHOSPHORTUS

~=== Sediment ---- . m—=== Water Soluble ====--
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (lbs/a) (lbs/a) (1lbs/a) (1lbs/a) (ppm)
78 000 720.00 0.11 0.18 0.01 0.88 1.95
95 000 1720.00 0.10 . 0.64 0.02 1.25 3.48
103 000 17000.00 0.00 0.22 0.01 0.93 2.28
143 000 1240.00 0.09 0.48 0.03 0.73 2.09
150 000 680.00 2.47 0.53 1.74 1.93 4.86
151 000 720.00 0.00 0.14 1.55 1.57 3.88
162 000 960.00 0.09 0.94 0.02 1.15 3.52
170 000 680.00 0.15 0.73 0.0Q1 0.58 1.95
201 000 1800.00 3.32 1.70 0.79 1.39 4.13
225 000 520.00 2.69 1.15 0.79 1.02 3.64
248 000 920.00 0.00 0.75 0.01 1.00 3.11
268 000 440.00 0.00 0.92 0.01 0.31 1.09
300 000 2760.00 0.43 0.76 0.01 0.91 2.85
Nutrient Analysis (5 Year Event)
Chemical Oxygen Demand
=== Sediment ~=-=- = = ===- Water Soluble =—==--~
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Cconc
Num Div (acres) (1lbs/a) (lbs/a) (1bs/a) (1lbs/a) (ppm)
78 000 720.00 19.00 53.78 119.35
95 000 1720.00 19.00 51.90 144.83
103 000 17000.00 0.00 39.18 96.45
143 000 1240.00 44.00 43,94 126.10
150 000 680.00 71.00 66.63 168.26
151 000 720.00 0.00 66.83 165.09
162 000 960.00 _ 19.00 58.57 179.87
170 000 680.00 11.00 29.95 100.41
201 000 1800.00 52.00 60.11 178.49
225 000 520.00 52.00 46.30 164.73
248 000 920.00 0.00 42.96 133.54
268 000 440.00 0.00 25.64 89.87
300 000 2760.00 11.00 37.99 118.57



PELICAN LAKE WATERSHED SUMMARY (25 YEAR EVENT)

Watershed Summary

Watershed Studied LAKE PELICAN WATERSHED
The area of the watershed is 17000.00 acres
The area of each cell is 40.00 acres
Type of event modeled 25 year, 24 hr.
The characteristic storm precipitation is 4.40 inches
The storm energy-intensity value is 121.20

Values at the Watershed Outlet (Cell 103)

Cell number 103
Runoff volume 2.69
Peak runoff rate 4712.58
Total Nitrogen in sediment 0.88
Total soluble Nitrogen in runoff _ 4.95
Soluble Nitrogen concentration in runoff 8.12
Total Phosphorus in sediment 0.44
Total soluble Phosphorus in runoff 1.16
Soluble Phosphorus concentration in runoff 1.90
Total soluble Chemical Oxygen Demand in runoff 60.79

Soluble Chemical Oxygen Demand concentration in runoff 99.61

Feedlot Analysis (25 Year Event)

Cell # 9 000

Nitrogen concentration (ppm) 4.376
Phosphorus concentration (ppm) 0.759
COD concentration (ppm) 38.775
Nitrogen mass (lbs) 63.567
Phosphorus mass (lbs) 11.031
COD mass (1lbs) 563.227
Animal feedlot rating number 15

Cell # 22 000

Nitrogen concentration (ppm) 4.991
Phosphorus concentration (ppm) 1.151
COD concentration (ppm) 38.245
Nitrogen mass (1lbs) 307.894
Phosphorus mass (1lbs) 70.986
COD mass (lbs) 2359.278
Animal feedlot rating number 31

Cell # 40 000

Nitrogen concentration (ppm) 11.097
Phosphorus concentration (ppm) 3.994
COD concentration (ppm) 170.814
Nitrogen mass (1lbs) 312.718
Phosphorus mass (1lbs) 112.552
COD mass (lbs) 4813.609
Animal feedlot rating number 54

000
inches
cfs
lbs/acre
lbs/acre
ppm
lbs/acre
lbs/acre

ppm

.1lbs/acre

ppn
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Feedlot Analysis (25 Year Event)

Cell # 87 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (lbs)

Phosphorus mass (1lbs)

COD mass (lbs)

Animal feedlot rating number

Cell # 92 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (lbs)

Phesphorus mass (lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 205 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (lbs)

Phosphorus mass (lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 208 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 238 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1lbs)

COD mass (1bs)

Animal feedlot rating number

Cell # 240 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
CcoD concentration (ppm)
Nitrogen mass (lbs)

Phosphorus mass (1lbs)

CcoD mass (lbs) )
Animal feedlot rating number

10.107
2.450
91.668
795.940
192.939
7219.232
55

9.500
2.557
100.607
259.880
69.936
2752.161
42

5.625
0.959
29.072
66.577
11.353
344.064
0

1.956
0.615
15.866
72.060

22.655

584.585
14

2.676
0.556
37.951
28.246
5.872
400.631
13

7.522
1.525
64.366
66.815
13.544
571.765
22
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Feedlot Analysis (25 Year Event)

Cell # 257 000

Nitrogen concentration (ppm) 2.063
Phosphorus concentration (ppm) 0.452
COD concentration (ppm) 19.309
Nitrogen mass (1lbs) 99.454
Phosphorus mass (lbs) 21.787
COD mass (lbs) 930.677
Animal feedlot rating number 18

Cell # 283 000 :
Nitrogen concentration (ppm) 3.116

Phosphorus concentration (ppm) 0.989
COD concentration (ppm) 74.751
Nitrogen mass (lbs) 73.834
Phosphorus mass (1lbs) 23.433
COD mass (1lbs) 1771.059
Animal feedlot rating number 39

Cell # 287 000

Nitrogen concentration (ppm) 11.457
Phosphorus concentration (ppm) 1.985
COD concentration (ppm) 61.389
Nitrogen mass (1bs) 949.779
Phosphorus mass (lbs) 164.514
COD mass (1lbs) 5088.967
Animal feedlot rating number 21

Cell # 309 000

Nitrogen concentration (ppm) 9.022
Phosphorus concentration (ppm) 2.020
COD concentration (ppm) 54.591
Nitrogen mass (1lbs) 1981.234
Phosphorus mass (1lbs) 443.703
COD mass (1lbs) 11988.430
Animal feedlot rating number. 39

Cell # 322 000

Nitrogen concentration (ppm) 10.064
Phosphorus concentration (ppm) 3.508
COD concentration (ppm) 151.223
Nitrogen mass (1lbs) 153.187
Phosphorus mass (1lbs) 53.397
COD mass (lbs) 2301.856
Animal feedlot rating number 42

Cell # 332 000

Nitrogen concentration (ppm) 10.106
Phosphorus concentration (ppm) 2.216
COD concentration (ppm) 92.273
Nitrogen mass (1bs) 2554.387
Phosphorus mass (1lbs) 560.050
COD mass (1lbs) 23322.640
Animal feedlot rating number 76

32
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Feedlot Analysis (25 Year Event)

Cell # 335 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (lbs)

Phosphorus mass (lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 385 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 387 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (1lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 391 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
COD concentration (ppm)
Nitrogen mass (1lbs)

Phosphorus mass (lbs)

COD mass (1lbs)

Animal feedlot rating number

Cell # 417 000

Nitrogen concentration (ppm)
Phosphorus concentration (ppm)
coD concentration (ppm)
Nitrogen mass (lbs)

Phosphorus mass (1lbs)

CcoD mass (lbs)

Animal feedlot rating number

3.126
0.717
33.703
81.128
18.601
874.644
22

17.840
6.261
275.233
192.140
67.427

2964.294

45

6.801
2.153
82.053
365.116
115.578
4404.751
52

11.858
3.967
170.733
333.121
111.451
4796.490
54

5.573
1.003
48.342
94.009
16.916
815.442
20



Sediment Analysis at the outlet (Cell 103, 25 Year Event)

Area Weighted _ Area
Erosion Delivery Enrichment Mean Weighted

Particle Upland Channel Ratio Ratio Conc. Yield Yield

type (t/a) (t/a) (%) (ppm) (t/a) (tons)
CLAY 0.46 0.00 36 2 552.29 0.17 2865.09
SILT 0.05 0.00 0 0 0.53 0.00 2.77
SAGG 0.33 0.00 4] (] 0.65 0.00 3.35
LAGG 0.19 0.01 0 0 2.18 0.00 11.33
SAND 0.04 0.00 (o) 0 0.68 0.00 3.55
TOTAL 1.08 0.00 16 1

556.33 0.17 2886.08

Hydrology of Each Subwatershed (25 Year Event)

-HYDR- Drainage Overland Upstream Peak Flow Downstream Peak Flow

‘Cell Area Runoff Runoff Upstreanm Runoff Downstream
Num Div (acres) (in.) (in.) (cfs) (in.) (cfs)
78 000 720.00 2.29 3.02 890.19 2.98 877.87
95 000 1720.00 0.01 2.54 1415.02 2.48 1344.44
103 000 17000.00 2.82 2.69 4751.81 2.69 4712.58
143 000 1240.00 0.01 2.48 936.61 2.40 898.81
150 000 680.00 2.82 2.65 662.81 2.66 667.20
151 000 720.00 2.82 2.74 504.62 2.75 511.22
162 000 960.00 0.01 2.37 817.26 2.27 786.12
170 000 680.00 0.01 2.25 611.76 2.11 568.70
201 000 1800.00 2.21 2.35 1207.11 2.35 1201.74
225 000 520.00 2.21 2.01 439.02 2.03 439.90
248 000 920.00 2.82 2.24 431.65 2.27 439.08
268 000 440.00 0.01 2.25 317.08 2.05 287.27
300 000 2760.00 1.53 2.27 1756.36 2.26 1739.46

Asedimont Analysis of Each Subwatershed (25 Year Event)

-SED- Cell Generated
Cell Particle Erosion Above Within Yield Deposition
Num Div Type (t/a) (tons) (tons) (tons) (%)
78 000 CLAY 0.00 23.84 0.00 23.74 0
SILT 0.00 28.22 0.00 25.33 10
SAGG 0.00 65.57 0.00 38.76 41
LAGG 0.00 3.18 0.00 0.07 98
SAND 0.00 0.76 0.00 0.02 97
TOTL 0.00 121.57 0.00 87.92 28
95 000 CLAY 0.00 862.42 0.12 861.04 0
SILT 0.00 67.29 0.19 64.66 4
SAGG 0.03 170.03 1.17 140.09 18
LAGG 0.02 12.10 0.73 10.47 18
SAND 0.00 7.61 0.14 3.28 58
TOTL 0.06 1119.45 2.34 1079.54 4
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lo3

143

150

151

162

170

201

225

248

268

000

000

000

000

000

000

000

000

000

000

CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG

SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL
CLAY
SILT
SAGG
LAGG
SAND
TOTL

0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.02
0.00
0.05
0.16
0.26
1.63

1.01.

0.20
3.25
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.03
0.02
0.00
0.05
0.06
0.00
0.00
0.00
0.00
0.06
2.84
0.00
0.00
0.00
0.00
2.84
2.19
0.00
0.00
0.00
o.oo
2.19
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

3032.92
3.17
3.30

11.10
3.48
3053.96
385.66
47.04
113.78
16.99
4.91
568.39
174.48
44.74
62.51
1.33
0.25
283.32
61.51
75.42
242.67
14.48
2.79
396.86
825.49
33.21
87.06
12.52
5.92
964.20
232.18
31.06
105.23
5.39
0.97
374.84
1959.45
46.24
160.97
23.34
7.38
2197.38
341.35
0.21
0.26
0.87
0.27
342.96
783.87
22.00
28.13
0.07
0.02
834.09
351.86
13.76
66.22
5.72
1.16
438.74
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0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.16
1.03
0.64
0.12
2.06
6.51
10.42
65.10
40.36
7.81
130.20
0.00
0.00
0.00
0.00
0.00
0.00
0.10
0.16
1.03
0.64
0.12
2.06
2.34
0.00
0.00
0.00
0.00
2.34
113.66
0.00
0.00
0.00
0.00
113.66
87.43
0.00
0.00
0.00
0.00
87.43
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00
0.00

2865.09
2.77
3.35

11.33
3.55
2886.08
384.93
44.91
90.59
12.22
3.83
536.48
180.54
52.03
102.19
11.47
2.91
349.14
52.30
0.34
0.42
1.42
0.44
54.92
824.41
32.17
74.43
9.56
2.99
943.56
231.21
27.01
53.07
0.35
0.11
311.74
2069.86
44.38
132.14
2.54
0.80
2249.71
426.25
0.19
0.16
0.29
0.09
426.98
607.34
0.39
0.48
3.17
0.99
612.37
344.94
8.20
0.03
Q.09
0.03
353.28

100
100

100



1053.00

300 000 CLAY 0.22 8.84 1060.65 0
SILT 0.00 108.30 0.00 105.23 3
SAGG 0.00 145.61 0.00 126.98 13
LAGG 0.00 18.96 0.00 2.66 86
SAND 0.00 6.52 0.00 0.83 87
TOTL 0.22 1332.39 8.84 1296.36 3
Condensed S8o0il Loss (25 Year Event)
----- RUNOFF SEDIMENT
Drainage Generated Peak Cell Generated
Cell Area Vol. Above Rate Erosion Above Within Yield Depo
Num Div (acres) (in.) (%) (cfs) (t/a) (tons) (tons) (tons) (%)
78 000  720.00 2.29 95.7 877.87 0.00 121.57 0.00 87.92 28
95 000 1720.00 0.01 100.0 1344.44 0.06 1119.45 2.34 1079.54 4
103 000 17000.00 2.82 99.8 4712.58 0.00 3053.96 0.00 2886.08 5
143 000 1240.00 0.01 100.0 898.81 0.05 568.39 2.06 536.48 6
150 000 680.00 2.82 93.8 667.20 3.25 283.32 130.20 349.14 16
151 000 720.00 2.82 94.3 511.22 0.00 396.86 0.00 54.92 86
162 000 960.00 0.01 100.0 786.12 0.05 964.20 2.06 943.56 2
170 000 680.00 0.01 100.0 568.70 0.06 374.84 2.34 311.74 17
201 000 1800.00 2.21 97.9 1201.74 2.84 2197.38 113.66 2249.71 3
225 000 520.00 2.21 91.6 439.90 2.19 342.96 87.43 426.98 1
248 000 920.00 2.82 94.6 439.08 0.00 834.09 0.00 612.37 27
268 000 440.00 0.01 100.0 287.27 0.00 438.74 0.00 353.28 19
300 000 2760.00 1.53 99.0 1739.46 0.22 1332.39 8.84 1296.36 3
Nutrient Analysis (25 Year RBvent)
NITROGEN
-=~=- Sediment ---- ---== Water Soluble ====--
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (1lbs/a) (lbs/a) (lbs/a) (lbs/a) (ppm)
78 000 720.00 0.38 0.68 0.80 4.84 7.18
95 000 1720.00 0.33 2.18 0.44 6.94 12.35
103 000 17000.00 0.00 0.88 0.80 4.95 8.12
143 000 1240.00 0.29 1.62 0.71 4.20 7.72
150 000 680.00 8.13 1.86 9.57 10.45 17.37
151 000 720.00 0.00 0.46 0.80 8.34 13.40
162 000 960.00 0.29 3.12 0.44 6.86 13.35
170 000 680.00 0.49 2.54 0.30 3.41 7.12
201 000 1800.00 10.94 5.67 4.49 7.99 15.04
225 000 520.00 8.87 4.05 4.49 6.43 13.99
248 000 920.00 0.00 2.63 0.80 5.58 10.85
268 000 440.00 0.00 3.05 0.80 2.06 4.44
300 000 2760.00 1.42 2.59 0.30 5.02 9.82

-~



Nutrient Analysis (25 Year Event)
PHOSPHORUS

-—== Sediment ==== '  ««cc=-= Water Soluble ====--
" Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet conc
Num Div (acres) (1lbs/a) (lbs/a) (lbs/a) (1bs/a) (ppm)
78 000 ~ 720.00 ‘0.19 0.34 0.02 1.08 1.60
95 000 1720.00 0.16 1.09 0.03 1.55 2.76
103 000 17000.00 0.00 0.44 0.01 1.16 1.90
143 000 1240.00 0.15 0.81 0.04 0.89 1.64
150 000 680.00 4.07 0.93 2.15 2.40 3.99
151 000 720.00 0.00 0.23 1.92 1.97 3.16
162 000 960.00 ' 0.15 1.56 0.03 - 1.45 2.83
170 000 680.00 0.25 1.27 0.02 0.71 1.49
201 000 1800.00 $5.47 2.84 0.94 1.78 3.35
225 000 520.00 4.44 - 2.03 0.94 1.43 3.12
248 000 920.00 0.00 1.31 0.01 1.25 2.43
268 000 440.00 0.00 1.53 0.02 0.38 0.83
300 000 2760.00 0.71 1.30 0.02 1.13 2.20

Nutrient Analysis (25 Year Event)
Chemical Oxygen Demand

==== Sediment —~==- --=== Water Soluble =-====-
Drainage Within Cell Within Cell
Cell Area Cell Outlet Cell Outlet Conc
Num Div (acres) (1lbs/a) (lbs/a) (1lbs/a) (lbs/a) (ppm)
— 78 000 720.00 31.00 78.82  116.85
95 000 1720.00 31.00 80.03 142.51
103 000 17000.00 0.00 60.79 99.61
143 000 1240.00 ' 64.00 68.35 125.63
150 000 680.00 109.00 100.95 167.72
151 000 720.00 , 0.00 101.52 163.09
162 000 960.00 31.00 93.10 181.17
170 000 680.00 21.00 48.02 100.30
201 000 1800.00 85.00 91.88 172.84
225 000 520.00 85.00 74.64 162.36
248 000 920.00 0.00 67.83 131.95
268 000 440.00 0.00 41.40 89.20
300 000 2760.00 21.00 59.76 116.85
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These soils are well-drained, nearly level to gently undulating, silty soils formed in loess and loamy
glacial till. In this association are soils on broad ridgetops and on long, smooth side slopes that end
along drainageways. The drainageways empty into the Big Sioux River and its tributaries. The long,
smooth slopes of this soil association are well suited to contour farming, contour stripcropping, and
terracing, which can help to control runoff and erosion.

line-Fordville-Rensh iati
Soils in this association are well-drained, nearly level to gently sloping, medium-textured and
moderately coarse textured soils underlain by sand and gravel. These soils are found on stream
terraces and outwash plains. Conserving water and controlling wind erosion are major problems on
these soils.

3 re- il

This association consists of soils on the bottomlands of the Big Sioux River and its tributaries. These
moderately fine textured soils are nearly level, somewhat poorly drained to very poorly drained, and
occasionally flooded.

4, Poinsett-Buse-Pamell iati
A small amount of the soils in the Upper Big Sioux River watershed are of the Poinsett-Buse
Association. Soils in this association are well-drained, undulating to rolling silty and loamy soils.

- -0l
Soils in this association are nearly level or gently unduiating and moderately fine to medium textured.
Water which collects in these soils forms sloughs and lakes in closed depressions.

6. Vi -Lismor
The soils in this association are deep and moderately well-drained, level to strongly sloping when
adjacent to entrenched drainways. They are silty soils usually occurring in upland areas.

7_Renshaw-Fordville-Divide A -
This association consists of soils that are somewhat excessively drained to poorly drained, and that
are nearly level to moderately steep. They are shallow to moderately deep, occurring over sands and
gravels on upland areas and terraces.

8 lle-D -Pl

Soils of this association are deep, moderately to poorly drained, and level to nearly level. They are
composed of soils that are silty with intermittent clay that occur on flood plains, low terraces, and
upland flats. '

47
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This association is made up of somewhat excessively to well-drained soils which occur in nearly level
to steep areas. The soils in this association are shallow to moderately deep occurring over outwash
sand and gravel.

10, Vienna
This association occurs mainly in the northern reaches of the Big Sioux River watershed in areas of
well-drained, nearly level to sloping soils. Soils of this association are silty and formed in loess and

glacial till.

- - |
This association is found in areas of undulating to rolling formations. Soils are medium to moderately
fine textured, and are formed from clay loam and glacial till.

12. Buse-Barnes
This association is composed of loamy soils that are well drained, and rolling to steep. These soils
are found primarily on moraines.

D 1 D--

R - iati
Soils in this association are nearly level or gently undulating and moderately fine to medium textured.
Water which collects in these soils forms sloughs and lakes in closed depressions.

2 Estelline-Fordville-Rens} \ -
Soils in this association are well-drained, nearly level to gently sloping, medium-textured and
moderately coarse textured soils underlain by sand and gravel. These soils are found on stream
terraces and outwash plains. Conserving water and controlling wind erosion are major problems on

these soils.

A small amount of the soils in the Pelican Lake watershed are of the Poinsett-Buse Association. Soils
in this association are well-drained, undulating to rolling silty and loamy soils.



These soils are well-drained, nearly level to gently undulating, silty soils formed in loess and loamy
glacial till. In this association are soils on broad ridgetops and on long, smooth side slopes that end
along drainageways. The drainageways empty into the Big Sioux River and its tributaries. The long,
smooth slopes of this soil association are well suited to contour farming, contour stripcropping, and
terracing, which can help to control runoff and erosion.

This association is found in areas of undulating to rolling formations. Soils are medium to moderately
fine textured, and are formed from clay loam and glacial till.

6 Q& ot
This association is found in steep or rolling glacial moraine. The soils of this association are formed
in glacial drift, or gravelly glacial outwash. :

I- il jati
This association consists of soils on the bottomlands of the Big Sioux River and its tributaries. These
moderately fine textured soils are nearly level, somewhat poorly drained to very poorly drained, and
occasionally flooded.
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Hydrology of a lake may be defined as the study of factors controlling the quality and processes
governing the depletion and replenishment of the water in a lake. It takes into consideration
precipitation, evaporation, flow into and out of the lake from both surface and subsurface, and the
effects of artificial control. Hydrology of a lake is a science by which the behavior of lakes may be
analyzed.

The water level of a lake is a function of the volume of water contained in the lake basin. The rate
of change of water volume is controlled by the rate at which water enters the basin from all sources,
minus the rate at which water is lost. Recharge to a lake includes water from all sources, and may
be divided into three major categories: 1) direct precipitation, 2) ground water recharge, and
3)surface water recharge.

Direct Precipitation : The term precipitation, as used in hydrology, is a general term for all forms of
water derived from atmospheric vapor deposited on a lake surface. Precipitation received in the
Pelican Lake area is measured at the U.S. Weather Bureau Station at the Watertown Airport. The
records show that the average annual precipitation at this station for the years 1898-1970 is 20.52
inches.

Ground Water Recharge: Ground water is defined as water contained in the voids of openings of
rocks or sediments below the water table. The water table is the upper surface of the zone of
saturation which is under atmospheric pressure. Practically all the pores of permeable rocks that lie
below the water table are filled with water. Rocks (including the soil) that lie above the water table
are in the zone of aeration. Some of the interstices in this zone are also filled with water, but the
water is either held by molecular attraction or is moving downward toward the zone of saturation.
Water in the ground moves downward through the unsaturated zone under the influence of gravity,
whereas in the saturated zone it moves in a direction determined by the hydraulic gradient.

Nearly all ground water is derived from precipitation in the form of rain, melting snow, or ice. Water
from these sources either evaporates, percolates directly downward to the water table and becomes
ground water, or drains off as surface water. Surface water either evaporates, escapes to lakes or
oceans by streams, or percolates downward into rocks.

Recharge is the addition of water to an aquifer, which is a formation having structures that permit
appreciable amounts of water to move through it under ordinary field conditions. Recharge is
accomplished in four main ways: 1) by downward percolation of precipitation from the ground
surface, 2) by downward percolation from surface bodies of water, 3) by lateral flow of ground water
into an area, and 4) by artificial recharge, which takes place from excess irrigation, seepage from
canals, and water purposely applied to augment ground water supplies.



Discharge of ground water from an aquifer is accomplished in four main ways: 1) by evaporation
from free-water surfaces and transpiration by plants, 2) by seepage upward or laterally into surface
bodies of water, 3) by lateral movement of water out of the area, and 4) by pumping from wells.
Pumping from wells constitutes the major artificial discharge of ground water.

Surface Water Recharge: Precipitation in the form of melting snow or rain reaching the ground
surface becomes either surface runoff or infiltration, depending on whether or not the rain intensity
exceeds the infiltration capacity. At Pelican Lake, surface water flows into the lake through the
inlet/outlet channel whenever the water level in the Big Sioux River is higher than the lake level.

Discharge: discharge from a lake includes all water leaving the lake. This can be divided into
1) evapotranspiration, 2) surface water discharge, 3) ground water discharge, and 4) artificial
discharge.

Evapotranspiration: All water, surface and subsurface, released into the atmosphere by processes of
evaporation and transpiration is called evapotranspiration. Transpiration is the process whereby the
moisture that has circulated through a plant structure is returned to the atmosphere, principally in the
form of water vapor. The rate of transpiration depends on climate and type of vegetation.

Evaporation is the process by which a liquid (water) is changed into vapor. The evaporation process
occurs from the surface of land, lakes, ponds, and streams. Depth has a pronounced influence upon
the rate of evaporation from any body of water. Likewise, water from a soil surface will evaporate
initially at quite a high rate, but as soon as a thin layer of soil dries out the rate of evaporation is
considerably reduced.

Surface Water Discharge: The only surface water discharge from Pelican Lake is by means of the
inlet/outlet channel. Water flows to the Big Sioux River when the water level in the lake is higher
than the water level in the river northeast of the lake.

Ground Water Discharge: The main groundwater discharge takes place through the sand and gravel
deposits east of the lake. Because of the exchange between ground water and surface water in this
location, the quantity of each flow could not be estimated accurately with the available data.

Artificial Discharge: Water is pumped by domestic wells from sand and gravel deposits around
Pelican Lake. Most of the water pumped for private use is directly or indirectly returned to the lake
or to the aquifer around the lake.

Note: The following information was researched from documents published by the South Dakota
Geological Survey. The referenced documents are Hydrology of Lake Kampeska (Barari, 1971), and
Water Supplies and Geology of Lake Kampeska (Rothrock, 1933).

The water resources of Pelican Lake include three main gravel channels which furnish the majority
of the recharge to the lake. One source which enters Pelican Lake from the north originates one mile
west of Medicine Lake. This channel, six miles (9.66 km) in length and averaging two miles (3.22
km) in width, contains a large amount of sand and gravel in which rainwater sinks readily and slowly

C 6



*

moves southeastward into Lake Kampeska and ultimately into Pelican Lake. A second channel
follows the present Big Sioux River, and originates in lower Roberts County in the vicinity of
Summit. Five miles (8.05 km) north of Lake Kampeska a side channel with an area of five square
miles or more joins the Big Sioux channel. It may possibly extend further west as the valley it
occupies can be traced past Florence where it is also gravel filled. A third channel enters the junction
from the east following the course of Mud (Gravel) Creek. These gravels were evidently furnished
by ice which lay in the vicinity of Punished Woman's Lake during the Pleistocene epoch of geologic
time. At the mouth of this narrow channel, gravels were spread over an area of approximately fifteen
square miles and joined the gravels of the other two channels a mile (1.61 km) southeast of Rauville.
As the slope of these gravel deposits is southward, all water collecting in these channels eventually
runs into the junction at Lake Kampeska. These channels recharge Pelican Lake through springs at
the northeast end of the lake. When the water levels in the gravels reach a certain point, they raise
the lake level to correspond to the level of water in the channels. Because of an extensive connection
between the surface and ground water northeast of the lake, the quantity of ground water and surface
water recharge cannot be differentiated. No channels enter the lake from the southwest as it is
surrounded by long clay slopes which rise westward for a distance of a mile and a half (2.4 km).
Although water can enter the lake through a channel which extends to the southeast, this area usually
allows for the discharge of lake water through its large gravel beds.

Surface water recharge to the lake is accomplished through the Big Sioux River inlet/outlet located
in the northeastern reach of the lake, as well as three intermittent tributaries along the south shore of
the lake. Primary recharge occurs mainly during the spring when large amounts of water flow down
the Big Sioux River. This results in the lake filling to capacity. Later water is diverted downstream
as the lake and river levels stabilize. This causes a portion of the lake water to flow out, allowing the
lake level to stabilize with the decreased level of the river. During periods of normal runoff, the flow
into and out of the lake is also dependent upon ground water discharge as well as wind driven
gradients across the lake. Wind gradients can force water out of, or allow water to enter, the lake
on a very small scale (approximately 0.5 cubic feet per second).

Natural discharge from Pelican Lake is dependent upon the level of water in the gravel channels in
the lake basin. If the water level in the channels is low, water is discharged out of the "outlet" gravel
channel on the southeast side of the lake. If water levels in the lake are high enough, as in the spring
after a flooding event, water can be discharged out of the Big Sioux River inlet/outlet on the
northeast end of the lake. Normal evapotranspiration which occurs on Pelican Lake can result in a
loss of 33 inches (83 cm) of water per year (Kohler and others, 1959).

Additional surface water hydrologic monitoring results are included in the Tributary Hydrology
section included later in this report.









SOUTH DAKOTA GAME, FISH AND PARKS
FIVE YEAR FISHERIES MANAGEMENT PLAN

Pelican Lake, Codington County

1989-1993

I. Inventory

Water No: 5-3 Yr. Last Survey: 1987 Mgt. Class: WWM  Priority: 7.3

Size: 2795 acres Depth: Max-8.0, Ave-5.5  Littoral: 2795 acres Type: N

Shape: O Veg. Density: Submerge-6698 ac. Emerg-165 ac.  Outlet Structure Type: CSW é
Barriers: No Subimp: No  Rearing Pond(s): No No. Access Areas: 3 Boat  Ramps/Type:

3/CP Docks:3 Toilets: 6 o

Species managed, reproduction and population potential, condition and trend:

Species Repr Pop. Pop.

Walleye F P G Average-slowly increasing since 1978
Northern Pike F F P Below average-declining since 1978

Yellow Perch G G G Above average-increasing since 1978
Secondary Game Fish

Rock Bass P P P Below average-slightly increasing since 1978
White Bass P P P Below average-slightly increasing since 1978
Largemouth Bass P F | Below average-slightly increasing since 1978
Bluegill P F P Below average-slightly increasing since 1978
Black Crappie F F P Below average-slightly increasing since 1978
Black Bullhead F F F Below average-slightly increasing since 1978
Primary Forage

Emerald Shiner F F F Average-fluctuating since 1978

Spottail Shiner F F F Average-fluctuating since 1978

Fathead Minnow F F F Below average-fluctuating since 1978
Johnny Darter P F F Average-fluctuating since 1978

Other Species

White Sucker F F G Average-slightly declining since 1978

Carp P P P Below average-declining since 1978
Bigmouth Buffalo P P P Below average-declining since 1978 .
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II. Problems

Biological (fish population, forage, growth reproduction, harvest, rank 1,2,3, in priority)
1. Low water levels - winterkills frequently

2. Poor recruitment for northern pike

3. Recruitment of yellow perch can be excessive

4. Apparent poor survival of northern pike stocks

5. Emigration of northern pike from Pelican Lake

Environmental (water quality, or quantity, enriched, vegetation, rank 1,2,3 in priority)
1. Submergent vegetation can become very abundant

2. Frequent summer and winterkills

3. Nutrient enrichment is a minor problem

4. Moderate algal blooms

Physical (depth, size, shape, structure, outlets, etc., rank 1,2,3 in priority)

1. Overall depth is poor

2. Lacks structure and habitat diversity (walleye and northern spawning sites)
3. Spillway has been repaired and is in excellent shape

Access and Others (areas, ramps, roads, signs, facilities, etc., rank in priority)
1. Access is good on three state areas (two being state parks)

2. Concrete plank ramps and docks are available at all areas

3. Parking areas are adequate

II1. Management Needs and Actions

Analysis and Evaluation

Uses, Value, and Importance :

Pelican Lake has a priority rating of 7.3. It is an important fishery to Region IV. Pelican Lake is of
major value to the community of Watertown (especially for the large yellow perch population), and
has been used as a source of northern pike eggs and yellow perch broodstock. Pelican Lake can

supply 35,000 user days of fishing.

Fisheries Assessment Schedule (surveys or studies needed):

Year Type Duration
1990 Lake Survey - General 1 week
1993 Lake Survey - General 1 week



Management Action Schedule (five year minimum)

Population control:

Removal

1989-1993  Rough fish Contract 100#/acre/year

Stocking

1989-1993  Northern Pike 4" 50,000 M

Access Development Schedule

Year = Iype Number Location

1989-1992  Roads 2 Section 10

1989-1990  Docks and Ramps S Sections 9 and 10

1990 Parking 1 Section 10

1990 Trees 20 Section 9

1990 Fence 1 Section 9

Access Maintenance Schedule

Year Type/frequency Location

1989-1993  Roads and Trails/annual Sections 1, 9 and 10

1989-1993  Docks and Ramps/annual Sections 1, 9 and 10

1989-1993  Parking/annual Section 1 |
1989-1993  Toilet/annual Sections 9 and 10 |
1989-1993  Maintenance Visits/annual Sections 1,9, and 10

Public Information Programs

Year Type Number Location

1989-1993  Article 1/year Watertown Public Opinion

1989-1993  Radio 2/year KWAT

1989-1993  Meetings 1/year Watertown



=

FISH STOCKING

Fisheries management in Pelican Lake has included a rigorous stocking program for northern pike
and white crappie before 1990. Recent fish stocking activities in Pelican Lake have intensified since
the drop in yellow perch CPUE in 1990. Yellow perch populations in the lake have taken top priority
and the stocking records reflect this change

Pelican Lake fish stocking records 1983-1994

SPECIES SIZE NUMBER YEAR
NOP FRY 150,000 1983
NOP FGL 68,100 1983
WHC ADT 200 1983
NOP FGL 48,600 1984
BLC ADT 250 1984
NOP FGL 46,350 1985
NOP FRY 221,000 1985
BLC ADT 4,500 1985
WHC ADT 8 1985
WHC FGL 1,000 1985
NOP FGL 58,000 1986
NOP FGL 18,200 1987
NOP FGL 17,800 1988
NOP FGL 87,000 1989
YEP ADT 34,400 1991
YEP FGL 75,000 1991
WAE SFG 280,000 1992
YEP EGG 3,300,000 1992
YEP FGL 31000 1993
ADT = ADULT EGG=EGG FRY =FRY
FGL = FINGERLING SFG = SMALL FINGERLING
NOP = NORTHERN PIKE WAE = WALLEYE

YEP = YELLOW PERCH BLC = BLACK CRAPPIE

WHC = WHITE CRAPPIE



COMMERCIAL FISHING

Commercial fishing for rough secondary species in Pelican Lake has been occurring for many years
with catches being comparably large (see following tables). After the fall in yellow perch numbers
in 1990 and the substantial increase in black bullhead numbers in frame net sampling a rigorous
harvesting operation to control the black bullhead populations in Pelican Lake was begun.

Pounds of Fish Removed by Commercial Fishermen From Big Stone, Pelican, Traverse, Poinsett, and
Kampeska, 1988-1992.

BIG STONE

PELICAN

POINSETT
YEAR
1988
1989
1990
1991
1992
1993
1994

TOTALS

CARP F. WATER BIGMOUTH
YEAR CARP SUCKER DRUM BUFFALO
1988 25000 0 0 0
1989 267000 0 0 0
1990 449000 0 29000 0
1991 416000 0 27200 0
1992 --NO DATA AVAILABLE
1993 477200 3600 42000 15300
1994 --NO DATA AVAILABLE
TOTALS 1157000 3600 56200 15300
CARP BIGMOUTH BLACK
YEAR BUFFALO BULLHEAD
1988 0 0 0
1989 0 0 242500
1990 0 0 262500
1991 171000 31000 0
1992 45500 7800 0
1993 30000 1000 0
1994 157000 2500 0
TOTALS 216500 38800 505000
CARP B. MOUTH BLACK WHITE WHITE
BUFFALO BULLHEAD BASS SUCKER
416000 68200 100150 0 0
925745 54425 0 18550 21130
541700 143800 0 5150 0
640500 23100 0 19968 5705
246100 6400 0 10075 0
586700 5500 0 5105 0
226500 18600 0 3890 0
2770045 295925 100150 53743 26835

o/
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TRAVERSE

YEAR
1988
1989
1990
1991
1992
1993
1994
TOTAL

KAMPESKA
YEAR
1988
1989
1990
1991
1992
1993
1994
TOTALS

CARP BIGMOUTH F. WATER
BUFFALO DRUM
289500 19700 49900
329000 25900 103200
107000 36000 42000
290000 17000 38000
121500 5200 17400
--NO DATA AVAILABLE
95800 5700 0
1137000 103800 250500
CARP BIGMOUTH WHITE
BUFFALO ' BASS
51900 34000 900
1200 0 1900
19500 0 4800
9500 7350 1100
7100 0 7500
1200 0 0
10000 4500 700
89200 41350 16200

WHITE

BASS
4000

OO OO

4000

CARP
SUCKER
2800

1000

3800



Plants

Pelican Lake is located in the Coteau des Prairies division of the Central Lowlands physiographic
province. The flora of the region is characterized as Eastern Deciduous and Tall Grass Prairie.
Although substantial amounts of grassland still occur west of the Missouri River, the Tall Grass
Prairie in the eastern part of South Dakota has largely been plowed and its potholes drained so that
very few remnants remain. The prairie remnants that remain are either heavily overgrazed or so
disturbed that only indicator species can be found (Van Bruggen, 1976).

Trees, shrubs, and aquatic plants considered typical of the Eastern Deciduous Region are listed
below. In addition to these typical vegetative types, several relatively rare plants are found in the
Pelican Lake area. A listing of these rare plants is included on the following page.

Several State and Federal endangered or threatened species are also present in the Pelican Lake
region. These species are at the end of the plant section.

Representative Listing of Trees, Shrubs, and Aquatic Plants Characteristic of the Eastern Deciduous
Region.

Acer saccharum Prunus americana elanchler s inea
Sugar Maple American plum Serviceberry

Quercus macrocarpa Celtis occidentals Rhamnus lanceolata
Bur Oak Hackberry Buck thom

Corylus americana Ribes cynosbat] ) atro; ea
Amenican Hazelnut Prickly Gooseberry Burning - bush

Tilia americana Gymnocladus dioca Ulmus thomasil
Basswood Kentucky Coffee Tree Rock Elm

Juglaps nigra Vibumum lentago Ostrya virginiana
Black Walnut Sweet Vibumum Ironwood

YVibumum rafinesqulanum one guinguefoli Prenanthes alba
Downy Arrow-wood Wood Anemone White Rattlesnake Root
Arabis canadensis Solidago flexicaulis Asarum canadense
Rockeress Goldenrod Wild Ginger

Irillium cernum Caulophyllum thalictroldes Trillium nixale
Nodding Trillium Blue Conosh Snow Trillium
Cystopteris bulbifera Uvularla grandiflora Erythronium albidum
Bulblet Bladder Fern Small-Flowered Bellwort Glacier Lily

Geranium maculatum Hystrix patula

Geranium Bottlebrush Grass

&
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UATIC Softhe P

Alisma plantago-aquatica

Water Plantain

Sagittarja cuneata
Arrowhead

Eleocharis macrostachya
Spike Rush

a ifolia
Cattail

a minor

Duckweed

Van Bruggen, 1976

LIST OF RARE PLANTS IN THE PELICAN LAKE REGION.

Acer saccharum
Sugar Maple

Hystrix patula
Bottlebrush Grass

lia racemosa
Spikenard

2 vireinica
Virginia Cutgrass

Aster umbellatus
Flattop Aster

otamoget ifoli
Largeleaf Pondweed

Carex lacustris

Lake Sedge

S iumn chlo;
Green-fruited Bur Reed

Corallorhiza trifida
Pale Coral-root

Dentaria laciniata
Toothwart

Uvularia grandiflora
Large-flowered Bellwort

illium u
Nodding Trillium

GION

Potamogeton pectinatus
Sago Pondweed

Cyperus ferruginescens
Galingale

Bur Reed

Jupcus dudleyi
Rush

Utricularja vulgaris
Bladderwort

Geranium maculatum
Wild Cranesbill

one quinquefolia
Wood Anemone

Lactula flondana
Florida Lettuce

Aster borealis
Rush Aster

Populus balsamifera
Balsam Poplar
Hair Sedge

Salix humills
Prairic Willow

Caulo ictroides

Blue Cohosh

Spiranthes magnicamporum

Nodding Ladies Tresses
Trilljum flexi
Declining Trillium

Gentianopsis procera
Small Fringed Gentian

0

Cicuta maculata
Water Hemlock

Scirpus validus
Bullrush

uise! ale
Horsetail

Typha latifolia
Cattail

Potamogeton nodosus
Pondweed

Acorus americanus
Sweetflag

Juncus articulatus
Jointed Rush

canadense
Wild Ginger
Najas marina
Water Nymph

Cacalla aginea
Indian Plantain

Prenanthes alba
White Rattlesnake Root

Carex pedunculata
Peduncled Sedge

Spiraea alba
Meadow Sweet

Cypripedium candidum
White Lady-slipper

Gentiana puberulenta
Downy Gentian

Zizania aquatica
Wild Rice



STATE AND FEDERAL ENDANGERED OR THREATENED SPECIES IN THE PELICAN

LAKE REGION.

NAME

Plantanthera leucophaea
Prairie Fringed Orchid

Hesperia dacotae
Dakota Skipper Butterfly

a egrinus
Peregrine Falcon

Grus americana
Whooping Crane

aeetus le alus
Bald Eagle

Umbra limi
Central Mudminnow

Percopsis omiscomaycus
Troutperch

Storeria dekayl

Texas Brown Snake

Storerja occipitomaculat
Redbelly Snake

Houtcooper, et. al., 1985

Federal Candidate Species

Federal Candidate Species

Federal, State Endangered

Federal, State Endangered

Federal, State Endangered

State Endangered

State Threatened

State Threatened

State Threatened

2/
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Animals
The animal species of the Pelican Lake region are quite diverse because of the intermixing of the

Eastern Deciduous habitat with the Tall Grass Prairie habitat. Game animals and birds managed by
the South Dakota Department of Game, Fish and Parks and their relative densities are listed below.

In addition to game species, the Pelican Lake region supports many non-game and/or rare species.
These species, which are sensitive to habitat changes or other disturbances, are listed on the following

page

Non-Game and Rare Species Potentially Occurring in the Pelican Lake Region on the following page,
lists other species that could potentially occur in the Pelican Lake area, but have not been confirmed.
In addition to the species listed previously, the habitat surrounding Pelican Lake supports a large
variety of other animals, plants, and birds common to both the Eastern Deciduous and Tall Grass
Prairie biomes.

RELATIVE DENSITIES OF GAME SPECIES IN THE PELICAN LAKE REGION

SPECIES RELATIVE DENSITY
White-tail deer medium-high
Mule deer very low
Antelope very low
Wild turkey very low
Sharp-tailed grouse very low
Ring-necked pheasant medium
Gray partridge medium-high
Ducks (native) medium
Geese (native Canada) medium
Mourning dove low
Cottontail rabbit medium
Tree squirrel high
Mink high
Beaver high
Muskrat low
Skunks low
Weasels medium
Badger low
Coyote medium-low
Foxes medium

. Raccoon high
Jackrabbits medium

South Dakota Department of Game, Fish and Parks

e



NON-GAME AND RARE SPECIES IN THE PELICAN LAKE REGION.

Opheodrys vernalis

Cooper's Hawk Western Smooth Green Snake
Culaea i Tamias stri

Brook Stickleback Eastern Chipmunk

Hyla versicolor

Gray Treefrog

NON-GAME AND RARE SPECIES POTENTIALLY OCCURRING IN THE PELICAN LAKE

REGION.

Amia calva
Bowfin

Horned Grebe

Charadrius melodus
Piping Plover

Scolopax minor
American Woodcock

Hiodon terei

Mooneye

Sorex palustris
Water Shrew

Microsorex hoyl
Pygmy Shrew

Zapus princeps

Western Jumping Mouse

i
Yellow-Crowned Night Heron

B id }
Green-Backed Heron

Wood Frog

Egretta caerula
Little Blue Heron
Sorex arcticus
Arctic Shrew

Hooded Merganser

Yireo flayitrons
Yellow-Throated Vireo

Necturys maculosus
Mudpuppy

. Midwest Research Institute, 1974

D 12

]
Broad-Winged Hawk

Podiceps grisegena
Red-Necked Grebe

Clethrionomys gapperi
Gapper's Red-Backed Vole

Sialla siali
Eastern Bluebird

Larsus californicus
California Gull

Sterna hirundo

Common Tern

Golden Redhorse
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