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Pickere| lake WQSA Summary

The Pickerel Lake Water Quallty Study Area encompasses about 15,015 acres In
Day, Marshall, and Roberts Counties with the majority of the drainage area
sifuated in Day County. Pickerel Lake Is the deepest natural lake In South
Dakota and encompasses 935 acres in northeastern Day County. The lake Is
classifled under the South Dakota State Water Qual Ity Standards for the
beneficlal uses of warm water permanent fish |[fe propagation, |Imited contact
recreation, Immersion recreation, wildllfe propagation, and stock watering. The
lake has a maxImum depth of 43 feet and a mean depth of 22 feet. Symptoms of
eutrophication such as blue-green algal blooms and aquatic weeds are present
annual ly. The South Dakota Department of Game, Fish and Parks manages Plckerel
Lake for walleye, perch, crappie, northern pike, largemouth and smal | mouth bass.

No winter or summer fish kills have been documented.

Approximately 62% of the Pickerel Lake watershed is grassland, 30% cropland and
7% water and wetland area. The U.S. Soil Conservation Service (SCS) has

estimated that 68% of the drainage area was adequately treated in 1980,

Over 330 homes, cabins and trailer houses are preéenfly located on Pickerel
Lake, Other lakeshore developments include three resorts, two restaurants, a
YMCA camp, a Bible camp, two State recreational areas. and a State fish
hatchery. Pickerel Lake has extensive public use as a fecreafional area and
there Is considerable local interest in the |ake as evidenced by strong local

support of the Pickerel Lake Preservation Project.

A water qual ity monitoring program was in operation from 1979 to 1984 to
determine water qual ity characteristics and identify water qual ity problems

within Pickerel Lake and Its watershed. Samples were col lected at nine

sites: Sites 1 to 5 were on Intermittent streams entering the lake; Site 6



sampled the lake outflow; and Sites 7 to 9 were In-lake sampling sites. Samples
were col lected on the Intermittent streams after rainfall events and during
snowmelt runoff. In-lake samples were collected twice a month during the

spring, summer, and autumn and once a month durlng the winter season.

In-lake sampling indicated Pickerel Lake to be eutrophic as evIdenced by high
concentrations of total phosphorus and organic nitrogen. The main problem at
Pickerel Lake appears to be dangerous nutrient loading from the watershed.
Estimates based on tributary sampling at Sites 4 and 5 indicated that areal
loads to the lake exceeded .15 g/ng/year P in 1979 and.2.22 g/mzlyear N in 1979
and 1982. These loads excegded the permissible loading levels designated by

Vol lenwelider (1968). |If left unchecked, these nutrient loads will acceleraTte

eutrophication processes in Pickerel Lake.
Water qual ity analysis has also indicated:

1. Based on the ratio of total nitrogen to total phosphorus, Pickerel Lake may
be shiffing from a lake that would tend toward phosphorus | Imitation to one

that tends toward nitrogen |imitation.

2. The trophic staTe indices caiculated from total phosphorus concentrations

Indicate that total phospherus s increaslng in the lake over Time.

3s The lake Is very productive for a warm water fishery. The dominant
fraction of nITrogen‘ls organic and is probably cerived from agricultural
loading. Because Pickerel Lake is a popular recreation lake and because it
Is the deepest natural lake in South Dakota, emphasis shoula be placed on
the lake To reduce non—point sources of nutrients in order to prevent |ake

degradation.



Shorel ine erosion contributed nearly 98% of the sediment to Pickerel Lake or
about 9,310 fons (7 acre-feet) per year. Sediment contribution from the
watershed (208 tons/year) was relatively minor largely due to the settling

action of numerous sloughs and potholes in the dralnage area.

Excessive fecal collform levels were observed in-lake three times at Site 7 and
once at Site 8. Also, excessive fecal collform levels were observed at
tributary Sites 1 and 2. Non-point sources of pollution from the watershed as
indicated by high nutrient loading and excessive fecal coliform levels are poor
crop and grassland management, feedlots lacking pol lution controls, streambank

erosion, and failling individual septic tank systems.

A total of 8% of the watershed was treated with BMPs during the Pickerel Lake
Preservation Project which brought the total percentage of treated watershed
land to an estimated 76%. Permanent grass ccver was establ ished on 461 acres in
.Day County and 107 acres in Roberts County. One hundred acres in Day County

were placed under the no-till system.

One animal waste management system and stock dugouts on flive farms serving over
360 acres, were completed in 1982 and 1983. Several new septic tank systems
were [nstalled by lakeshore cabin owners and a new septic tank drainage field
system was constructed for the Pickerel Lake Lodge. Total treated acreage

during the Pickerel Lake Preservation Project amounted to about 1,027 acres.

Nutrient loading to the lake from the watershed may be reduced by using Best
Management Practices (BMP's) such as proper fertilizer management practices,
minimum 11 lage, proper rangeland management and feedlot wastewater control
systems. Land owners need to malntain ex[sting BMPs or else any gains in

nutrient and sediment reduction will be lost. A septic tank survey should be



conducted around the lake to Identlfy problem areas and technlcal assistance

should be provided to control existing problems., Shorel ine stabi|ization |s

recommended In rapidly eroding areas. After the above measures are

Implementated, selective dredging and chemical phosphorus flocculation may

Improve water quality and the overal | recreational potential of the |ake.



.

Pickerel Lake Watershed Description

A.

General Description

Pickerel Lake is a popular recreational lake located In northeastern
Day County. It is the deepest natural l|ake in South Dakota, having a
maximum depth of 43 feet and a mean depth of 22 feet. The elongated
lake has a surface area of 955 acres and 9.4 miles of shoreline
(Marrone, 1978). The bottom Is predominanfly rubble with scattered
areas of sand and gravel. SIlt and organic clay are found in the bays

and deeper areas of the |ake.

Pickerel Lake is one of the recharge areas for the Basal System,
Pierre Aquifer, and shal low aquifers in the vicinity of a chain of
lakes known as the Waupay Lakes Basin., Water is supplied to the |ake
by direct precipitation, watershed runoff and groundwater. The
quantity of groundwater entering the lake is unknown. It has been
reported (Leap 1572) that all lakes in this area of Day County are
surrounaded by relatively Thick, well developed surface aquifers. The
aquifers range in thickness from abéuf 10 To 20 feet and are in direct

hydraul ic connectcn with rke |akes.

The Pickerel Lake watershed is situated in the Co+eau des Prairie, a
hilly plateau 6f glaclal moraine encompassing portions of Day,
Marshal |, and Roberts counties. The majority of the watershed is
within Day County (Figure 1). The drainage area consists of about
17,496 acres according to Landsat-Remote Sensing estimates

and 15,015 acres according to an on-site survey by the U.S. Soil



Figure 1.

Pickerel Lake Watershed
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Conservation Service (SCS). The on-site survey Is considered to be

more rellable.

The watershed consists of two major dralnages and three minor
dralnages. Chekepa Creek enters the lake from the east and dralns the
largest area In the watershed. Dry Creek drains the next largest area
and enters Pickerel Lake from the north. The remaining watershed area
Includes direct runoff areas along the shorel ine and three minor

dralnages.
B. Beneficial Uses and Impalrments

Pickerel Lake Is a heavily used recreational |ake providing fishing,
boating, waterskiing, picnicking, camping and swimming. The .[akeshore
camping areas were used by 53,000 people In 1981, 55,000 people in
1682, and 60,000 people in 1983 (Day County Conservation District
Final Report, 1984, Appendix A). These vearly increases indicate that
public use in Pickerel Lake Is growing.af a rapid pace and wil |
continue to increase in the future (ibid.). The lake supports a
permanent warmwater flishery of perch, bass, crapple, bul | head,

wal leye, northern pike, and bluegill (Marrone, 1978). To date no fish
kills have been documented. The South Dakota Department of Game,
Fish, and Parks (GF&P) continues to manage the lake as a

wal leye-panfish=bass |ake with |imited stecking of northern pike and
smal Imouth bass. Appendix B contains the 1978 Pickerel Lake Fisheries
Survey. At present the lake serves as a control In an ongoing study
to determine the effectiveness of wal leye stockling in other South

Dakota |akes.



According to the South Dakota Board of WaTervand Natural Resources
regulation, Chapter 74:03:02, "Surface Water Qual Ity Standards",
Pickerel Lake Is classified as having the beneficial use designations
of: warmwater permanent fish |[fe propagation, |imited contact
recreation, Immersion recreation, wildl|lfe propagation and

stockwatering (Table 1),

Dense weed beds in nearshore areas and blue-green algal blooms in open
wafér Impalr Immersion recreation In Plckerel Lake during the summer,
Other perlem areas Include: faulty septic tanks, three feedlots with
high pollution potential and soil erosion from cropland, pastures. and
the lake shorel ine (Day County Conservation District Final Report,
1984, Appendix B). These are sources of nutrients, fecal éoliform
bacteria, and sediment that enter Pickerel Lake and contribute to the

degradation of water quality.

Al'l of the contributing Intermittent tributaries are classified

for: wildlife propagancn, stockwatering, and irrigation. Although
the tributaries haﬁe less stringent water qual ity criteria, they must
not cause the more stringent Pickerel Lake criteria to be exceeded
(Table 1). Water qual ity data suggest that Pickerel Lake may be
receiving excessive nutrient |oads as wel| as high levels of fecal
col iform from these ircinages. The Tripbutaries, mainly Chekapa and
Dry Creek, are also sources of appreciable Input of sediments into
Pickerel Lake. The U.S. Soll Conservation Service (SCS) estimated an
average of 208 fons of sediment is transported into the |ake each year
from cropland and grassland (SCS Soil Erosion and Yield Study 1981).

However, the report also notes that nearly 98% of the sediment
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del ivered to the lake (9,310 tons/year) Is derived from shorel ine

erosion.

Pickerel Creek, the outflow, Is classified for: warmwater marginal
fish | Ife propagation, |Imited contact recreation, wildllfe
propagation and stockwatering, and Irrigation. Levels of all water
qual Ity parameters at Pickerel Creek meet with applicable standards.
Table 1 |Ists the water qual ity criteria by parameter for each

beneficlal use classlification.
C. Land Use.

Land use In the watershed is predominantly agricultural. Estimates
based on Landsat Remote Sensing (Figure 2) indicate a total watershed
drainage of 17,49 acres. Approximately 10,869 acres (62%) of the
area Is grassland, 5,276 acres (30%) cropland, 1,174 acres (7%) water
and wetland area, and 150 acres (1%) forestland, farmstead and/or |ake
coTTageg. Smal| grains are the main crops grown [n the watershed.

The major portion of the Pickerel Lake Watershed is privately owned

al though several areas adjacent to the lake are administered by the
U.S. Bureau of Indian Affairs (BIA) and the Sisseton-Wapehton Sloux

Tribe.

Extensive residential development has occurred along the shorel ine of
the lake. In 1971 approxirately 55% of the shoreline had been
developed (Hansen, 1976). At present, shorel ine developments Include
over 330 homes, cablins, and fraller houses. Most of the |atter are
used only durlng the summer months. Other developments include three

resorts, two restaurants, a YMCA camp, & Bible camp, two steate
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recreational areas and a state flsh hatchery., Much of the remalning

shorel Ine area Is too steeply sloped for residential development.

Cl imate, Major Solls and Geology

Cl Imate

The clImate of northeastern South Dakota Is continental with cold, dry
winters and short springs marked by rapid weather changes.

Forty-=two percent (42%) of total annual precipitation Is normal |y
recorded In the 3-month perlod from April through June. The highest
monthly precipitation falls In June, averaging 3.93 Inches over one
6-year period. Summer and autumn are characterized by warm to mild
days with a maximum of sunshine. Mean minimum and maximum
temperafures in the Waubay area are 60°F and 84°F during July; 0°F and
20°F durlng January (Hodge, 1960). Mean annual temperature is about
44°F. Average annual precipitation and lake evaporation amount to 22
and 32 inches, respectively (South Dakota State Planning Bureau,

19753,
Major Solls and Geology

Glacial drift is the parent material of the soils in the watershed and
is also responsible for the topography of the area. Some of the
watershed solls were formed in loess that overlies the drift while

others were formed in alluvium.



The U. S. Soll Conservation Service (SCS) has assigned the fol lowing

general solls classifications for the watershed (Solls of Day County,

1952) ¢

de.

Forman-Aastad-Buse Assoclation

These solls are wel| dralned and moderately well drained, gently
undufaflng to steep. loamy soils formed In loamy glacial til].
This assoclation Is a glaclal horalne that consists of hills,
swales, and numerous depresslons or potholes. Slopes are short
and Irregular., The dralnage pattern is well defined in parts of
this association, but in other areas swales and small| drainage

ways terminate In sloughs, small lakes, and depressions.

About 40% of the area is comprised of Forman soils, 20% Aastad

soils, and 15% Buse solls. The rest are minor solls.

Forman solls are on the sides of rounded hills. Aastad soils are
In the swales. Buse soils are In the higher parts of the
landscape. In many areas of this assoclation, solls are too

steep or too stony to be cultivated.

Most cultivated solls are subject to erosion. Control of erosion
Is the maln concern of conservation management. A major portion
of these solls are under cultlivation. The solls are well sulted
to corn, smal | grains, flax, alfalfa, and tame grasses. Other
areas remalin in native grass and are used for grazling or for

growling hay,

10



Renshaw=Fordvil le Assoclation

These solls are somewhat excessively dralned and wel | dralned,
nearly level to steep, loamy solls that are shallow and
moderately deep over outwash sand and gravel. A few sloughs,

smal | lakes, and potholes are scattered throughout the area.

About 45% of the area Is comprised of Renshaw soils and 30%

- Fordville solls. The rest are minor solls. Fordville solls

general ly have sand and gravel at a depth of about 22 Inches.

The solls are droughty. Available water capacity Is low or
moderate. Runoff Is medium. These solls are subject to water
erosion and soll blowing. Conservation of moisture and control
of water erosion and soil blowing are the main concern of

conservation management,

Many areas of this soll association are cultivated and used for
growing small grains, flax, alfalfa, and other early maturing

crops.
Other Solls

There are a number of minor soils including Sioux and Parnell.
One of the more common ones is Parnell. It Is very poorly
drained and occurs in many depressions or potholes throughout the
area. They generally have no natural outlets and are flooded
during the greater part of the year. Nearly all of them are in
grass or wetland vegetation. These soils cover nearly 7% of the

watershed area.



1.

Pickerel Lake Water Qual ity Study Area Selection

Nominations for designation as a Water Qual ity Study Area (WQSA) within the
Fourfh Planning and Development District were solicited from the Fourth
Planning and Development District Commission. |In February 1979 nominations
were requested from all commissioners and the fol lowing |akes were
suggested: Plckerel Lake (Day County), Lake Byron (Beadle County), Lake

Eureka (McPherson County), and Cottonwood Lake (Spink County).

The criteria establ Ished for selectlon purposes were: the State Lakes
Preservation Committee criteria, the South Dakota Lake Significance Ranking
criteria, the avallabillty of solls data, and background water qual ity
data. The most Important criteria affter technical consideration was
evidence of strong public support and the possibil ity of eventually

establ ishing an Implementation project. Pickerel Lake met these criteria
and was selected by the Fourth Planning and Development District Commission
as that District's WQSA. Appendix C contains the Fourth Planning and

Development DIstrict's Pickerel Lake WQSA Report.
Soll Eroslon and Sediment Yield Summary

SCS conducted a soll erosion and sediment yleld study of Pickerel Lake.
Results of the study are summarized In this Sectlion while Appendix D
contains the entire report. The SCS study detalled the type, extent, and
location of erosion and sedimentation problems including the signiflicance

of the contribution from each fributary.

SCS estimated total watershed soll erosion to be 31,181 tons per year with

total sediment deposited in Pickerel lake at 9,518 tons per year or 7.3

acre feet per year. Cropland and grassland erosion (21,871 tfons per year)

12



contributes 208 tons of sediment per year to Pickerel Lake. All of the
lake shore erosion ends up as sediment In Pickerel Lake and Is estimated to

be 9,310 tons per year.

SCS selected best management practices (BMP's) to reduce sediment yleld and
estimated required coverage and probable costs to adequately treat this
watershed. The total cost for application of BMP's (conservation
practices) was estimated at $124,660 or $8.30 per acre. Examples of needed
conservation practices are: conservation tillage systems, grassed
waterways, fleld windbreaks, pasture and hayland planting, sediment control
measures, etc. A detalled breakdown of conservation practices and costs is

presented in Table 2.
Pickerel Lake Water Quality Status Report
Introduction

Pickerel Lake Is.locafed in northeastern Day County (Latitude: 45° 30 min.
24 sec. N; Longitude: 97° 16 min. 24 sec. W; T124N-R53W, Sections 14 22;
23, 26, 27, 34 and 35). It Is the deepest natural lake In South Dakota,
having a maximum depth of 13.2 meters and a mean depth of 6.1 meters. The
lake has a surface area of 386.5 hectares (955 acres) and 9.4 miles of
shorel Ine, Lake volume [s 2.356x10'm or 19,100~acre feet. The bottom is
predominantly rubble with scattered areas of sand and gravel., Silt and

organic rich clay are found In the bays and deeper areas of the |ake.

13
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TABLE 2 BEST MANAGEMENT PRACTICES (Conservation Practices and Measures) 1/ 2/ 3/
PICKEREL LAKE WATERSHED AREA
Conservation Practices Unit Unit &/ Subwatershed "A" Subwatershed "B" Subwatershed "C" Subwatershed "D" Total Watershed
Cost Amount Cost Amount Cost Amount Cost Amount Cost Amount Cost
Needed Needed Needed Needed Needed
(Dollars) {(Dollars (Dollars) (Dollars) (Dollars) (Dollars)
Cropland - 6,666 Acres
Conservation Cropping system acre - 2,066 - 1,595 - 1,898 o 1,107 & 6,666 -
Conservation Tillage System acre 5 2,066 10,330 1,595 7,975 1,898 9,490 1,107 5,535 6,666 33,330
Grasses & Legumes in Rotation acre 18 155 2,790 120 2,160 142 2,556 B3 1,494 500 9,000
Grassed Waterways acre 500 2.5 1,250 2.0 1,000 2.2 1,100 1.3 650 8.0 4,000
Waste Utilization acre 3 - - = < 380 1,140 220 660 600 1,800
Minimize Fall Tillage acre = 330 = 638 = 759 - 443 - 2,170 -
Hinimize Pesticide Use acre - 330 - 638 - 759 - 443 - 2,170 ®
Contour Stripcropping acre 6 62 372 48 288 57 342 33 198 200 1,200
Timing Nitrogen Application acre - 330 - 638 - 759 - 443 - 2,170 -
Field Windbreaks mile 250 1.5 375 1.0 250 1.5 375 1.0 250 5.0 1,250
—Grassland - 6,870 Acres .
gfpreper Grazing Use acre = 6,918 - 448 = 744 - 325 = 3,435 -
Pasture & Hayland Planting acre 20 280 5,600 65 1,300 108 - 2,160 47 940 500 10,000
Deferred Grazing . acre - 575 - 134 - 223 - 98 e 1,030 =
Planned Grazing Systems acre = 112 = 26 - 43 ] 19 = 200 -
Livestock Water Stations No. 1,000 1 1,000 1 1,000 1 1,000 1 1,000 ) 4,000
Pasture & Hayland Management acre = 1,918 ‘ = 448 = 744 = 325 - 3,435 &
Waste llanagement Systems No. - ] S 1 20,000 - - - L 1 20,000
Wildlife Upland Habitat Mgmt. acre 4 11 44 3 12 4 16 2 8 20 80
Farmsteads, Urban & Other, 556 acres
Sediment Control Measures af acre 2,000 18 36,000 - - 2 4,000 - - 20 40,000
TOTALS - Total acres - 15,015 & acres 57,761 33,985 22,179 10,735 124,660 or

$8.30 per acre
1/ Needed to get "Land Adequately Treated."
2/ Refer to Soil Conservation Service Technical Guide for South Dakota 1981
3/ On site investigation and planning are necessary to determine kinds, locations, sizes, extent & costs of practices (BMP'sg)
4/ Refer to Soil Conservation Service Cost-Return Handbook for South Dakota 1981
5/ Examples of measures are: cover and green manure crop, filter strips, lined and grassed waterways, diversions, mulching, sediment basins, streambank
protection, and critical area planting '
6/ Includes 933 acres of non-sediment producing land *



Pickerel lake has been assigned the following beneficial uses according to
the South Dakota Board of Water and Natural Resources Regulation,

Chapter 74:03:02:

® Warmwater permanent fish |ife propagation;
° Immersion recreation;

® Limited contact recreation;

° WildlIfe propagation and stock watering.

Water qual Ity samples were collected from in-lake and tributary sites
between 1979 and 1984. Table IV-1 and Figures 3 and 4 describe the

sampl Ing site locations., Tables |V=2 through IV=-14 summarize the water
qual ity data collected at each site on an annual basis and Tables [V=15
through 1V=27 summarize the violations of South Dakota's water qual ity
standards observed at the various sampling sites. Tables and figures (|V=1

through 1V=31) discussed in this chapter are contained in Appendix E.

The fol lowing discussion will center around the water qual ity data.
Violatlons of the State's water qual ity standards will be described and the
location of the violations Identified. Any potentially limiting nutrient
will be Identifled, trophlc state Indices will be discussed and nutrient

loads presented.
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Figure 3. Pickerel Lake sample sites.
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46P 107
(Fl=1)

46P 108
(PI1-8)

46P 109
(P1-9)

46P17A
(PI=7K)

46P |8A
(P1-8A)

46P 19A
(P1=-9A)

B71008HB.wq

Latitude 45 deg., 31 min.,, 01 sec.; longitude 97 deg., 17 min.,
01 sec.; Township 124N, Range 53W; Section 15. NE1/4, SE1/4,
SW1/4, SW1/4. Pickerel In-lake site by northeast shore.

Latitude 45 deg., 30 min.,, 03 sec.; longltude 97 deg., 16 min.,
03 sec.; Township 124N, Range 53W; Sectlon 23. SW1/4, SW1/4,
SW1/4, SW1/4. Pickerel In-lake site by east shore.

Latitude 45 deg., 28 min., 38 sec.; longitude 97 deg., 16 min.,
04 sec.; Township 124N, Range 53W; Section 34, SE1/4, NE1/4,
NE1/4, SE1/4. Pickerel In~lake site by south shore.

Latitude 45 deg., 30 min., 55 sec.; longltude 97 deg., 17 min.,
22 sec.; Township 124N, Range 53W; Sectlon 16. SE1/4, SE1/4,
SE1/4, SE1/4. Pickerel In-lake site by northwest shore.

Latltude 45 deg., 29 min., 55 sec.; longltude 97 deg., 16 min.,
00 sec.; Township 124N, Range 53W; Section 26. SE1/4, NW1/4,
NW1/4, NW1/4. Pickerel in-lake site by east shore.

Latitude 45 deg., 29 min., 08 sec.; longltude 97 deg., 16 min.,
17 sec.; Township 124N, Range 53W; Section 34. NE1/4, NW1/4,
NE1/4, NE1/4. Plckerel in-lake site by southwest shore.

Figure 3 (cont.). Pickerel Lake sample sites.
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46P 101
(PI-1)

46P 102
(Pl=2)

46P 104
(PI-4)

46P105
(Pl=5)

46P 106
(PI1-6)

46P 13Y
(Pl=3Y)

46P13Z
{P|=3Z)

Latitude 45 deg., 31 min., 47 sec.; longlitude 97 deg., 16 min.,
36 sec.; Township 124N, Range 53W; Section 15. NW1/4, NW1/4,
NW1/4, NE1/4. North tributary to Pickerel Lake.

Latitude 45 deg., 31 min., 42 sec,; longltude 97 deg., 16 min.,
29 sec.; Township 124N, Range 53W; Sectlon 15. SW1/4, NE1/4,
NW1/4, NE1/4., North-northeast tributary to Pickerel Lake.

Latitude 45 deg., 30 min., 34 sec.; longitude 97 deg., 15 min.,
00 sec.; Township 124N, Range 53W; Section 23, NE1/4, SW1/4,
SE1/4, NE1/4. Tributary northeast inlet to Pickerel Lake.

Latitude 45 deg., 28 min,, 55 sec.; longltude 97 deg., 15 min.,
46 sec.; Township 124N, Range 53W; Sectlon 35. NE1/4, NE1/4,
SW1/4, NW1/4. Pickerel Lake Inlet at State Fish Hatchery.

Latltude 45 deg., 30 mIn., 15 sec.; longltude 97 deg., 16 min.,
58 sec.; Township 124N, Range 53W; Sectlon 22. NW1/4, NW1/4,
SE1/4, SW1/4. Pickerel Lake outlet at State Park.

Latitude 45 deg., 31 min., 46 sec.; longitude 97 deg., 14 min.,
52 sec.; Township 124N, Range 53W; Sectlon 14. NE1/4, NE1/4,
NE1/4, NE1/4. Northeast tributary to Pickerel Lake.

Latltude 45 deg., 30 min., 48 sec.; longitude 97 deg., 16 min.,
04 sec.; Township 124N, Range 53W; Section 23. SW1/4, NW1/4,
NW1/4, NW1/4. Northeast tributary to Pickerel Lake.

Figure 4 (cont.). Pickerel Lake watershed sample sltes,
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Water Qual Ity Parameters
Dissol ved Oxygen

Pickerel Lake has been classified by the State of South Dakota as a warm
water permanent flish |Ife propagation body of water. Therefore, dissol ved
oxygen (DO) concenfrations are not to be less than 5.0 ppm. In-lake DO
concentrations ranged from 5.5 to 13.8 ppm and therefore were never at
dangerous levels In the upper surfaces 6f the water. DO concentrations at
depth are not known. Figures IV=1 through 1¥=3 demonstrate the general
trends of DO observed in 1979 at Sites 46P|07, 46P108 and 46P109. In
general, the DO appears TB decrease through the summer until| about

September and then to Increase. The decrease observed is probably related

to Increasing water temperatures.

At the tributary sampling sites, low DO concentrations were observed at
Sites 46PI01, 46P104 and 46PI3Y. At Site 46PI101, DO concentrations were
low in 57% of the samples; at Site 46P104, DO concentrations were low in
35% of the samples; and at Site 46PI3Y, DO concentrations were low in 50%
of the samples. DO concentrations range& from <1.0 to 10.3 ppm &t
Site 46PI01, from 1.9 to 12.3 ppm at Site 46P104, and from 1.3 to 15.7 ppm
at Site 46PI13Y. The reason(s) for the low dissolved oxygen values are not
known at this ftime. All other Inflows or outflow sites had adequate DO

level s.
Fecal Col iforms

As previously stated, Pickerel Lake has been assigned the beneficial use of

immersion recreation. Therefore, fecal coliform levels are | imited to 200

per 100 ml as a geometric mean based on a minimum of not less than five
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samples obtalned during separate 24-hour periods for any 30-day period, nor
shal | they exceed this value In more than 20% of the samples examined In
the above described 30-day period; nor shall they exceed 400 per 100 ml in
any one sample from May 1 to September 30. |In-lake, the 400 per 100 mi

| Tmit was exceeded three times at Site 46P107 (mean violation 19,527 per
100 ml) and once at Site 46P108 (2,000 per 100 ml) In 1979 (see

Flgures IV-4 through [V=-6).

High Ievéls of fecal col Iforms were observed at Site 46P|01 twice In July,
1979 (l.e., 430 per 100 ml and 510 per 100 ml). Site 46P102 was observed
to have high fecal coliforms in June and July, 1979. The geometric mean
was 903 per 100 ml In June and 933 per 100 ml In July. The in-lake
violatlons observed at Site PI07 were probably a result of septic tank
seepage (see Wlatershed Problems and Recommendations). Sites 46P104 and
46P105 also had high levels of fecal col iforms. Sources of fecal
contamination should be identified in order to protfect immersion recreation

in the |ake.
pH

The most stringent criteria for pH cccurs under the beneficlial use category
of Immersion recreation., The pH shall be greater than 6.5 units and less
than 8.3 units., In-lake, the pH exceeded the 8.3 IImit or was |ess than
the 6.5 IImit In 34% of the samples (Tables V=20 through 1V-22). Average

In-lake pH values ranged from 7.3 to 8.1,

Based on the above criteria, the waters flowing into the lake from

Site 46P101, Site 46P102 and Site 46P13Y were observed to have pH values
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less than 6.5 units. Sites 46P102 and 46PI3Z were observed to have pH

values greater than 8.3.

Total Sollds, Total Dissolved Sol ids and Suspended Sol ids (Total Residue,

Dissolved Resldue and Total Nonfilterable Residue)

Dissolved sollds Is a term assoclated with fresh water systems and consists
of Inorganic salfs, small amounts of organic matter, and dissolved material
(EPA, 1976). The principal Inorganic anlons dissolved In water Include
carbonates, chlorides, sul fates and nitrates and the principal cations are
sod Tum, poTasSIum,'calclum and magnesium., Based upon the beneflicial uses
assigned to Pickerel Lake, total dlssclved sol Ids should not exceed

2,500 mg/l. |In-lake concentrations of total dissolved sol ids ranged from
106 ppm at Site 46PIB8A to 660 at Site 46PI19A. The observed levels are not

considered to be excessive.

The |Imits for suspended solids establIshed for a warm water permanent
fishery Is 90 ppm. Excessive suspended solfds In a body of water can have
a defrimental effect on a lake's fishery. In 1965, the European Inland
Fisherles Advisory Committee identified four (4) means by which suspended
sol Ids can adversely affect fish and fish food populations (EPA, 1976).
Fish swimming in waters with high suspended sol Ids can be kil led directiy,
thelr growth rate reduced, or their resistance to disease reduced. In
additlon, suspended sollds can prevent the successful development of fish
eggs and larvae, modify natural movements and migrations of fish and reduce
the abundance of food available to flsh. Only two excessive levels of
suspended sol Ids were observed (Site 46P105, 425 ppm; Site 46P109,

118 ppm). Although Site 46P109 is In the same vicinlty as Site 46P105, the



sampl Ing dates were different. Therefore, the source of the suspended

sol Ids cannot be attributed to Site 46P105,

Ammonla as NItrogen

The |Imit of 0.04 ppm, established by the State for ammonia as nitrogen is
based on un-lonized ammonia. Concentrations exceeding this | Imit were not
observed in Plékere[ Lake. Figures IV=7 through IV=9 i|lustrate the total
ammonia concentrations for 1979. At Slte 46P107, an increase In ammonia
was observed over June and July and a large Increase In November and
December. Ammonia concentrations at Site 46P108 increased between July and
August. Site 46P109 demonstrated ammonia concentrations similar to those
observed at Site 46P|07 except that the first increase was observed.in

August rather than over June and July.

In-lake mean concentrations of ammonia ranged from .006 ppm at Site 46P108
to .54 ppm at Site 46PI8A. The mean concentrations of ammonia ranged from
.01 ppm at S}Te 46P104 to .30 ppm at Site 46P105 (Note in Table |V=6 a

value of 20 ppm for ammonia is reported. This value is not recorded on +he

raw data sheets and Is assumed to be a typographical error).
Kjeldahl Nitrogen

In-lake Kjeldahl nitrogen ranged from .10 ppm at Site 46PI9A to 3.6 ppm at
Site 46P18A. The mean concentrations were .88 ppm at Site 46P107, .64 ppm
at Site 46P108, .71 ppm at Site 46P109, .86 ppm at Site 46PI7A, .88 ppm at
Site 46PI18A, and .68 ppm at Site 46PI9A. Flgures IV-10 through V=12 show
the total Kjeldahl nitrogen data observed at Sites 46P107, 46P108 and

46P109. There were no clearly discernable trends.



The Inflows and output sites had total Kjeldahl nitrogen concentrations
that ranged from .05 pPpm at Site 46P104 to 5.05 PPm at Site 46P101. |n
general, total Kjeldahl nitrogen mean values tended to be higher In the

tributary sites than the In-|ake sltes.
Nitrate as Nitrogen

Nitrate nitrogen concentrations range from 0 to 10 ppm In unpol luted fresh
waters (Wetzel, 1975) anq It Is the nutrient source readily assimulated by
the phytoplankton. In-|ake concentrations ranged from .10 to .60 ppm and
tributary concentrations ranged from .10 fé 6.0 ppm. The 6.0 ppm
concentration was observed at Site 46P102 In 1979 and the mean

concentration at the site was 2.69 ppm.
Nitrite-Nitrogen

Nitrite-nitrogen levels are generally low In natural waters (0 to .01 ppm;
Wetzel, 1975), The greatest concentration of nitrite~nitrogen observed in
Pickerel Lake was .02 ppm. In general, the levels of nitrite were

<.01 ppm. The highest nitrite-nitrogen concentration observed in the

tributaries occurred at Site 46P |02 and was .05 ppm.
Inorganic Nrfrogen and Organic NItrogen

“Inorganic nitrogen is the sum of ammonia, nltrate and nitrite-nitrogen
concentrations and organic nitrogen is total Kjeldahl nitrogen less
ammonla. Table V=28 gives the mean organic nltrogen (ORGN) and mean
inorganic nitrogen (|NON) concentrations observed In Pickerel Lake. In
addition, the Table glves the standard devlations, number of observations

and minimum and maxImum values observed in the |ake.
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Organic nitrogen ranged from 0.0 ppm to 3.10 ppm and mean in-lake values
ranged from .59 ppm to .848 ppm. These mean values suggest that the
trophic status of the lake ranges from meso-eutrophic to eutrophic (Wetzel,
1975; Table 11-4). Based on those mean values, organic nitrogen is the
domInant form of nitrogen in Pickere| Lake. Figures IV-13 through Iv-18
show the observed data points. A common trend between sltes was not

dlscernable.

Inorganic nitrogen concentrations ranged from .116 ppm to 1.50 ppm and mean
in-lake concentrations ranged from .142 to .225 ppm (Table |V-28)., Based
on these values, Pickerel Lake would be classified as ulta-ol Igotrophic to
ol Igo-mesotrophic., Figures |V=19 through IV-24 demonstrate the observed

data.
Total Phosphorus

Total phosphorus Is a common water qual ity parameter often used as an index
of a lake's frophic state. Reckhow, et al. (1980) proposed that a |ake
with phosphorus concentrations ranging between .020 and .050 ppm would be
classified as a eutrophic lake and a lake with phosphorus concentrations
greater than .050 ppm would be classifled as hypereutrophic. General
characteristics assigned to a eutrophic lake are: 1) reduction in
aesthetic properties; 2) diminished enjoyment from body contact recreation;
and 3) generally very productive for warm water fisheries. A
hypereutrophic lake is considered to be a typical "old aged" lake In
-advanced succession. There would probably be some fisheries but there are
also probably high levels of sedimentation and algae or macrophyte growth

diminishing the open water surface area.
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Total phosphorus concentrations In-|ake ranged from .007 to ,230 ppm and
mean [n-lake concentrations ranged from ,036 ppm to .073 ppm. Therefore,
Pickerel Lake's trophic status would be conslidered to range between
eutrophic and hypereutrophic over the period of study. There Is reason for
concern about Increasing Phosphorus |oads |n Pickerel Lake becaﬁse the mean
concenvrations in 1983 are higher than In 1979, The difference in means
may or may not be real because the sites were changed between 1979 and
1983. This |ake should be monitored In detail In order to determine |f the

lake Is undergoling degradation.

Figures |y=-25 through |v-27 Il'lustrate the total Phosphorus concentrations
observed In Pickerel Lake. At Sites 46P|07 and 46P109, Increases in Total
Phosphorus were observed in August and December in 1979,  However,

Site 46P 108 only showed a large Increase In total bhosphorus in June of

1979,
Total Orthophosphorus

Total of?hophosphafe (or total reactive phosphorus) is a measure of

dissol ved orthophosphate, organic soluble phosphorus and col loidal
phosphorus (Wetzel, 1975), |n addition, in this case, it measures part of
the hydrolyzabie Phosphorus because the total orthophosphate analyses were
conducted on waTers preserved with concentrated sul furic acid (2 mls per

| Iter),

The mean In-|ake concentrations ranged from .005 to .023 Ppm. As with the
total Phosphorus values, the total orthophosphate values were higher in
1982 and 1983 +han |n 1979, (NOTE: The total orthophosphate samples were

not labelled as f1ltereq,) The 1979 data Is illustrated In Figures |v-28
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and IV=30. Sites 46P107, 46P108 and 46P109 were observed to increase in
orthophosphate concentrations In the fall. In addition, Site 46P108 showed

an increase in orthophosphate concentrations In June.

Limiting Nutrient

If an organism Is to survive in a glven environment, It must have the
necessary materials to malntaln itself and be able to reproduce. If an
essentlal materlal approaches a critical minimum, this material will be the
| Imiting one (Odum, 1971), Phosphorus Is often the nutrient that [s

| Imiting In an aquatic ecosystem.

In order to determine that nutrient which will tend to be I Imiting, EPA
(1980) has suggested the ratio of total nitrogen to total phosphorus of
15:1. If the ratio calculated from observed data is greater than 15:1, the
lake is assumed to tend toward phosphorus |Imitation. |f the ratio is less
than 15:1, the lake Is assumed to tend toward nitrogen |imitation. The
further the calculated ratios are from the 15:1 ratio the more confident

the analysist is in the conclusion.

Table V=30 shows the 95% confidence intervals for the in-|ake ratios of
total nitrogen fo total phosphorus. There are Indlcations that the ratios
are shifting from what would be considered a phosphorus |imiting trend to a
nitrogen [Imiting trend. Monitoring should be contlnued to determine I[f
the observed values in Table V=30 are real or an artlfact of analytical

procedures,
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Trophic State Index (TSI)

In 1977, Carlson presented a numerical trophlic s+aTe Index from 0 to 100,
Each major division (10, 20, 30, etc.) represents a doublIng In algal
biomass. The numerical index can be calculated from Secchl disc readings,
chlorophyl!l a and total phosphorus concentrations. The results in

Table 1V-30 are the mean annua| TSi's calculated from the total phosphorus
concentrations. The trend observed suggests that the mean TSI's for total
phosphorus are Increasing over time. This meéans that the algal biomass is
Increasing Indicating an increase In eutrophication. In future analyses It
would be useful to obtaln data for chlorophyl| a and Secchi disc In

addition to phosphorus In order to compare TSI values between parameters.
Nutrient Loads

The nutrient load data Is not available for Sites 46P(01, 46P102, 46P|3Y,
46PI13Z and 46P104 (at the 36=inch culvert). Data was available for the
60-1Inch culvert at Site 46P104 and at Silte 46P105, Therefore, the

estimated nutrient loads are underestimates,

Table 1V=31 presents the nutrient loads for Sites 46P|04 (60-Inch cul vert)
and Site 46P105. Also present are the areal loads. Even though the areal
loads are underestimates the values suggest that Pickerel Lake Is receiving
dangerous |oads of the nutrients, total phosphorus and total nitrogen

(Yol lenweider, 1968; cited in Wetzel, 1975, Table 12-10). Because Pickere]
Lake has a mean depth of 6.1 meters and Table 12-10 has estimates of
dangerous loads for |akes with mean depths of 5 meters and 10 meters,
dangerous load estimates were obtained by extrapolation. For a |ake with a

mean depth of 6.1 meters, the dangerous load for total phosphorus Is
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<15 g/mz/yr. and for total nitrogen is 2.2 g/mz/yr. Total phosphorus areal
loads exceeded .15 g/ng/yr. In 1979 and total nitrogen areal loads exceeded
22 g/mz/yr. in both 1979 and in 1982 (Table IV=31), Therefore, based on
these |imited data, there Is concern that Pickere| Lake s approaching a

state of greater eutrophy.

Summary

Pickerel Lake Is the deepest natural lake In South Dakota and has been assigned

the following beneficlal uses: 1) warm water permanent fish |Ife propagation;

2) immerslon recreation; 3) |imited contact recreation; and 4) wildlife

propagation and stock watering. The following Information will summarize the

water qual ity observations.

1.

Dissol ved oxygen concentrations in-lake were adequate to support a warm
water permanent flshery. However, low dissol ved oxygen concentrations were

observed at tributary Sites 46P101, 46P104 and 46PI3Y.

Excessive fecal coliform levels were observed in-|ake tThree times at
Site 46PI07 and one at Site 46P108. Also, excessive fecal col iform levels

were observed at tributary Sites 46P101 and 46P[02.

In-lake pH values either exceeded the |imit of 8.3 or were less than 6.5 in
34% of the samples. Tributary Sites 46P101, 46P102 and 46P13Y had pH

values less than 6.5 and tributary Sites 46P102 and 46P(3Z were observed to

have pH values greater than 8.3.

Excessive suspended sol ids were observed at Site 46P104 (42.5 ppm) and
46P109 (118 ppm). Total dissclved sol Ids were not consldered to be

excesslve for malntaining fish |1fe.
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140,

11.

12,

15,

Excessive levels of un-ionlized ammonia were not observed.

Nitrate nitrogen concentrations were within the range considered typlcal of

unpol luted freshwaters.

NItrite-nitrogen concentration higher than those considered to be typical

of natural water were observed.

Based on the organic nitrogen concehfré?lons, Pickerel Lake had a trophic
state that ranged from mesc-eutrophic to eutrophic., In addItlon, organic

nitrogen appears to be the dominant form of nitrogen in the |ake.

Based on the Inorganic nitrogen concentrations, the trophic state of the

lake ranged from ol Igotrophic to ol [go~-mesotrophic.

Total phosphorus concentrations predict the trophic state of Pickerel Lake

to range from ol igotrophic +o hypereutrophic.

Based on the ratio of total nitrogen to total Phosphorus, Pickerel Lake may
be shifting from a |ake that would tend toward phosphorus | imited to one

that tends toward nitrogen |Imitation.

The trophic state indices calculated from total phosphorus concentrations

Indicate that total Fhosphorus is Increasing In the lake over tine,

Nutrient |oad calculations for total phosphorus and total nitrogen Indicate

that Pickere| Lake is recelving dangerous |oads.

In general, Pickere] Lake Is best classified as a eutrophic lake. The |ake Is

very productive for a warm water fishery. The dominant fraction of nitrogen is

organic and Is probably derived from agricultural loading. Because Pickerel

Lake Is a popular recreation |ake and because It is the deepest natural lake in
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South Dakota, emphasis should be placed on the lake to reduce non-point sources

of nutrients In order to prevent |ake degradation. The indications from the

loading data suggest the lake Is already receiving a dangerous |oad.

VI

Pickerel Lake Watershed Problems And Recommendations

Problems adversely affecting water qual ity in Pickerel Lake are Identified
in the following discussion along with recommendations +o al leviate these

problems.

In-lake and watershed problems and recommendations are dlscussed
separately. However, it must be remembered that in-lake problems are
symptems of the problems occurring in the watershed. Therefore, actions to
mitigate the In-lake problems cannot proceed without concurrent and
coordinated work on the watershed problems. In-lake restoration efforts
alone would be futile. I+ should also be noted that the Pickerel Lake
project Is a preservation project; therefore, the major efforts shoula go

Into watershed treatment.
A.  Watershed Problems and Recommendations
L Individual Septic Tank/Drainfleld Systems
Problem:

Pickerel Lake waters occasionally exceed the Immersion recreation
standards for fecal coliforms. Particularly high col iform levels
were reported on several sampling dates at tributary Site 46P05
and In-lake Sites 46P|07 and 46PI08. High levels of fecal

col Iforms were also observed at tributary Sites 46P[01 and 46P|02

(Figure 4). These fecal coliform violations suggest that nearby
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on-site wastewater disposal systems may be contaminating the |ake
and some of Its fributaries. On May 9, 1980, EPA Infrared photo
Imagery Identified nine (9) homes on the perimeter of Pickerel
Lake as having septic tank surface fallures. Two are in close
proxImity to site 46P107 and four are within 0.6 mile of site

46P108 (Figure 3).

Since shorel ine development on Pickerel Lake totals wel| over 300
dwel lings 1t Is probable that a number of septic tank surface
fai!ures still remain undetected. Dense tree cover obstructed
aerial photography of numerous residential lots Including those
In the heavily developed southern portion of Pickerel Lake. It
Is possible that more sewage disposal systems are failing around
southern Pickerel Lake based on the high concentration of older,
wel |-establ ished homes situated on solls that are poorly sulted

for sub-surface sewage disposal.

Buse-Barnes Loam, the major soll In the developed area of south
Plckerel Lake, Is poorly rated due to the absence of adequate
permeabllity. Soll with low permeability can force excesslve
effluent toward the surface, causing ponding and surface seepage

In the vicinity of the disposal system,

Studies at other South Dakota lakes suggest that septic tanks may
be contributing more to high In-lake fecal coliform levels and
nutrient concentrations than aerial scané have indicated. The
aerial scan technique is |Imited by Its abillty to detect fallure

at the soll surface or near surface (Increased vegetation growth

or retardation of growth). Septic tank surveys at other South
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Dakota lakes have revealed that large numbers of septic tanks are
deficient with respect to established regulations (e.g. capacity,
construction or |ocation); therefore, septic tank contritutions
to In-lake nutrient and fecal coliform loading may be In excess
of that Indicated by aerial scans as a result of transmission of

the septic tank leachate by the groundwater.

Recommendations:

a. It Is recommended that the lake shore property owners form a
sanitary district. |In addition, a septic tank survey should
be conducted to establish the location of the systems, their
age, construction, maintenance practices and to identl fy
problems or potentlal problem areas. |f access to a
particular septic tank site Is not feasible or if
Information gained by way of a mail or door to door survey
Is Tnadequate, septic tank effluent to the |ake may be

located in-lake by means of a Septic Tank Leachate Detector.

If severe problems are found, the sanitary district should
initlate procedures necessary for correctling these systems.
It should serve as the sponsoring agency in efforts to

secure funds for planning and construction of any necessary

facillties.

b. Homeowners should be educated in the proper operation and
malntenance of septic tanks through public meeTlngs, the

media and public information material.
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c. Current local and State regulations concerning instal lation
and malntenance of iIndividual wastewater systems shoulg be
enforced. Applicable zoning regulations need to be reviewed

to determine If they adequately protect the | ake.

d.  Voluntary compl lance to renovate mal functioning systems
needs to be promoted. Compliance and renovation progress
need to be monltored, possibly with a Septic Tank Leachate

Detector,
Watershed Runoff
Problem:

Nutrient loading from the watershed has helped create eutrophic
conditions in Pickerel Lake. Conservative estimates based on twe
tributary sampling sites, 46P104 and 46P 105, Indicate that
Prckerel Lake is st receiving dangerous |oads of total
phosphcrus and total nitrogen. Total phosphorus areal |oads were
.19 g/m /yr 1n 1979 and .08 g/m /yr In 1982, Corresponding total
nitrogen areal loads were 2.65 g/n?/yr and 2.86 g/mz/yr,
respectively (Table |y-31, Appendix E). These nutrients
originate mainly in runoff from feedlots, |lIvestock feeding
stations, cropland and poorly functioning or falllng septic
tanks. If nutrient |oads are not substantially reduced in the
foreseeable future, the eutrophication process In Pickerel Lake
may be accelerated with resultant dense algal blooms, Increased

water turbidity, flsh kills and water odor problems.
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Sediment loading from the watershed (208 tons/year) has not been
a major lake-wide problem, although sediments deposited at the
north end and at the mouth of Chekapa Creek have created shal low

areas favorable for the growth of aquatic vegetation,
Recommendations:

Critical erosion areas Identifled in the watershed should be
prioritized. The Best Management Practices (BMPs) outlined in
the SCS report (Table 2) should be implemented as needed in the
watershed. Current fertilizer application rates and TIiming
should be determined. An evaluation of this data should be
assessed to determine whether ferti|izer management practices

need to be implemented.

The drainage patterns and nutrient contribution of three feedlots
and/or |ivestock feeding areas in the vicinity of Pickerel Lake
(NW26-124-53; NW 23-124-53; SE 27-124-53) should be determined.
Other potential problem areas such as probable faulty septic
tanks In the vicintiy of tributary Sites 46P101 and 46P 102 should
be located and monitored. Addiflqnal‘moniforing should continue
at major tributary sites to more accurately determine the extent

and magnitude of watershed nutrient loading into Pickerel Lake.
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In-Lake Problems and Recommendations

1.

Shorel Ine Erosion
Problem:

Shorel Ine erosion contributes about 9,310 tons of sediment to
Pickerel Lake each year. Al though this is nearly 98% of the
estimated annual sediment load, It represents only about .04% of
the lake volume In acre-feet and therefore does not presently
constitute a serious threat to Pickerel Lake. About 55% of the
shorel Ine sediment is derived from two opposite strefches of
eroding high banks (segments L12, 13, and 227=3,000 f+.) north
and northwest of the Chekapa Creek Inlet (SCS Soll Erosion and

Sediment Yield Study, pp. 12=13), Appendix D).
Recommendation;

SedIment input from the eroding high banks may be greatly reduced
by grading to a 3:1 slope and placement of rock fill reveTmenfs
three feet above the high water |Ine to three feet below normal

water levels,
Eutrophication
Problem:

The major problem with Pickerel Lake Is eutrophication as
evidenced by high concentrations of phosphates and organic
nltrogen and increasing algal growth. The accumulation of

sed[ment, particularly at the north end of the lake and at +he
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mouth of Chekepa Creek, results In shal lcw conditions promoting

the accelerated growth of rooted macrophytes which interfere with

the recreatlonal uses of the |ake.

Recommendations:

Watershed treatment will help alleviate the In-lake problems;

however, results may not be appreclably noticeable for a number

of years. The following are suggestions for in-lake treatment

which should be conslidered:

a.

b.

Nitrogen reduction. It has been hypothesized that the high
concentration of organic nitrogen results from the dle-off
cf nitrogen fixing algae. A complete nitrogen budget for
the lake must be developed to verify this. Available data
are inadequate for the construction of a valid budget. If
this is indeed found to be the major source, a program of

algal harvesting should be initiated.

Qhemical phosphorous precipitation. This method involves
the application of a chemical such as aluminum sul fate
(alum) fto the lake surface to tie up the soluble phosphorus
which forms a precipitate, settles out, and creates a
partial bottom seal. This treatment may have to be repeated
every 1 to 3 years, depending on conditions. Cost estlmates

are $333,000 to $350,000 per treatment.

Shorel ine property owners should be encouraged to use

detergents with no phosphates. Although this may séem | ke

an insignificant measure, phosphate Input from cleaning
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Vi,

products has been shown +o be @ major contributing source of

the nutrients at other |akes.

(o5 A feasibll Ity study should be conducted to determine jf
selective dredging should be undertaken In the north end of
the lake, |If dredging Is Identifled as a cost effective

alternative, efforts should be made to secure funding.

Implementation Activities

Best Management Practices (BMPs) have been Implmented on a total of 8% of
the land In the Pickerel Lake watershed during the Preservation Project.
This brings the total percentage of treated land in +he watershed to an
estimated 76% from an estimated 68% reported by SCS as adequately treated

in 1980.

Establ ishment of permanent cover through grass seeding was completed on 461
acres in Day County and 107 acres in Roberts County (Day County
Conservation District Final Report, 1984, Appendix A). Total ACP cost
share funds expended for grass seédfng projects was $4,888.00. |n
addition, 100 acres were placed under the no-til| system with $619.00 of
ACP cost shares funds. Total treated acreage in Day and Roberts Counties
amounted to about 668 acres at a total ACP cost share expend[ture of

$5,507.00.

Five steck dugouts ang one animal waste management system for a daliry
cattle feedlot were Completed in 1982 and 1983. Total ACP cost share of
these projects amounted to $6,846.00. In the |akeshore area, several new

septic tank systems were instal led by cabin owners and a new field drainage

system was constructed for Pickerel Lake Lodge.
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These measures will help reduce the large phosphorus and nitrogen loads
which have been a perennial problem In Pickersl Lake during the study
period. Establishment of permanent |and cover, particularly on land
adjacent to Dry Creek should reduce sediment and nutrient loading to the

| ake.

Problem areas which still exist in the watershed and |ake shorel Ine Include
faulty septic tanks on Individual cabins, three feedlots with high

pol lution potential, and soll erosion from Inadequately managed farm |ands
and pastures, There Is a need for a comprehensive septic tank survey to
determine the extent to which this sector contributes to water qual ity

degredation in Pickere| Lake.

The Pickerel Lake Preservation Project has educated the public on water
qual Ity problems associated with Pickerel Lake and solutions to those
problems. Local citizens plan to watch for potential pollution situations
and work through the local Soll Conservation District, DWNR and other

agencies for cooperative corrections or enforcement if needed,

Area farmers were exposed to conservation work and have become more aware
of needed BMPs. ASCS has indicated that i+ will maintaln the Pickerel Lake
watershed as a high priority for cost-share expenditures. Landowners need
to maintaln existing BMPs or else any gains In nutrient and sediment

reduction will be |ost.

Interest is high in establishing a |ake management water project district
for continued pollution control work. For more Information on
Implementation activities, please see the Day County Conservation

District's Final Report cn the Pickerel Lake Project (Appendix A).
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I INTRODUCTION

In the fall of 1980, the Conservsation Districts of
Day, Marshail and Roberts Counties decided to hire

a temporary person to make field contacts and deter-
mine if local supporg warranted the feasibility of a
project to preserve the water quality of Pickerel Lake.
Mr. Magnus Gilbertson conducted a survey of the area
in December 1980.

Several meégings were also held in early 1981 and

many local groups, in the area, expessed an inlerest
in the proposed project. On April 1, 1981, the'three
Blstricts agreed;to sponsor the project and executed

a contiact with DWNR to develop a plan for impro‘ing
and maintaining the water quality of Pickerel Lake and
the tributary wateréhed. ‘Thé contract provided for

a completion date of one year, however, an addendum

~was signed to extend the contract to terminate February

14, 1984,



II. AREA DESCRIPTION & WATERSHED MAP

Pickerel Lake is the uppermcst lake in a chain of lakes known as

the Waubay Lakes Basin. It is a popular recreational lake located

in northeastern Day County in the Coteau des Prairie, a hilly plateau
of glacial ﬁoraine. Pickerel Lake is the deepest natural lake in
South Dakota, with maximum depth of 43 feet and mean depth of 22 feet.
The elongated lake has a surface area of 955 acres and 9.4 miles of
shoreline. Predominant bottom type is rubble with scattered areas

of sand and gravel, however, bays and deeper areas are covered with
silt and organic-rich clay.

Total area of the Pickerel Lake Watershed is about 15,000 acres,
consisting of two major drainages, three minor drainages, and shore-
line that are contributing direct runoff to the lake. The major por-
tion of the area is privately owned. However, several areas adjacent
to the lake is Indian administered by the BIA and Sioux-Wapehton Tribe.
Land use 1s almost entirely related to agriculture. On the shorelire
of Pickerel Lake, there are over 330 homes and cabins. It has two
State Parks with camping facilities that were utilized by 53,000
people in 1981, 55,000 people in 1982 and 60,000 people in 1983.
These yearly increases indicated that public use on Pickerel Lake

is growing at a rapid sace and will continue to increase as the
travelling public becomes aware of the excellent facilities available
on one of the finest lakes in the State.

Attached is a map of the watershed.
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IV. WORK PLAN

In May 1981, a work plan was prepared listing the objectives and

goals for Pickerel Lake. The Plan has been our "Bible" and is a

valuable tool that provides guidance in the procedures to be used
towards our goal of preserving and improving the water quality of
the lake.

The major activities of the Flan have been combined into specific
categories and are listed in this report. A copy of 'the Plan is

1

appeﬁded with notations on the progress of our goals and objectives.
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Water Quality Objectives

The water quality objectives are dictated by the necessity.

to protect the natural water courses and lakes from further

pollution and contamination by human activities. The pri-

mary goal of the South Dakota Statewide 208" Water Quality

Management Plan is go improve and maintain water quality

for the maximum beneficial uses by present and future gen-

erations of South Dakotans, The objectives to achieve this

goal are as follows:

1.

2,

3

lie

- To eliminate or reduce underground seepage

from septic tank systems into the lakes aed

watersources within the watershed.

To prevent contamination of underground water

supplies by infiltration of wastewater effluents.
To eliminate or reduce above ground accuwmla=
tions of unabsorbed effluents, plant mitri-

ents or otpér po%lutants which ultimately

are washed into ths qfreams’and lakes.

To eliminate or. reduce erosion caused by

human activities which are contributing sed-
iments to the streams and lakes.

To restore and improve the water quality of
Pickerel Lake by the elimination or reduc-

tion of pollutants entering the lake.



Water Sampling

Water sampling plays an important part in determining the amount
of nutrients in the lake. Monitoring the water quality from in-
lake sampling and runoff should provide information on the amount
of nutrients and sediment entering the lake. In-lake sampling
was taken twice a month during the summer months and once a
month during the winter season (weather permitting).
There was no spring run-off in 1981 as we received only traces
of snow through the winter. In 1982 runoff was guite heavy. On
March 15th Checkpa Creek started running and flow measurements
were 34" deep thru a 60" culvert and 10" deep thru a 36" cul-
vert. The north creek started running thru the bridge on March
3lst. Flow measurements were 30" deep. Runoff continued on
these two tributaries until May 19th on the north creek and flow
on Checkpa Creek was last checked on June 7th. Water samples
were taken 4 days a week during the period.
Runoff in 1983 was practically nill. On April 18, Checkpa Creek
started running and flow measurements were 32" deep thru a 60"
culvert. This lasted for a couple days and then the flow dropped
to around 9" which is the normal flow from the springs located
along'Checkpa Creek. The tributary to the north amounted to a
trickle for a couple of days.
Attached is a map showing the various sample sites.
Observations up to the present time indicate the water quality to
be good with respect to the following tests:

1. Dissolved oxygen has ranged from 7.0 to 13.0 mg/l. (Quality

Standard to be above 5.0 mg/l.)
2. PH has consistently been between the allowable variation

of 6.5 and 8.3.
3. Temperature has not exceeded 80° F,



We have no information on nutrients, suspended solids; ete.
The results of a laboratory analysis on water samples submitted

to DWNR has not been received as yet.
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ACP FUNDING

An application for special ACP funds was made and an allocation
of $30,000 received for the Pickerel Lake Project. These funds
were for use in the watershed covering the counties of Day,
Marshall and Roberts.
The following table is a summarization of ACP funds expended
on projects for the years 1981 through 1983,
1982

_Daz County
SL-1 Establishment of Permanent Cover (grass séeding)

7 farms (304.5 acres) $2781.00
SL-6 Stock Dugouts

4 farms (359.0 acres served) 3,110.00

Roberts County

SL-1 Establishment of Permanent Cover (grass seeding)
1 farm (107.0 acres) $ 979.00

 SL-6 Stock Dugouts

1 farm 1,111.00
TOTAL $7981.00
1583
Day County

SL-1 Establishment of Permanent Cover (grass seeding)
4 farms (156.3 acres) $1,128.00
SL-15 No-Till Systems

1 farm (100.0 acres) 619.00
TOTAL $1,747.00

et e L



1984

Day County
WP-4 Animal Waste Disposal

1 farm $2,657.00
TOTAL $2,657.00
TOTAL EXPENDITURES $12,385.00

After consulting with SCS personnel on the use of ACP monies,
we decided to set forth a practical goal of land treatment on
lands in the Pickerel Lake Watershed.
The special ACP fund set up for this purpose should be used
only for cost-sharing the BPMs listed below:
1. Grass Seeding, SL-1; SL-2
2. Animal Waste Systems directly related to contributing
pollution to a stream or tributary that flows into
the lake, WP-4
3. Grassed Waterways, WP-3
4.  Stock Dugouts, SL-6
5. Sediment Settling Wildlife Developments, WL-1; WL-2
6. Fleld Windbreaks, SL-7
T Small Retention Sediment Dams, WP-1
B4 Stripcropping - Terraces, SL-3; SL-4

9. No-Till seeding, SL-15



V. PROGRESS SUMMARY
A review of the accomplishments on the Pickerel Lake Project show
that in addition to ACP practices on the watershed, many areas
around the lake received our attention. These were as follows:

1. Construction of a new field drainage system
for the Pickerel Lake Lodge.

2. Several new septic tank systems installed
by cabin owners.

3. A septic tank survey of homes around the
lake.

4. Distribution of brochures in the two State
public parks & other public places.

Considerable time was spent in gathering information on a Septic
Leachate Detector. It is felt this type of equipment would be a
valuable tool in locating and determining the amount of pollution
that may be entering'the lake. According to the Swanson Environ-
mental, Inc. of Wisconsin, the cost is around $14,000. We tried

to arrange a demonstration last fall, but cold weather was upon us
before anything could be done.

There has been considerable interest in the establishment of a Lake
Association District similar ta the type now in use in the state of
Wisconsin. It is hoped the State Legislature will pass legislation
to make this possible. Many people feel having a Lake District
would provide more funds for any projects the people are interested
in doing.

Above all, it is felt the most important part of this project was
making the people aware of the dangers of pollution and findinglthe
solutions to combat this problem. Also stressing how important it
is to maintain a clean lake for our present generation and for all

our people in the future.



In conclusion, I wish to mention that a lot of the credit for

work done on this project is due to the untiring efforts of Jim
McFadden, Chm. of our Task Force. He has spent many hours and
personal expense in promoting ideas to maintain and improve the

quality of water in Pickerel Lake. Also, Mr. Lowell Noeske,

"l{\,,;;ff'."“

Day County S.C.S., supervisors and the Day CountysaDistrict Board
assisted in every way possible on all projects undertaken. It

was a pleasure to work with these people.



VI. PUBLIC INFORMATION/PARTICIPATION

Evaluation of public input and comments received indicate there is
general support for implementation of.a program to reduce pollution
within Pickerel Lake and its tributary watershed.

The following is a summary of meetings held.

On Sept. 22, 1980, a public meeting was held at the County Court-
house to discuss the preservation of the water quality in Pickerel
Lake. A letter was received from the Pickerel Lake Assoc. South
End expressing their support. There was no opposition to the pro-
Jject. On Nov. 25, 1980, the Day SCD Board met with supervisors

from Marshall and Roberts SCDs to discuss the Pickerel Lake Projéct.
It was resolved that the three SCDs would sign a joint powers agree-
ment and hire Magnus Gilbertson for 1 month to'make contacts in

the watershed. |

A meeting was held in Eden, SD on March 23, 1981 with Tim Bjork,
DWNR, Pierre, presiding. All three counties, Day, Roberts and
Marshall agreed to sign a cooperative agreement with DWNR covering
the work to be done on the Pickerel Lake Project. There were 15
people present at this meeting.

Prepared brochure and issued newsletters on Pickerel Lake.



VII. PROJECT PERSONNEL BY AGENCY

-4 Fromelt, Project Coofdinator
Ay Co. Conservation District

10 Main
‘abgter, S.D. 5727h

fqlvin Nygaard, Chme

ay Coe Conservation District
“R 1 Box 7

4erpont, S.D. 5768

0TI CONSERVATION SERVICE (8CS)

14114iam J. Parker

S
JIP Sub-Committee

ox 2890

mshington, S.D. 20013

2.D. Swenson, Sbte Conservationiat
5CS

rederal Bullding

:\ron, S.D. 57350

Lowell P. Noeske
District Conservationist
Day~ county (SCS) N

710 Mai .
hhbste;T §.D. 57274

Janet Marx
District Business Manager
Day COe conservation District
710 Main
webster, S.D, 5727L
£

¥
AGRICULTURAL'STABILIZATION &
CONSERVATION SERVICE (ASQ§1

Dale Andersen, St. Executive Ddrector
ASGCS

Federal puilding

Ruron, S.D. 57350

Dale cundy, ACP Program Specialist
ASCS

rederal Building .
maron, S.D. 57350 .

Guy Gleason, COe Executive pirector

ASCS
Webster, S.D. 57274

SOUTH DAXDTA DEPT. OF WATER AND
NATURAL RESOURCES (DWNR) ‘

wWarren R. Nuefeld, Secretary

DWNR
Foe Foss Building
pierre, S.D. 57501

william Markley, 208 Coordinator
DWNR
Joe Foss Building

pierre, S.D. 57501 P
o Mé/w:ﬂ?ﬂ ‘
Herb Davis, Soil ’

TWNR |
Joe Foss Building -
Plerre, S.D. 57501

Tim Bjork, Environmental Specialist
mvision of Water Quality

DWNR

Joe Foss Building

pierre, S.D. 57501

FARMERS HOME ADMINISTRATION (FmHA)

Daxter GQunderson, Stats Director

FmHA
200 Lth St. S.W.
muron, S.D. 57350

.Jaxsa Madsen, County Supavisor

FmHA
Webster, S.D. 5727k

SOUTH DAKOTA DEPT. OF GAME, FISH
& PARKS (SH]F&P)

Jack Merwin, Secretary
Dept. Gamd Fish & Parks
Anderson puilding
Plerre, S.D. 57501

poug Hanson

s,D, Game, Fidh & Parks
Webater, S.D. 57274



.VII. PROJECT PERSONNEL BY AGENCY
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PICKEREL LAKE - FUTURE

The work accomplished in the watershed and lake shoreline dﬁes not represent
the total needs. Several problem areas still exist. These include faulty
septic systems on individual cabins, three feedlots with high pollution
potential and soil erosion from farmlands, grazed pastures and shoreline.

The project has aroused the public view toward water quality. Local citizens
plan to watch for potential pollution situations and work through the local
Soil Conservation District for cooperative corrections or enforcement if
needed. The area farmers were exposed to conservation work and are becoming
aware of needed conservation land treatment. ASCS has indicated interest in
maintaining high priority for cost-share expenditures in the area. Interest
is high in establishing a lake management district for taxation and pollution
control work.

All the tools are in place to contihue lake preservation work. The pace will

be slowed due to manpower shortage and reluctance in landowner cooperation.



A total of 8% of the land in the Pickerel Lake Watershed was
treated during the Pickerel Lake Preservation Project which
brings the total percent of the land in the watefshed that

is treated to around 80%.

In conclusion, I wish to mention that a lot of the credit for
work done on this project is due to the Qntiring efforts of Jim
McFadden, Chm. of our Task Force. He has spent many hours and
personal expense in rpomoting ideas to maintain and improve the
quality of water in Pickerel Lake. Also, Mr. Lowell Noeske,
Day County S.C.S., supervisors aﬁd the Day Coutny District Board
assisted in every way possible on all projects undertaken. It

was a pleasure to work with these people.



ACP FUNDING

An application for special ACP funds was made and an allocation

of $30,000 received for the Pickerel Lake Project. These funds

were for use in the watershed covering the counties of Day,
Marshall and Rogerts.

The following t;ble is a summarization of ACP funds expended
on projects for the years 1981 through 1983.

1982

. Day County

* Roberts County

* %

* % %

SL-1 Establishment of Permanent Cover (grass qéeding)
.7 farms (304.5 acres) : $2781

SL-6 Stock Dugouts

4 farms (359.0 acres served) 3,110.

SL-1 Establishment of Permanent Cover (grass seeding)

1 farm (107.0 acres) ‘ $ 979.

SL-6 Stock Dugouts

1 farm 1,111
TOTAL | $7981
| 1983
Day Cbuntx

SL-1 Establishment of Permanent Cover (grass seeding)
4 farms (156.3 acres) $1,128

SL-15 No-Till Systems

1 farm (100.0 acres) 619.

TOTAL $1,747.

125.3 acres were on Indian owned land.
2 farms ($870.00)

.00

00

00

.00

.00

.00

0o

00



Appendix B.

South Dakota Department of Game, Fish and Parks
South Dakota Statewide Fisheries Surveys (GF&P)



[N County(ic No. W she
’Nrﬂmc Plokerel Lale C y{ies) o atcrshed Ident.No.
[¢ -
At or Near 2 E-, 11 N., of Naubay, 3D Day 22 James 22-2
Township(s) Range(s) Section(s) Population: .
155 22,93.265 : 7,300 35,400 . 175,000
’ 20 miles 40 miles ? 100 miles '
124 53 27534%;35 I — T mile

Mgt .Classification Ecological Classification Fishing Water: 20 milegs 40 miles [ 100 milos |
Warmwat.r Perm.,Semi-perm. (11,600 ¢ 36,600c (63,600 4¢

- Permanent | Walleve-PanfishwBags |Merginal 3,300 ac [ 11,708e¢ 42,100 ac

SOURCE OF 1NFOIMATION: 1, Fish Lake Survey Report(s)9778 3. G:me Lake Surve:s

3. lake File_ X 4.Gazetteer 5. D-J Report_ 74 =~ 6. 71 )

Maps: 8. GF&P Map 9. List of meand. lak:s 10. Conservation Officer
- Aten L Sl Dams Major Drainage Rasin

Area-Acres

955 8 . ;
1052.33 3 Spillway in outlet Missouri

Mcander Ar-Ac .

fu, Boothe pe. 43.3 8 Sequence of katerways to Major Drainage Basin

Mcdian Depth- Pt 20.0

. , Inlets-Trib.No., . Name Source

Littoral Area - ¥ ‘lo Data Dg}j}iﬁlr(apaw Cr., of info

Shove: otk & 11 9.4 8 Location Flow-c.F.s. :
ore_eng : . 23-124-53 : 8.3

. . : . 8 15=124-583 s

Greatest Leneth - Mi. 3.0 Outlet Trib.No.

Mecanderced - Yes or No Yes 9 2:'-124-53 ok

o Data Watershed Description
Annual
Fluctuation - Ft. *+ )y - Al proximately 40-50%
ciltivated land

Lonpg-term ~o Data

Fluctuation - Fr, + »

No. Tslands Nane 8 Waiershed Ownership

No. Dwellings 178 - No Data

No. Resorts, Units | ‘Ber chmark: Water level T

at Resorts 5 No Data 3 Mo Dk _feet lelow

No. Beats - N Dlika Full WaterStage

Resort, Private Ad itional comments:

No. Roat Liveries No Data

Shoal Water Ledge-

No Data rock Boulder Rubble Cravel Sand Sile Clay | Muck ource
Seil - % _ |

Lake hottom -¥ | Mo Dar

Shore Cover Data

Accessibilicwy s

Erosioir & :

Pollution Siltation at inlet of Chicapaw Creek.

L Kuergent Cover  Ng Dara Dist. Nortrh Bay

7 ()CC_UF.Sll]l:-‘\_l‘.l_\_'\ll_-_\l'p” D Dbist.

Water Plants Spccices Abund. Water Plants Snceles Abund . Later Plants Spreles "(b‘ﬂi‘_
Typha latifolia No Daga Myriophyllum Spp. Nol Data Lemna minor No Data
Typha angustifolia 0 Daga Potamogeton pectinhtus No Data L- POlyrhiza No Dpta

P ' ] D .
Sparganium eurycarpum [No Data P. richardsonii Nd Data Chara spp. No Data
Scirpus validus No Dat;a Najas flexilis Ng Data Zannichellia palustl;:[.s
¢ = — No—Hata
CeratophyITun demerfum Ruppia maritimg yg o] ol

Alpae - Page 280 Plants grewv to desth of No Dat& .o

*PUDH]Hl"inn 2nAd aavansa Ed el o - - & - e e




Fish Spectes | No. ve. | cear | “race’ ;Lf?ff:ff. s, Iten Surfaco 1S. | Below Ther:, * | g,
Perch 883 132.45| T NoDatal Good Fiup <08, 77° |1 po'-760 | g
Rock Bass | 46 8.74| T NoDatal Good 0. - pym | 9.0 |1 f0'-9.9g 1
Bl.Crappie 33 9.57| * foDatay Good T.Alk.-p.(.m. 230 1 No Data
WLM Bass 9 0.97| T No Dath Good 0 o | 27 1 No Data
Bullhead 43 16.77| T NoData Good cl. -p.om | 2.8 1 No Data
Walleye 19 38.83] T NoDatal Good .2, -ppm | 0.32 |1 No Data
N.Pike 52 23.92| T NoData Good T.¥. -p.p.m. |[NO Dat No Data
Bluegill 1 0.32| T NoData|] Good - No Data
w' SUCker ll 35.81 T qOData GOOd Secchi Dfse Reading 6 Fe, 1
Cause of Turttdiey No Data
- Loc.of Thern.NODE yy oo 0\ g
Winter p,0,
b ncerktl) paces NO known dates le. 120
: ectal problems APUNdant carp population.
ABBREVIATIONS: A - abundant, € = common, O - occaslonal, R - rare, P = Present, S - source of daca,
G - 250" gillnet met for 24 hours, T - trapnet set for 24 tours, E - Electroflahing
wATeRFoUL manrrar | No Data 3.
Nesting Cover
Brood Cover
Loafiig Areas
Utilizacion - Specins No.Adulte | No.Broods Spectes Mo.Adults | ¥o.Aroods
{___Aquatic Furbearer Hahitac No Data
Other Wildlffe No Data
Recreational Use Amount_and/or Success 5.
| __Summer Angling X Heavy pressure - good for walleye and1porch 10
Winter Angling X Heavy pressure - Good for walleye and perch
Spearing
Hunting
Trapping ]
| Snoumobiling
boating X | Heavy nrescure 10
Canoelng
T X Heavey pressuyre 10
Picnfcking ¥ Heawy prassura 10
Camping X Heavy pressure, 10
Swimming X Heavy pressure. 10
L

(CF-Form 71-1)
Page 2

281



}Additional information:

1970

1971

1972

1973

1974

N. Pike
Walleye

N.Pike
Walleye
Walleye

N.Pike
Walleye

BGill
LM Bass

BGill
Walleye
Walleye

Fry
Fry

Fry
Fry

Fgl.

Fry
Fry

Fgl.
Fgl.
Fgl.
Fgl.

Fry

(Netting tables, shoreline seining, other surveys, rough
removal, stocking records, etc.)

Stocking record since 1970

250,000
250,000

500,000
300,000
25,000

500,000
500,000

11,500
4,950

1,031,460
44,000
700,000

Management Recommendations:

1975 Walleye Fry 200,000
N.Pike Fgl. 850
1976 LM Bass Fgl. 48,000

Continue management as a walleye-panfish lake with walleye stocking as scheduled
under the walleye study F-1514.
in the bay areas during the carp spawning period. The structure to control fish
movement has been constructed in the culverts under the county highway on the
outlet to Waubay Lake will continue to be maintained to prevent fish movement
into the lake from the Waubay lakes.

(GF-Form 71-1)

Page 3

Rough fish should be removed by contract fishermen

Gary Marrone

Feb. 1979
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36,

Fish Abundance

NETTING SUMMARY SHEET

Marrone
Observer

Cavanaugh, Barber

LAKE Pickeral COUNTY Davy Date Sept., 21,22, 1978
- Total Gillnet Sets 250 ft. Experiment nylon nets .
TOTAL Average Statewide
CATCH Ave. Size Catch/Net Median/net
SPECIES No.(%) | Wt.(%) Ins. | Lbs. No. Wt. No. | we.
[
Total Total
b. Trapnet setg 20 » mesh size 3/4 Pocketnet setg » mesh size .
TOTAL L__ Average Statewide
CATCH Ave, Size Catch/Net edian/net
SPECIES No. (%) We. (%) ! Ins. | Lbs. No. | we. No. | we.
Perch 883 (80.5)132.45(49.5) 6.2 I 0:15 |  44.2 6.62 ] 13.0 ]1 6
Rock Bass 46 (4.2) 8.74(3.3) 5.8 ’ 0.19 2.3 l 0.44 ] 1.6 lO 7
Bl.Crappie | 33 (3.0)| 9.57(3.6) 5.5 ’ 0.29 ] 1T 1 0.48 | 27.¢ '10.1
LM Bass 9 (0.8) 0.97(0.4) 5.6 ] 0.11 I 0.5 ! 0.05 1.7 ’ 1.1
—
Bullhead 43 (3.9) 16.77(6.3 8.0 { 0.39 , 22 .84 21.66 170.2
Walleye | 19 (1.7) 38.83(14.9) 15.2 I 2.04 f 1.0 1 . f
N.Pike l 52(4.7) | 23.92 (8.4) 12.0 I 0.46 I 2.6 J 1
Bluegii] 1(0.1} 0.32(0,1 7.0 0,32 0.1 Q
W.Sucker ! 11(1.0) | 35.81(13.4) 19.¢ ’ 3.26 ! 0.6 [ 1
(GF-Form 71-6)
Page 8
283
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37. Fish Sizes

Lake

Pickerel

LENGTH - FREQUENCY DISTRIBUTIONS
SPECIES AND NUMBERS OF FISH IN LENGTH GROUPS

Sept. 21, 22, 1678
Marrone, Cavanaugh, Barber

- JRC] I =1 <
Total length & P ) Qa’rrca ,\yé:\ ¥ P oF
in inches & g o R | S ~
R “ oY H EN 2 ©
<l 4
3.0 - 3.4 1
3.5 - 39 1 20
4.0 - 4.4 10
4.5 - 4.9 1 2
3.0 - 5.4 17 4 1 1
5:5 - 5.9 31 6 4 3
6.0 - 6.4 14 11
6.5 - 6.9 2 3 1
7.0 - 7.4 14 2 1
7.5 - 7.9 5 5
8.0 - 8.4 ; 1
8.5 - 8.9 2 1 1
9,0 = 9.4 2 1 2
9.5 - 9.9 o 3-
10.0 - 10.4 1 p
10.5 - 10.9 3 6
1.0 - 1l.4 1
11.5 - 11.9
12.0 - 12.9 1 4
13.0 - 13.9 4
14,0 - 14.9 1
15.0 - 15.9 2 1
16.0 - 16.9
17.0 - 17.9 1
18.0 - 18.9 >
19.0 - 19.9 1 1
20.0 - 20.9 2 7
21.0 - 21.9 1 3
22.0 - 22.9 1
23.0 - 23.9 1 1
24,0 - 24.9 1
25.0 - 25.9 1
26.0 - 26.9 1
27.0 - 27.9
28.0 - 28.9
29.0 - 29.9
30.0 - 30.9
31.0 - 31.9
32.0 - 32.9
33.0 - 33.9
34.0 - 34.9
35.Q .~ 35,9
36.0 - 36.9
TOTALS 102 46 28 5 23 24 1 11

(GF-Form 71-6)
Page 9
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- Lake Pickerel

. 35. Natural Reproduction of Fish - Shoal Water Seining County(ies) Day
. Date Sept. ZU, 1978
Seine Measurements: Length40 feet, Depth 6 feet, Collectors  Marrone, Cavanaugh
Mesh size 1/4 inch square.
Station Number Show number of seine hauls made at each station in ( )
1 3) 2 (D13 ) 4 () 5 () 6 () Totals
Total linear :
distance covered- 300" 300" 600
feet Linear Feet
Createst water
depth - feet 4°' 4" 18,000 Sq. Frt.
Bottom Soil Type .
Amounit of <mmmnm;nnm<mwlmmza nﬂm”mw ‘ b
tion 4+ H;HWTH ..—..“—.W s >0ﬂ.mﬁmv
Water Temperature-
°F.
Wind Intensity & | Light Light
Direction + N.W. N.W. C/A = mwmnwh>nﬂm
. n .
Time gf Day & 1:15 p.m. |1:30 p.m. | -
Date e
Location on Lake |pear Pier W.State Pangk !
SIZE AND NUMBER
C/A . R
~ : Station #1 | Station #2 | Station #3 |Station #4 | Station #5 | Statter=Ho TOTALS
Species *¥%% YY** O* YY 0 YY 0 YY 0 YY 0 YY 0 YY 0 All
LM Bass 5 1 3 20 12.5 8 I g
Crappie 2 1 . . 5 [Z.5 27T 3
Perch 400 2 625 1 2563 7.5 |[T0Z51 3 [10Z8
++ Heavy, Moderate, Light, None, etc. + Strong, Moderate, Light, Calm,

*** Group separately minnows and darters without identifying them, unless readily identifiable in field.
Preserve sample for later identification in laboratory.

** YY - Young-of-year or fingerlings. _

* Others, includes yearlings and adults, minnows and darters. Take scale samples from sizes of fish,
especially game fish, not taken in test nets. :

. @8eg

(CF-Form 71-RY
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Pickerel Lake, Day County Walleye Study 1514

Compiled here is a summary of the trawl study data for 1978. There was
a total of 30 trawl pulls lasting 4 minutes each. And the Lake was
visited on 6 separate days between July 20 and October 30. By Jim Riis

Species Total Number Size Range
Walleye fingerlings 26 3.14"-6.0"
Walleye > 1 yr. 78 7.79"-10.2"
Yellow Perch 2,999 2.0"-6.0"
Northern Pike A 6.99"-12,5"
Spottail Shiner 763 3.0"-4.7"
Johny Darter 94 -

Rock Bass 224 YOY
Crappie 17 YOY
Bullhead ” 19 1.0"-7.0"
Brook Sticklebacks 10

286




Appendix C

Fourth Planning and Development District



IT. New Water Quality Study Area (WQSA)
A. WQSA Selection

2. Nominations and Selection of lIQSA in District IV

April, 1679

The preparation of this report was financed through a Section 208 Waste
Treatment Management Planning Grant from the U. S. Environmental Protection Agency

Prepared by: Fourth Planning and Development District
615 South Main Street
Aberdeen, South Dakota 57401
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I. Introduction

On October 8, 1972, the United States Congress enacted the Federal
Water Pollution Control Act Amendments. The purpose of these amendments
is to attain an interim water quality goal of fishable and swimmable
waters by July 1, 1983, and to eliminate the discharge of pollutants
into out nation's water by 1985.

Section 208 of these amendments provide, "that an areawide water
treatment management process be developed and implemented to assure
adequate control of sources of po]]ufants in each‘state.” To do this,
Section 208 calls upon the Governor of the State to designate a state
planning agency to be responsible for the conduct and coordination of
the required water quality management planning. The designed state
planning agency is empowered to delegate portions of its responsibilities
to other State, Federal, local or interstate agencies.

On Mar;h 23, 1976, Governor Richard F. Kneip designated the South
Dakota Department of Environmental Protection as the agency responsible
for the water quality management planning process in the State of South
Dakota. Subsequently, the Uepartment of Environmental Protection entered
into agreements with various State, Federal, and local agencies. These
agencies have agreed to participate in the South Dakota water quality
management planning process by performing certain activities and providing
various outputs to the Department of Environmental Protection. One of
the agencies participating in this program is the Fourth Planning and
Development District.

The Fourth Planning and Development District is a multicounty

planning district whose boundaries were established by Executive Order



h“

of the Governor of the State of South Dakota on December 4, 1970, The
District functions under the Joint Exercise of Governmental Powers Act
of 1966 (SDCL 1 - 24) and is a voluntary organization of Tocal governments
established to work on common problems, policies, and plans in a ten-
county area in northeastern South Dakota (Map 1).

As part of its 208 planning responsibilities, the Fourth Planning
and Development District agreed to report on the selection and designation

Process for the 1979 Water Qaulity Study Area in District IV.
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II. Nomination Procedure

Nominations of water bodies (lakes, rivers, streams, etc.) for
designation as a Water Quality Study Area (WQSA) within the Fourth Planning
Distf%ct wés solicited from the Fourth Planning and Development District
Commission.

The Commission was informed of what a WQSA was, who was involved,
what the results could lead to, and the criteria that would be used to
rank the nominations.

Nominations were open to all commissioners and the following lakes
were suggested. Pickerel Lake (Day County), Lake Byron (Beadle County),
Lake Eureka (McPherson County), and Cottonwood Lake (Spink County).

The Commission was informed that these would be ranked prior to
submitting the nomination to the South Dakota Department of Environmental
Protection.

The nominations were ranked by staff, using the criteria noted in
Chapter III, and aproved by the Commission at the March meeting. The

order approved was Pickerel Lake, Lake Byron, Lake Eureka, and Cottonwood

Lake.
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I[II. Criteria

Each nominated lake was examined under the same criteria. The criteria
estab]ished for ranking purposes were the States Lakes Preservation Committee
criteria, the South Dakota Lake Significance Ranking criteria, and the
availability of soils data for the watershed (see attachments).

The States Lakes Preservation Committee was established by the South
Dakota Legislature in 1975 to assist in the identification and classification
of lakes in the Northeast Lakes Region of the state. The committee followed
the requirements set under Section 314 (a) of PL 92500 to examine the
eutrophic condition, to develop recommendations for procedures, processes,
and methods to control sources of pollutions. A priority system was developed
to combine the general lake quality and cultural factors of the lakes. Various
items such as lake depth, lake size, recharge quality, fisheries classification,
population density, public access, present usage, and recreation facilities
were examined. Lake depth and fisheries classification were weighed higher
from the quality aspect, while public water per capita and public facilities
investment were weighed higher from the cultural aspect.

The South Dakota Lake Significance Ranking List was also established
by the South Dakota Legislature to fulfill Section 314 (a) requirements

across the state while also setting the necessary criteria for state lake

~restoration grant programs. The Lake Significance Ranking List criteria

examines the lake's mean depth, surface area, fisheries classification,
public access, domestic water supply, public land around the lake, and
public facilities available.

The nominated lakes with soils data available within their watershed

received points because of the additional cost and manpower required.to



complete such a study would be prohibitive within the allotted time frame
and responsible recommendations regarding soils preservation could not be
established and three recommendations based on soils data would be
impaired.

Ranking sheets for the nominated lakes may be found in Appendix A.



IV. Literature Review

Generally, background information concerning the lakes nominated

was somewhat limited. Information available, however, provided enough

data to rank each lake according to the established criteria. The infor-

mation gathered came from varied sources, including the South Dakota

Department of Environmental Protection, the South Dakota Game, Fish

and Parks, the libraries of South Dakota State University, Northern

State College, and Huron College. The following depicts data available

by lake.

Pickerel Lake

1. Statewide Fisheries

Survey, completed 1978

2. Hanson, D. R., 1973

1966

3. Haworth, E. J.,1972

4. Leap, D, L., 1974

5. National Eutrophi-
cation Survey
1974

6. Watts, W. A. and
Bright, R. C. 1968

7. Weber, D. T., 1961

8. Swanson, A. R.

Lake Byron

1. Statewide Fisheries

- Watershed Inventory of Waubay Lakes
Basin  (Pickerel Lake)

Eutrophication of South Dakota Lakes -
Generalized Model of Nutrient and Sediment
Sources to Pickerel Lake

Dictum Succession in a Core from Pickerel
Lake, MNortheastern South Dakota

The Glacial Geology and Hydrology of
Day County, South Dakota

Pickerel Lake

Pollen, Seed, and Mollersk Analysis of a
Sediment Core from Pickerel Lake.

Investigation of the Thermal Chemical Cycles
of Pickerel Lake

- Chemical Swing of Selected South Dakota Lake
Sediments - (Pickerel)

Survey, completed 1978
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Lake Byron, Cont.

2. National Eutrophication Survey - 1974 - Lake Byron

3. Schmidt, A. E., 1968 - Limnology of Selected Lakes

Lake Eureka

1. Statewide Fisheries Survey, completed 1978

Cottonwood Lake

1. Statewide Fisheries Survey, completed 1978

2. National Eutrophication Survey - 1974 - Cottonwood Lake
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V. Public Interest

Pickerel Lake received the most points in the physical measure of
the nominated lakes. However, the most important factor to examine before
designation was final, was the public support for the water quality study.

The lake associations were notified cf the possible designation as
a WQSA, and that public support played a major role in getting the study.
If they are to have the study done, support must be shown.

Letters of support received by the Fourth Planning and Development
District and also the guest 1ist of those who attended the meeting held
April 29, 1979, at the Pickerel Lake Lodge may be found in Appendix B

and C respectively.



VI. Summary

The ranking of lakes nominated by the Fourth Pianning and Development
District Commission followed the guidalines set by the South Dakota
Depdrtment of Environmental Protection.

Pickecrel Lake, according to the criteria, received designatior as a
Water Quality Study Area for 1979. Public interest, as well as the
criteria, strongly supported the designation of Pickerel Lake.

The other lakes nominated in rank order were: Lake Byron, Lake

Eureka, and Cottonwood Lake.

10
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‘Lake ﬁgpsega __ County(fes) Day, Koseers, d Map syace

I. Lakes Preservation Committee Criteria

Lake Mepth Publlc Accessibllity
0 0-3 ft __0° none
T 6 3-6 ft 4 Sectlion Line only
TT12 1.8 1 6 Public Access aren
32217 > 9 ft :2279 Public Access (2 or more
pt=s)
Lake Llize Pulllic Water per Caplta
- 0 <100 acres T Tacresscepita within Population within
2 166-700 acres A0-rdle radius _1S-mile radius
(e T i 00-50C acres Vo 10 0 0-3,50
Iocepth) __{: t00-1006 acres __ 4 .5-1.0 . 72 13,500-10,000
& > 1000 acres 7 .25-.5 l 10,000-20,000
. 10 L1-.25 s > 20,000
T &kl
T Public Usane
- o Primarily Sucficlal Recharye = mm——— o] iare
- Limited Groundwater kecharge evident T3 Slight
::- 7 Hoderate Groundwater Rechorge cvident T Modl cate
fl:‘ Extensive Groundwater Hecharge evident ___ZD Severe
F’“"T_iii,cllﬁlliiiﬁtlf“ Publle Facility Investient
ACrcadge Facllities
G Wildiife 0 none o] nor.e
9 Warm water Harginal ! 0-5 ! Access
_}2 harm Water S€Al-permanent 2 s-a0 ~ 2  Bost Ramp
1770 Warm wWater Permenent 3 40-100 N T basic Faclilities
Vi >0 __ 6 Amenitles short of

bathing facilities
e Amenities Including
bathing facilities

# of Points @4 out of 100

II. Detailed Soil Data Available Yes ~  No _ (22 points)
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Lake Significance Ranking (State)

Lake Mean Depth

0 0-3 ft.

6 3-6 ft.

12 6-9 ft.

17 -12 ft.
V21 =12 ft.

Surface Area

0 < 100 acres

2 100-200 acres

4 200-500 acres

[ 500-1,000 acres

v 8 =1,000 acres

Fisheries Classification

8 warm water marginal

12 warm water semipermanent
v~ 17 warm water permanent or cold

water marginal
21 cold water permanent .

7 of Points L9 out of 78

Semsy R WEAS  Mmam mma S e

Public Accessibility

0 no public access

3 section line

7 public access area (1)
V10 public access areas(=2)

Domestic lWater Supply

V0 if not
5 if yes

PubTlicland Adjoining Lake

0 none

] =5

2 5-40

3 40-100
__]Zf 4 =100

Public Facilities

none

toilets, picnic tables & garbage

toilets, picnic tables, garbage & camping
(no bath facilities)

__!{iﬁ all of the above including bath facilities

1.

o .

i Total Points (74 out of 200

T



Lake oAl __ County(ies) BenpLe ¢

Y Sk

pr— ity prmtom Rt P iy i i lllilq ey | I S

[. Lakes Preservation Committee Criteria

Lake Decth

o 0-1 ft
6 3-6 ft

Y12 15 1

171 59 gt

Q < 100 acres
2 1CC-200 acres

if o NO-50C acres
A depih) 5 LO0-1000 acres

—lﬁ t > 1000 acres

¢ Frimarlly Surficlal kecharye

3 fLimited Groundwater FRecharge euident

7 Honlerate Groundwater Recharge evident
;Z]? Lxtensive Groundwater Recharge evident

‘-‘rwr e ¢ (]

slitcation

€] Wildidfe

g narm wWater Marginal

12 Rarm Weter Senl-peraanent
17 Harm Water Permanent

# of Points ‘7%, out of 100

[1. Detailed Soil Data Available Yes y/

Public Accessibility

Qoo O

v

acres/cepita within
AC-mile radius
Vv 0 >1.0
4 .5-l0

7 .25-.5
1w L1-.2s
T gl

+

Public uUs Aae

weo uw Q@

A

Publlc Fazility Inwvestrent

Alreage

0 rone
1 0-5
2 5-a0
3 ao-wo T
Vi >0

(22 points)

none
Section Line only
Public Access area
wlic Access (2 or more
pts)

Population within
15-mile radius
_ 0 G-3, %00
2 3,500-10,000
Vv 3 10,000-20,000
S > 20,000

L

I'ure
51ight
Mod. cate
Severe

Facilities
0 none

1 Access

: 2 Boat Ramp
4 Basic Factlities
N Amenities short of

bathing facilities
Amenities Including
bathing facilities

AN
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Lake Significance Ranking (State)

Lake Mean Depth

0 0-3 ft.

6 3-6 ft.

v 12 6-9 ft.
17  9-12 ft.
21 =12 FL.

Surface Area

_ 0 =100 acres
_____2 100-200 acres
4 200-500 acies
6  500-1,000 acres

v, 8 =1,000 acres

Fisheries Classificatiin

v, 8  warm water marginal

12 warm water semipermanent

17  warm water parmanent or cold
o water marginal
21 cold water pzrmanent

7 of Points § [ out of 78

ran—

(Lake Byron continued)

Public Accessibility

0 no public access

3 section line

7 public access area (1)
v/ 10 public access areas(>2)

Domestic Water Supply

v' 0 if not
5 if yes

Pub]ic(and Adjoining Lake

0 none
1 =5
2 5-4p
3 40-100
v 4 =100

Public Facilitios

0 none

3 toil:ts, picnic tables & garbage
6 toilets, picnic tables, garbage & camping
(no bath facilities)

uvl{iﬁ all of the above including bath facilities

r Total Points |H& out of ZOO-j

-
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County(ies) mc PHersown

I. Lakes Preservation Committee Criteria

Lake Epgera

Public Accessibility
ft o] none e

Lake Depth

0 0-1
T8 3-6 ft T Secticn Line only
V12 T-9 ft v 6 Public Access area
Ty =9 ft 9 Public Access (2 or more J
e I pts)
Biblic Mater pez Caplta
< 100 scrvs acres/capita within Population within

iGC-00U acres

a0-cdle radius

VU ¥ 10

l1%-rmile racius

4 OC-u acres
§  0-100U acres 4 .5-1.0 V2 3,500-10,000
T 6 > 1060 acres 7 .25-.5 E 31 10,000-20,06G
w0 La-.2s s > 20,000
1 oca -
Putlic Usaqe
¢] Frimarily Surflclal Racharge T 0 Fare
7 3 Limited Groundwater Rucharge evident 3 Slight
_ﬁ: 7 Moderate Groundwater Recharge evident Zﬁ Mod. cate
e Extensive Groundwaler Recharge evident ) 9 Severe
Fisteries Classtficatlion Fublic Facllity Investrent
Accenge T Facilities
__©0 wildilfe ___ o none O none
_ ol warm water Marginal 1 0=-5 1 ACcas
_Zl? marm Water SCA-permanent V 2 5-40 2 Bo#’. Ramp
7 Harm Water Permanent : 3 10-100 * Iﬂ Basic Facllities
4 > 100 6 Arenities short of

baching facillties
9  Amenities Including
bathing faci{lities

i

# of Points 49 out of 100

I1. Detailed Soil Data Available Yes  No (22 points)



ITI. Lake Significance Ranking (State)

Lake Mean Depth

0 0-3 ft.
6 3-8 ft.
V2 6-9 ft.

-12 ft.
1 292 .

Surface Area

0 <100 :cres
v 2 100-200 acres
4 200-500 acres
6 500-1,000 acres
3 >1,000 acres

Fisheriss Classification

8 warm water marginal
V12 warm water semipermanent
17 warm water permanent or culd
water marginal
21 cold water permanent

# of Points 38 out of 78

r-- | o pro Y Sy el Bileskbimig lochu R, —-Iq l-q I.-H --H --ﬁ lIlﬂ

(Lake Eureka continued)

Public Accessibility

0
@8

1

no public access
section line

public access area (1)
public access areas(>2)

Domestic Water Supply

v 0
5

if not
if yes

Public and Adjoining Lake

none

< 5
5-40
40-100
=100

Public Facilities

none ,

toilets, picnic tables & garbage

toilets, picnic tables, garbage & camping
(no bath facilities)

all of the above including bath facilities

r Total Points |09 out of 200
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Lake CQIIQM!QQQD ‘ County(ies) SB!HE HEE{DrCLFA(AL\é

I. Lakes Preservation Committee Criteria

Lake

Lake,

(1t
1

weth

Skre

cdepth)

—
~ o O

T o bw O

v

0-3 ft
3-€ ft
7-9 ft
> 9 ft

< 100 acrvs

100-200 acres
=500 peres
$00-1C0C acres
> 1000 acres

Primarlly Surficial Recharge

Limited Groundwater Fescharge evident

Moderate Groundwater Recharge evideny
tenslve Groundwater Recharge evicent

f-atlon

Rilalife
Harm
harm Water
Harm Water

watetr Maerglnal
Semi -permanent

Fermanent

# of Points 55{ out of 100

IT. Detailed

Soil

Data Available

Yes

No _y/ (22

Public Acce ssibllity

5

Public Weter per Coepita
acres/caplts within
A0-gile radius

v onae O

Y. 0 >1.0
4 .5-1.0
—_ N
7 .25-.5
10 .1-.25
13 sl

Fotile Usmae

N

Putilec Facllity Investrent

Af::(:m;s
R none
1 0-5
2 5-40
3 ao-wo 7
L{ﬁ > 100

points)

none

Section Line only

Public Access area

Public Access (2 or more
pts)

Pepulation within
15-mile radius
0 ¢-3,5%0
3,500-10,000
3 10,000-20,000
5 > 20,000

Fare
Slight
Mod. cate
Severe

V0o

Facilities

-Tu)ne

Access

Boat Ramp

Basic Faclilities
Amenities short of
bathing facilities
9 Anenities Including
bathing facllities

O



ITI.

Lake Significance Ranking (State)

Lake Mean Depth

0 0-3 ft.
6 3-6 ft.
v 12 6-9 ft.
17 9-12 ft.
21 =12 Tt

Surface Area

= 100 acres
100-200 acres
200-500 acres
500-1,000 acres
=1,000 acres

9100

Fisheries Classification

v’ 8  warm water marginal
12 warm water semipermanent
17 warm water permanent or cold

water marginal
21 cold water permanent

(Cottonwood Lake continued)

Public Accessibility

0 no public access

3 section line

7 public access area (1)
public access areas(=2)

Domestic Hater Supply .

v’ 0 if not

5 if yes

Public and Adjuining Lake

0 none
1 <5
2 5-40
3 40-100
v 4 =100

Public Facilities

v 0  none
3 toilets, picnic tables & garbage ‘
6 toilets, picnic tables, garbage & camping

(no bath facilities)
all of the above including bath facilities

O

# of Points Y2 out of 78

r Total Points §Q(, out of 200
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Jeanne Grover Taylor
1403 North Lincoln
Aterdeen, S. D. 57401

April 12, 1979

Marvin O'Hara

615 South Main Street
Aberdeen, S. D. 57401

Dear Mr. OtHara:

- As a property owner at Pickerel Lake in Day County, South

Dakota, I most certainly support a water study program

at Pickerel Lake. I understand this study 1s federally
funded and I hope that the good points of this spring-fed
and water runoff lake will also be studied as well as

any problems. The number of people using the lake and
surrounding properties had multiplied in the 30 years
that I have had the pleasure of residing at Pickerel
during the summer months.

Other than the study, who and what agencles will be ad-
vised of the findings and results of the proposed study
and what advantages will this study bring to me, as a
property owner?

I hope to be able to attend the meeting at Pickerel
on April 29, 1979.

Sincerely,

~

frpoineKHE @/ff&



[

\i@(f\Lﬂ(—Y

A ﬁ,—
DR \.L~

. N
T
re N, [

iRy
\"'\/-‘t Ve \_‘:

(P\Qd B O

A \ 4 1177

’?\ \7(& Jﬂ—lC

\C\(Q}mx La\a

el e -.-‘:‘—, 3
K Uy Mewdevey WeE  Qee
5 N Vis ’ - _
g ! |7 C‘:jr q\-\_—iﬁ- - \C‘ NVENE
o ~YMEe
P / B -
: RN 1 \‘\\'\ = U N
( T Keg \ckr ) Q
e T T | e ald ke
s it -“;, i \! _“-/'} nl\\ s In i_) \ \,\CL ‘QJ
Tt mede & dean. \{ hews
4 l\,"i' N (C-"T‘L-/ \T[,., ‘,,“//_ @ . \—«
f~ e LA = ; . S
, T S
p | . Coanm e TL\,L A Xl o
e o Lavnes VOOt v | ek 3
( ! \ ¢ X ) ) | -
s !t/ (‘\ & (k\\_
by
uLcc \u C ,\&czt al
4\(\%\“(\ Fr"\)\_t (LL(J \ G_\t[&:}
e e (js: a. Sweq
~ R
NI LA W (TR G CRR  3 '
Nom . e deee e L fsraae Qe
e s 2 oLkl A
=\ ] Y e L

S~ - S

Cﬂ\b W QUdNGr s C\‘QNJ;LQ

£ i

F™EsRME



JQEPW&'&;
Jowa Mulual
ﬂwmance C’a.

Millers Mutual
Indunance Aisocialion

* BARKLEY .pency, Ine.

® 297 Fralh Pracite - PO Diaccer 1003- Fiowr Falls, Toult Lakela 57107 - 605/336- 100
o March 26, 1979
L ]

Mr. Marvin O'Hare

615 S. Main

Aberdeen, South Dakota
57401

Dear Mr., O'Hare:

I received a call from Merle Goedken advising that
some funds would be available for maintaining Pickerel
Lake.

As a prorerty owner on Pickerel Lake, I would be very
interested in how these funds are to be used and would
certainly be willing to cooperate in any way we can to
put these funds to their best use.

I understand there will be a meeting on April 29th at
the Lodge and I will plan on attending.

If there are any further details that you have avail-
able, prior to the meeting, I would be pleased to re-
cecive them.
Best regard,
BARKLEY AGENCY, IKC.

Ym A 7

o
Robert*M. Barkley, C.P.C.U.

RMB:sf
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GLIBRN  INTERNATIONAL BANK OF CALIFORNIA
§ % 2323 BEVERLY BOULEVARD
NN LOS ANGELES, CALIFORNIA 90057

Gpail 17, 1979

PO T
fr. Fiewrin O'lara,
&5 So. fiw Strect

herdesis, L. Db, S7u0!

ers fren Olhons s

e are glad o hecx thet Vichered Late haa bezi: chosen
as a poasdible weten atudy by your cormdacion, ac we wice
ot to cewe 4t Lo ;[u/:"rf aunrord,

Shouch we tcadde in (niilowing, Pilckarel lake is atild

. } 4 i
ot varlion anol o4 noak of ienady eue/tzg ma-"me/t,, triere

alenae rrevesta our presence o Anall 29th, bt 12

i . 2 w =
caus oo Aupnodd Lt souoe og" ine prosecd.

a/zce/'-&
wf I/ wvi///f//

Lorraine 3. citd Dred focach

[Peiosara C«Lt:}!, C("/L/J‘" Q102

® MAILING ADDRESS: P.O. BOX 54949 ® L OS ANGELES,CALIFORNIA 90054 ® TELEPHONE (213) 412-4813 ®



Le Mars Daily Sentinel

lowa’s Only Completely Local Daily Newspaper

Corter A. Pitss, Publisher Phone 712, 546-7031 41 First Ave. N.E.

Le Mars, lowa 5103]

April 18, 1979

Mr. Marvin O'Hara
615 So. Main St.
Aberdeen, SD 5701

Dear Mr. O'Hara:

Although I'm not a resident of South Dakota, my wife is (Webster) and we
have enjoyed portions of each summer for the past 12 years at our cottage
on the south end of Pickerel Lake.

We believe Pickerel Lake is one of the nicest family lakes in South Dakota,

a feeling that mist also be shared with the South Dakota Parks and Recreation
department which supports two separate state parks for camping on the lake, and
the state fish and game commission which operates the state fish hatchery

near our cottage.

My wife and I wholeheartedly support the planning commission's idea to make

a water study of Pickerel Lake and its watershed to help identify problems
and sources of problems. Preservation of the lake and it's surrounding beauty
mist be maintained, and improved, not only for our enjoyment, but for
generations to come.

Now is the time to start the study. The threat of an endangered ecology may

be too late. Pickerel Lake is a good, a natural place to start,

Ve appreciate your interest. Thank you, and good luckl

Best regards,

_ Cﬂ/«eé,’ @ L

Carter A, Pitts



Mr. Harvin O'Havr

515 8, Irin Strcet

Anoggesn, BT, ST

Dear M. AtHaroe

25 2 land owner and long tine regident of Plclkesrel

Leke T am very interested that tidis loke be chosen
as a water study area by the Tourth Tlanning Dis-
trict, iie have owmed our cottase since 19 } and
hevo Ceen .many "mn‘"ﬁ in thes lake bcc. “Teeds

el fuil force in our
beoating, =
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c we once did,
ricen terrifically in

Dcy rtf Y 5 Cetrixent o
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w*ﬁ*\ Lutheran Brotherhood

e
%:T"‘"‘»\ = FRATERNAL INSURANCE FOR LUTHERANS
et Sl Fﬂ‘ 701 Second Avenue So., Minneapolis, Minn, 55402
BT . R Y

JAMES DEDRICKSON, FIC
509 South Minnesota Avenue
Sioux Falls, South Dakota 57102
Phone: Bus. . .339-9797

Res. . .338-2329

April 24, 1979

Mr, Marvin O'Hara
615 5, Main St.
Aberdeen, South Dakota 57401

Dear !r, O'Hara:

It has been brought to my attention that you are the individual that
is involved in the promotion of Federal funds to be used at Pickeral
Lzike in northeastern South Dakota.

I, as 2 property owner at Pickeral Lake, am very intarested in the
promotion of the lake. The lake itself is one of the finest that we
have in the northeastern part of South Dakota. The people that use
the lake during the summer for recreational purposes are of a great
number, Ye at Pickeral Lake have also seen that through the years
Pickeral has been one of the few lakes that hasn't gone dry and Iron
that standpoint we know that the springs that feed Pickeral Lake and
the run off from the Surrounding area has kept the lake at a very good
level through the years, Fishing is good. The scenery at the lake
is beautiful., I, for ome, would L2 wvery =3ncouraged to have the lake
promoted so that other people will see the facilities that we have
and uss the lake more. I also feel that by using the funds that you
nave availahle for the lake you could enhance this.

I a2paoreciate vour concern and hone that you can see you way clear to
promote Pickeral Lake,

Thanlt you very much.

Sipcer913

JD/mo
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April 23, 1979

Marvin O'Hara
615 S. Main Street
Aberdeen, S. D. 57401

Dear Mr. O'Hara,

I am taking this opportunity in writing to you
regarding the possibility of choosing Pickeral
Lake as a water study area by your commission.

I am sorry that I will be unable to attend the
meeting on Sunday, April 29 because of previous
commitments. However, I wanted to let you know
of my intense interest in this project and that
I would like very much to see it done if at all
possible. I am originally from Webster and
practically grew up at Pickeral Lake. My family
has had a cottage there for the past 50 years,
and I am now also a proud cabin owner and love
the lake and would like to see it stay the jewel
that it is.

I feel strongly also, that this is the time that
something has to be done and looked into to main-
tain water quality and proper watershed for the
Lake, etc.

I hope that your commission sees it‘in a favorable
light, and will go ahead with the water study they
have proposed.

Thank you for your consideration.

E

. HY Peters, M.D.
Dept. of Family Practice
Central Plains Clinic
2727 5. Kiwanis

Sioux Falls, S. D. 57105

EHP/cc
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i FARMERS STATE BANK

MEMBER FEDERAL DEPOSIT INSURANCE CORPORATION

MELLETTE, SOUTH DAKOTA 57461

April 26, 1979

Fourth Planning District
615 South Main
Averdeen, S, Dak, 57401

Re: Water Quality Study Area
- Pickerel Lake Watershed

Gentlemen:

I have a place on Chekapa Bay area of
Pickerel Lake.

1 wont be able to attend vour Heeting
of 4/29/79 but would like to go on record
as being in full support of a water quality
study for the Pickerel Lake Watershed,

ohn T. Collins
President.

— i —— ——— - —a — B ey ————— ey
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Langford, South Dakota 57454

April 27, 1979

Forth District Planning Dist.
615 S. Main
Aberdeen, S. Dak. 57401

Gentlemen:

I read your artical in the Aberdeen American News, and will not
be able to attend the meeting scheduled for Sunday April 29 at
the Pickerel Lake Lodge.

I am very interested in a Pickeral Lake Watershed as a Water
Quality Study Area and would assist in any way possible to have
this done.

I am a cabin owner on the Lake and know that something will have
to be done to presserve our fresh water lakes if they are going
to be suitable for years to come for future generations.

Yours very truly,

SnESS 4 "/7-( -
s W /i é’- -—"Zg«d‘.——r/‘—”

LeRoy Erickson
Langford% S. Dak. 57454
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Appendix D

Soll Conservation Service Soil Erosion and Sediment
Yield Study



SECTION 208 - WATER QUALITY STUDY AREAS

SOIL EROSION AND SEDIMENT YIELD STUDY
IN
PICKEREL LAKE WATERSHED

DAY, MARSHALL AND ROBERTS COUNTIES, SOUTH DAKOTA

SOIL CONSERVATION SERVICE
U. S. DEPARTMENT OF AGRICULTURE
HURON, SOUTH DAKOTA

ASSISTED BY

SOUTH DAKOTA DEPARTMENT OF WATER AND NATURAL RESOURCES
PIERRE, SOUTH DAKOTA

January 1981



SOIL EROSION AND SEDIMENT YIELD
IN
PICKEREL LAKE WATER QUALITY STUDY AREA
IN

DAY COUNTY, SOUTH DAKOTA

Introduction

Intense use of our natural resources over the years has caused’a general
deterioration of our environment. Some of our air, soil, and water resources
have become polluted. Increased public awareness of this situation helped to
bring about the Federal Water Pollution Control Act Amendments of 1972 (Public
Law 92-500). sSection 208 of P.L. 92-500 addresses water pollution problems

as it calls for management practices ".._(to) be developed and implemented to
assure adequate control of sources of pollutants in each state."

It is generaliy thought that sediment ang/nugfieg}s are the principal pollut-
ants in South Dakota lakes and streams. =’ =/ =

This report outlines more detailed information on soil erosion, sediment
sources and quantities, management practices to control sediment, and costs
for those practices. This information was developed by the Soil Conservation
Service (SCS) for the South Dakota Department of Water and Natural Resources.

1f Mathew, F.L., "Water Pollution in South Dakota, Part I: Natural Water
Quality and Pollution Sources," 1970, South Dakota Water Resources
Institute, South Dakota State University, Brookings, South Dakota,
34 pages.

2/ "Development Components of the South Dakota Water Plan, Volume II-B"
1977, Division of Resources Management, South Dakota Department of
Water and Natural Resources, Pierre, South Dakota.

3/ "A plan for the Classification-Preservation-Restoration of Lakes in
Northeastern South Dakota" 1977, State Lakes Preservation Committee,
State of South Dakota and the 0ld West Regional Commission, Pierre,
South Dakota.



Summarv

This study has determined relative percentages of erosion and sediment yield
from cropland, grassland, gullies, streambanks, and other sources. The
Universal Soil Loss Equation and direct volume methods were used to estimate
gross erosion which was multiplied by ??timated sediment delivery ratios
developed by watershed shape analysis =/ to obtain estimated sediment yields.

Sediment was determined to be a pollutant in the Pickerel Lake Water Quality
Study Area (WQSA). Best management practices (BMP's) for this state section
208 water quality management plan thus became those management practices that
reduced sediment yield.

A review of the Technical Guide for South Dakota (available at offices of the
Soil Conservation Service) indicated soil and water conservation practices
(management practices) that are potential BMP's. The relationships between
runoff, sediment yield, and management practices, were outlined and, coupled
with views of SCS district conservationists, a number of BMP's were selected
for the WQSA. Costs for BMP's were generally abstrated from the SCS Cost-
Return Handbook.

No quantification of reductions in sediment yield due to application of BMP's
was attempted. The reasons for this are twofold:

1. The technical data base was inadequate.

2 ; The potential combinations of BMP's were too great.

Definition and Outline of Study Methods

Erosion
Sheet erosion occurs as water flows overland and moves layers of
soil particles loosened by raindrop impact. Rill erosion is move-
ment of soil particles as overland flow concentrates into small channels,
or rills, 2 to 12 inches deep. Soil particles are loosened in rills by
shear force exerted on the bottom and banks of the rill by the chan-
nelized water. Bank sloughing, or miniature landslides, occur as
the bottom and lower banks are eroded.

The Universal Soil Loss Equation (USLE), 2/, 3/ was used to estimate
sheet and rill erosion in the WQSA's. SCS personnel familiar with each
WQSA derived the data needed for the USLE from their field exYperience,
Section III of the South Dakota Technical Guide and detailed soils maps.

1y ""Sediment yield was Gross Erosion in Minnesota' by O.M. Finkelson,
Geologist, SCS, St. Paul, Minnesota 197§.

2/ Wischmeir, W.H., and Smith, D.D., "Prediction Rainfall Erosion Looses,
A Guide to Conservation Planning", Agricultural Handbook, No. 537,
"December 1978, Science & Education Administration.

3/ "Estimating Soil Loss Resulting from Water and Wind Erosion in South
Dakota," June 1977, South Dakota Technical Guide IIT-1, USDA, SCs,
Huron, South Dakota.



Sheet and rill erosion from construction sites, roads and roadbanks

was estimated using a direct volume method (multiplying the area of

erosion by an i?timated rate of erosion and the volume weight of the
eroding soil. =/ sample areas were observed in each WQSA and county
highway maps were used to expand the sample data.

Gully and streambank erosion is soil moved by water flowing in channels
that are greater than 12 inches deep. The mechanisms of loosening

and moving soil particles are the same as in rill erosion except for

the larger scale. Lake shore erosion occurs as wave action loosens and
moves soil particles. The direct volume method was used to estimate
gully, streambank, and lake shore erosion. The effects of ice were also
considered in the erosion rate. Sample areas were observed in each WQsa
and aerial pPhotographs were used to expand the sample data.

Sediment Yield

Sediment ,yield is the amount of soil removed from a drainage

basin. ='* = It is measured (or estimated) at a point or a stream
channel cross section and only represents a fraction of the total soil
eroded in the basin above that point.

In this study, gross erosion was estimated and then multiplied by an
estimated sediment delivery ratio to obtain sediment yield. This ratio
is expressed as a percent and represents the amount of soil removed
from a watershed (sediment) divided by the amount -of soil moved in the
watershed (erosion). It is thus inversely proportional to the amount
of deposition occurring between points of erosion and the point where
sediment yield is measured.

Many factors affect sediment yield - watershed size, shape, hydrology,
channel density, land use, vegetative cover, geology and topography,
soil structure, texture, and permeability. The interaction between
all of these factors was subjectively analyzed after a delivery ratio
was selected from a drainage area versus delivery ratio curve. This
analysis resulted in raising or lowering the curve ratio and the
adjusted ratio was used to estimate sediment yield from all sources
of sheet and rill erosion. Much higher ratios were used to estimate

~ sediment yield from gully, streambank, and lakeshore erosion.

Method is outlined in the "Erosion and Sediment Inventory Handbook, "
USDA-SCS, Syracuse, New York (1972) and in "Guide to Sedimentation
Investigations," Technical Guide 12, South Technical Service Center,
USDA-S5CS, Fort Worth, Texas (1976) .

"Sedimentation," 1975 National Engineering Handbook, Section 3,
USDA, SCs, Washington, D.C.

"Predicting Sediment Yields.," in "Proceedings of the National
Symposium on Soil Erosion and Sedimentation by Water," 1977,
American Society of Agricultural Engineers, Publication 4-77,
St. Joseph, Michigan.



Narrative Comments (cont.)

Table 2 - "Soil Erosion and Sediment Yield Estimates" lists erosion and
sediment yield information. The fiqures are given by tributaries. They are
further broken down by land use, sheet and rill erosion, and other erosion
and sediment yields. A final total column shows estimated total tons of
sediment per year for the watershed.

No figures were developed showing the extent of soil losses from erosion by
wind. It was felt that an estimate of 1 to 1% tons per acre per year could
be used if this information is needed.

Table 3 - "Estimates of Best Management Practices (Conservation Practices and
Measures) needed for Land Adequately Treated, Including Costs" shows the
major land treatment needed in this watershed area. The table also shows
estimated amounts and probable costs to get the land in this watershed "ade-
quately treated". It must be kept in mind, that these are "Estimates" only,
and that specific practices, and accurate amounts together with precise costs
can only be obtained in a planning process with the owners and operators of
each tract of land, based on their decisions on how each field is to be used
and treated. This study does not show this sort of detailed information.

This study contains a "Shoreline Erosion and Sediment Contributing Area Map".
Table 4 lists the amounts of sediment produced from each of the segments shown
on the map. The total tons of sediment per year in Table 4 corresponds to

the total tons of sediment yield from the lakeshore column in Table 2.



Best Management Practices

The Environmental Protection Agency (EPA) has defined best management
practices, as published in the Federal Register, as follows:

"The term, best management practices (BMP), means a
practice, or combination of practices, that is deter-
mined by a State (or designated areawide planning
agency) after problem assessment, examination of
alternative practices, and appropriate public par-
ticipation to be the most effective, practicable
(including technological, economic, and institu-
tional considerations) means of preventing or re-
ducing the amount of pollution generated by nonpoint
sources to a level compatible with water quality
goals (40 CFR Part 130)."

Thus best management practices in section 208 water quality manage-
ment plans are primarily those management pracf}ces that are believed
to have a beneficial impact on water quality. = Since sediment

yield affects water quality adversely in these study areas, management
pPractices that reduce sediment vield will be BMP's. Best management
practices were selected from Section III of the South Dakota Tech-
nical Guide and costs were taken from the 5CS Cost-Return Handbook.

Narrative Comments

The Soil Conservation Service completed a study of the Pickerel Lake Water-
shed. The purpose of this study was to identify the water erosion and sedi-
mentation problems relative to Pickerel Lake. The watershed was divided
into four tributaries. (See Watershed Map)

This study brings out the kinds and amounts of erosion and sedimentation
including the location, extent, and whether or not each tributary signifi-
cantly contributes sediment into Pickerel Lake.

Table 1 shows the present "Land Uses and Estimated Acres Needing Treatment"
of the Pickerel Lake Watershed Area. Figures are given for each tributary
and a total for watershed. Pickerel Lake Watershed contains 15,025 acres.
Figures are given for the following uses: cropland, grassland (both tame
and native included), woodland, farmsteads, and urban, and non-sediment con-
tributing areas. Estimated acres are listed for acres adequately treated,
and acres needing treatment with recommended Best Management Practices
(conservation practices) which will contribute to water gquality improvement
as well as erosion control on the land in the watershed area.

1/ "Environmental Impact of Land Use on Water Quality, Final Report
on the Black Creek Project (Summary," 1977, U.S. Environmental
Protection Agency 905/9-77-007-A, Great Lakes National Program
Office, Chicago, Illinois.
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'WATER QUALITY STUDY AREA
SHEET AND RILL EROSION

ESTIMATED SOIL LOSSES

WHERE CULTIVATED <5 TONS/AC/YR

mmmm WHERE CULTIVATED >5 TONS/AC/YR



TABLE 1 LAND USE AND ESTIMATED ACRES NEEDING TREATMENT
PICKEREL LAKE WATERSHED AREA

LAND USE (Acres) and TREATMENT (Acres and Percent)

WOSA FARMSTEAD NON SEDIMENTI/
or CROPLAND_ GRASSLAND WOODLAND AND URBAN CONTRIBUTING— TOTAL

SUBWATERSHEDS AC % AC P AC % AC B AC ) AC s
Subwatershed"a" 2,066 100 3,836 100 - - 363 100 © 340 100 6,605 100
Adequately ‘ )
Treated 1,240 60 2,685 70 < = 305 84 340 100 4,570 69
Needs
Treatment 826 40 1,151 30 - - 58 16 0 - 2,035 31
Subwatershed"B" 1,595 100 897 100 e - 21 100 122 100 2,635 -
Adequately '
Treated 957 60 628 70 - = 21 100 122 100 1,728 66
Needs '
Treatment 638 40 269 30 - - 0 - 0 - 907 34
Subwatershed'"c" 1,898 100 1,487 100 - = 137 100 313 100 3,835 -
Adequately
Treated 1,139 60 1,041 70 = - 108 79 3513 100 2,601 68
Needs
Treatment 759 40 446 30 = - 29 21 0 = 1,234 32
Subwatershed"p" 1,107 100 650 100 - . 35 100 - 158 100 1,950 -
Adequately
Treated 664 60 7 455 70 - - 35 100 i @58 100 1,312 67
Needs Treatment 443 40 195 30 - - 0 0 s 0 &< 638 33
TOTAL FOR WATERSHED 6,666 100 6,870 100 - - 556 100 933 100 15,025 100
Adequately ‘ ' :
Treated ‘ 4,000 60 4,809 70 - N 469 84 W93 3dh 100 10,211 68
Needs Bt SR
Treatment 2,666 40 2,061 30 = # . 87 16 HEEas - 4,814 32

1/ Generally, water, marsh and sloughs



TABLE 2 SOIL EROSION AND SEDIMENT YIELD

PICKEREL LAKE WATERSHED AREA

WQSA - Cfop- Grass- Sub Chan- Lake ConstrT?- Sub Total Acre 2l

or land land Total nels shore tion

Per-
Total Feet cent

Subwatershed : . Per Yr.

3/

Average Annual Tons of Soil Per Year

Subwatershed "A" Erosion

Tons/Yr 5,347 2,532 7,879 6,970 6,970 15,849
Sed. 4/ :

Yield = ;
Tons/Yr. 156 6,970 6,970 7,126 5.5 .029

Subwatershed "B*" Erosion

Tons/Yr. 4,554 378 4,932 1,593 1,593 6,525

Sed. i

vield ¥/

Tons/Yr. - 1,593 1,593 1,593 1.2 .006

Subwatershed "cC" Erosion

Tons/Yr. 5,722 547 6,269 747 747 7,016

Sed.

vielqa &/

Tons/Yr. 52 747 747 799 0.6 .003

Subwatershed "D" Erosion

Tons/Yr. 2,456 335 2,791 2,791
Sed.
Yield i/

Total Erosion

Tons/Yr. - R =

Tons/Yr. 18,079 3,792 21,871 9,310 9,310 38,197
Sed. Y A
vield 2

el
Tons/Yr. 208 9,310 9,310 9,518 7.3 .038
_ St . A
Not estimated, but has high potential - Planned developments should include a sediment'cdﬂfiol plan for before,
during, and after construction.
Tons converted to acre feet. Sediment in lake volume computed at 60 pounds per cubic foot due to sediment
being submerged.
Annual sediment yield expressed as a percent of total lake volume. Lake volume of Pickeral Lake
is 19,072 acrefeet.
Sediment deposited in Pickeral Lake.



TAELE 3 %

BEST MANAGEMENT PRACTICES (Conservation Practices and Measures) 1/ 2/ 3/

Cerns

PICKEREL LAKE WATERSHED AREA
Censervation Practices Unit Unit /. Subwatershed "A" Subwatershed "B" Subwatershed "c" Subwatershed "D" Total Watershed
Cost Amount Cost Amount Cost Amount Cost Amount Cost Amount Cost
Leeded Needed Needed Needed Needed
(Dollars) (Dollars (Dollars) (bollars) (Dollars) (Dollars)
Cr-.land - 6,656 Acres
rvaticn Croppinig system acre = 2,066 - 1,595 & 1,898 - 1,107 - 6,666 -
Ccizervation Tillage System acre 5 2,066 10,330 1,595 7,975 1,898 9,490 1,107 5.535 6,666 33,330
Gr:sses & Legumes in Rotazion acre 18 155 2,790 120 2,160 142 2,556 83 1,494 500 9,000
G:izsed Waterways acre 500 2.5 1,250 2.0 1,000 2, 1,100 1.3 650 8.0 4,C00
wisnte Utilization acre 3 - - - - 380 1,140 220 660 600 1,800
Hinimize Fall Tillage acre - 330 - 638 - 759 - 443 = 2,190 =
1. 1mize Pesticide Use acre = 330 - 638 = 759 = 443 = 2,170 =
Ceontour Stripcreopping acre 6 62 372 48 288 57 342 33 198 200 1,200
T:=ing Nitrogen kEpplicatiza acre - 330 - 638 - 759 - 443 - 2,170 -
Fi~ld YWindbreaks mile 250 1.5 375 1.0 250 1. 375 1.0 250 5.0 1,250
;rassland - 6,870 Acres
Iu r£er Grazing Use acre = 6,918 - 448 - 743 - 325 . 3,435 2
Fasture & Hayland Plantirg acre 20 280 5,600 65 1,300 108 2,160 47 940 500 10,000
[eferred Grazing acre - 575 = 134 - 223 - 98 - 1,030 -
Flanned Grazing Systems acre = 112 - 26 - 43 - 19 - 200 =
Livrstock Water Staticns No. 1,000 1 1,000 1 1,000 1 1,000 1 1,000 4 4,0C0
Farture & Hayland Management acre - 1,918 w 448 - 744 = - 325 N 3,435 =
Wacte lanagement Systenms No. - - - 1 20,000 & & & E 1 20,000
Wildlife Upland Habitat = acre 4 11 44 3 12 4 16 2 8 20 80
Firnsteads, Urban & Other. 576 f@g
Sediment Control Heasures & acre 2,000 18 36,000 - - 2 4,000 ad v 20 40,060
TOTALS - Total acres - 13.015 2/ acres 57,761 33,985 22,179 10,735 124,660 or
i " $8.30 per acre
1/ Needed té get "Land Adeguately Treated."” Tk
Service Technical Guide for South Dakota 1981 L

2/ Refer to Soil Conservaticn
=

On site investigaticn and planning are necessary to determine kinds, locations, sizes, extent & costs of practices (BHP'S)

'/
4/ Refer to Soil Censerwvation Service Cost-Return Handbook for South Dakota 1981
5/ Ezamples of measures are: cover and green manure crop, filter strips

protection, and critical area planting

Includes 933 acres of ron-zediment producing land

, lined and grassed waterways, diversions, mulching, sediment basins, streambank
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" Table 4.

Pickerel Lake Shoreline Erosionl/

Shoreline

Segment Sed/Yr Length Sediment produced/ft. of shoreline

No. (Tons) (Ft.) Tons/lineal foot)

1 35.40 1,180

2 171.00 950

3 - 10.13 450

4 28.35 420

5 5.00 200

6 54.00 2,000

r 157.50 1,750

8 - 450

9 742.50 3,300

10 97.20 3,600

i 51 47.25 1,050

12 750.00 600

13 3,140.00 1,570

14 45.00 1,800

15 171.00 1,520

16 - 1,250

17 ‘ - 4,150

18 28.69 850

19 - 1,750

20 465.75 3,450 0.14
21 117.50 2,350 0.05
22 1,245.00 830 1.50
23 192 .50 25750 0.07
24 72.90 1,350 0.05
25 36.00 400 0.09
26 405.00 2,250 0.18
27 52.5 ~350 0.15
28 735.00 2,450 0.30
29 60.00 1,000 0.06
30 ' 232.88 2,070 0.11
31 211.50 2,350 0.09

Total 9,310.00

l-/Dir"ect volume method used to compute sediment produced.



Appendix E

Water Qual [ty Summary Tables and Figures



Si1te Number Site Description

46P101 Latitude 45 deg., 31 min.,, 47 sec.; longltude 97 deg., 16 min.,
(PI-1) 36 sec.; Township 124N, Range 53W; Section 15; NW1/4, NW1/4,
NW1/4, NE1/4. North tributary to Pickerel Lake.
46P102 Latitude 45 deg., 31 min., 42 sec.; longltude 97 deg., 16 min.,
(PI1-2) 29 sec.; Township 124N, Range 53W; Section 15. SW1/4, NE1/4,
NW1/4, NE1/4. North-northeast tributary to Pickerel Lake.
46P104 Latitude 45 deg., 30 min., 34 sec.; longltude 97 deg., 15 min,,
(PI-4) 00 sec.; Township 124N, Range 53W; Section 23, NE1/4, Sw1/4,
SE1/4, NE1/4. Tributary northeast Inlet to Plickerel Lake.
46P105 Latitude 45 deg., 28 min., 55 sec.; longitude 97 deg., 15 min.,
(PI-5) 46 sec.; Township 124N, Range 53W; Section 35. NE1/4, NE1/4,
SWi1/4, NW1/4. Pickerel Lake Inlet at State Fish Hatchery.
46P 106 Latitude 45 deg., 30 min., 15 sec.; longitude 97 deg., 16 min.,
(PI-6) 58 sec.; Township 124N, Range 53W; Section 22. NW1/4, NW1/4,
SE1/4, SW1/4. Pickerel Lake outlet at State Park.
46P 107 Latitude 45 deg., 31 min., 01 sec.; longltude 97 deg., 17 min.,
(PI=7) 01 sec.; Township 124N, Range 53W; Section 15. NE1/4, SE1/4,
SW1/4, SW1/4. Pickerel in-lake site by northeast shore.
46P 108 Latitude 45 deg., 30 min., 03 sec.; longitude 97 deg., 16 min.,
(P1-8) 03 sec.; Township 124N, Range 53W, Section 23. SW1/4, SWi/4,
SW1/4, SW1/4. Pickerel In-lake site by east shore.
46P109 Latitude 45 deg., 28 min., 38 sec.; longltude 97 deg., 16 min,,
(PI-9) 04 sec.; Township 124N, Range 53W; Section 34. SE1/4, NE1/4,
NE1/4, SE1/4. Pickerel In-lake site by south shore.
46P 13Y Latitude 45 deg., 31 min., 46 sec.; longltude 97 deg., 14 min.,
(P1=3Y) 52 sec.; Townshlp 124N, Range 53W; Section 14. NE1/4, NE1/4,
NE1/4, NE1/4. Northeast tributary to Pickerel Lake.
(PI=-32) 04 sec.; Townshlip 124N, Range 53W; Section 23. SW1/4, NW1/4,
NW1/4, NW1/4. Northeast tributary to Pickerel Lake.
46PI17A - Latltude 45 deg., 30 min., 55 sec.; longltude 97 deg., 17 min.,
(PI-7A) 22 sec.; Township 124N, Range 53W; Section 16. SE1/4, SE1/4,
SE1/4, SE1/4. Pickerel In-lake site by northwest shore.
46P I8A Latitude 45 deg., 29 min., 55 sec.; longltude 97 deg., 16 min.,
(P1-8A) 00 sec.; Township 124N, Range 53W; Section 26. SE1/4, NW1/4,
NW1/4, NW1/4. Pickerel In-lake slte by east shore.
46P |9A Latitude 45 deg., 29 min., 08 sec.; longltude 97 deg., 16 min.,
(PI1-9A) 17 sec.; Townshlp 124N, Range 53W; Section 34, NE1/4, NW1/4,

NE1/4, NE1/4. Pickerel In-lake site by southwest shore.

Table IV=1. Site numbers and descriptions on Plckerel Lake and I[ts watershed.



3UIRET RETIIVAL (CATE 84/01/25

/TYPA/AMBNT/STREAM/RUNOFF

46FI01

45 31 47.0 097 16 36.0 2

NORTH TRIB T124N R53W SECTION 15
SOUTH DAKOTA

46037
MISSOURI RIVER
BIG SIOUX RIVER

21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596271-06264701

DAY
0370700

00431 00300 00400 31616 00095 00403 00410 00500 00515 00530
DATE TIME DEPTH T ALK Do PH FEC COLI CNDUCTVY LAB T ALK RESIDUE RESIDUE RESIDUE
FROM OF FIELD MFM-FCBR AT 25C PH . CACO3 TOTAL DISS-105 TOT NFLT
10 DAY FEET MG/L MG/L svU /100ML  MICROMHO sU MG/L MG/L C MG/L MG/L
79/01/01
YEAR NUMBER 20 17 24 23 1 26 : 264 24
MAXIMUM 9.50000 7.80000 510.000 7.89000 258.000 573.000 564.000 16.0000
HINIMUM .0799999 5.60000 3.00000 7.39000 - 258.000 232.000 226.000 1.00000
MEAN - 3.58399 7.14117 62.1667 7.61478 258.000 439.250 434,041 5.33333
80/01/00
81/01/01
YEAR NUMBER 1 1 1 1 1 1
MAXIMUH 10.3000 6.50000 3.00000 359.000 355.000 4.00000
MINIMUM 10.3000 6.50000 3.00000 359.000 355.000 4.00000
MEAH 10.3000 6.50000 3.00000 359.000 355.000 4.00000
82/01/00 ]
82/01/01
YEAR NUMBER 7 7 ? 7 7
MAXIMUM 9.50000 7.00000 210.000 397.000 19.0000
MINIMUM 7.50000 $.30000 3.00000 332.000 1.00000
MEAN 8.3428F 6.57143  48.0000 354,857 7.85714
83/01/00
83/01/01
YEAR NUMBER 1 1 1 1 ]
MAXIHUM 7.60000 10.0000 219.000 189.000 30.0000
MINIHUM 7.60000 10.0000 219.000 189.000 30.0000
MEAN 7.60000 10.0000 219.000 189.000 30.0000
84/01/00
00/00/00 fakde
STATION NUMBER 28 26 33 23 b R 26 33
MAXIMUM 10.3000 7.80000 510.000 7.89000 258.000 573.000 564.000 30.0000
MINIMUM .0799999 5.60000 3.00000 7.39000 258.000 219.000 189.000 1.00000
MEAN 5.01356 7.00769 55.7879 7.61478 258.000 412.242 421.577 6.57576
99/99/99 ;
e — Bic 2y

Table IV-2.



STORET RETRIEVAL DATE 84/01/25
46P101
15 31 47.0 097 1o 36.0 2
NORTH TRIB T124N R53W SECTION 15

46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
/TYPA/AMBNT/STREAM/RUNOFF ' 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596271-0624701
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NHM3+NH4- NO2-N NO3-N KJELDL N T PO4 SOL PO4- PHOS-DIS
FROM OF N DISS DISS TOTAL D1Iss P-COL T P-COL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L MG/L HG/L MG/L P
79/01/01
YEAR NUMBER 24 24 24 24 24 24
HAXTHUM .140000 .o0100000 .200000 5.05000 .536000 .445000
MINIMUM .0200000 .0100000 -100000 -410000 .0240000 .0050000
MEAN -0300000 .0100000 .104166 1.00416 .121750 .062333]
80/01/00 )
81/01/01
YEAR NUMBER 1 1 1 1 1 1
MAXIMUM .0200000 .0100000 -100000 2.62000 .0170000 .0050000
HINIHUM .0200000 .0100000 -100000 2.62000 -0170000 .0050000
HEAN -0200000 .0100000 .100000 2.62000 -0170000 .0050000
8c/01/00
82/01/01
YEAR NUMBER 7 7 7 7 6 1 7
MAXIMUM -130000 .0100000 .100000 1.35000 .0679999 .0639999 .0290000
MINIMUM .0300000 .010UOVO .100000 .170000 .0310000 .0639999 .0100000
MEAH -0657142 ,01rp00%> .100000 -750000 .0413333 .0639999 .C184286
%3/01/00
dXoni/ol
YR KUMBER ! 1 " 1 1 1
MAXTIMUM -0400000 .010000¢C .100000 -510000 .122000 .0090000
MINIMUM -0400000 ,0100000 .100000 .510000 .122000 .0050000
MEAN -0400000 .0100000 .100000 .510000 .122000 .0090000
84/01/00
00/00/00
STATION NUMBER 33 33 33 33 31 2 33
MAXIHUM -140000 .0100000 -200000 5,05000 -536000 .0639999 . .445000
MINIHUM -0200000 .0100000 .100000 .170000 .0240000 .0170000 .0050000
MEAN -0375757 .0100000 .103030 . 984240 -106193  .0405000 .0642119
99/99/99
it S —

Table IV-2. Continued



STIRET RETRIEVAL DATE 84/01 %
46P102
45 31 42.0 097 16 29.0 2
NORTH NORTHEAST TRIB T124W R53W SECTION 15

46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
/TYPA/AMBNT /STREAM/RUNOFF 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596272-0624702
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH34+NH4-  NO2-N NO3-N KJELDL N T PO% SOL PO4- PHOS-DIS
FROM OF N DISS ‘DISS TOTAL D1ISs P-COL T P-COL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
79/01/01
YEAR NUMBER 32 32 32 32 32 32
MAXIMUM .130000 .0500000 6.00000 2.47000 .410000 .201000
MINIMUM .0140000 .0100000 .100000 .250000 .0170000 .0050000
MEAN .0329374 .0128125 2.68749 .878434 .0813121 .0429999
80/01/00
81-01/01
YEAR NUMBER 1 1 1 1 1 1
MAXIHUM .0200000 .0100000 .100000 1.21000 .0170000 .0050000
MINIMUM .0200000 .0100000 .100000 1.21000 .0170000 .0050000
HEAN .0200000 .0100000 .100000 1.21000 .0170000 .0050000
82/01/00
82/01/01 i
YEAR NUMBER 7 7 7 7 5 2 7
MAXIHMUM .120000 .0100000 .100000 .920000 .0510000 .0440000 .0240000
MINIHMUM .0200300 .010000GC .10G000 .329000 .0270000 .0310000 .0100000
MEAN .0657142 .0100000 .100000 .725714 .0386000 .0375000 '.OIGUGGthj
83/01/00 !
00/00/00 . '
STATION NUMBER 40 40 40 40 37 3 40
HMAXIHMUM .130000 .0500000 6.00000 2.47000 410000 .0440000 .201000
HINIHUM .0140000 .0100000 .100000 .250000 .0170000 .0170000 .0050000
HEAN .0383499 .0122500 2.17000 .859996 .0755402 .0306666 .0373249
99/99/99

—

Table IV-3. Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/STREAM/RUNOFF

46PI02

45 31 642.0 097 16 29.0 2

NORTH NORTHEAST TRIB T124W R53W SECTION 15
SOUTH DAKOTA

46037

MISSOURI RIVER
BIG SIOUX RIVER
21SDLAKE 810606

DAY
090700

0000 FEET DEPTH CLASS 00 CSN-RSP 0596272-0624702

00431 00300 00400 31616 00095 00403 00410 00500
DATE  TIME DEPTH T ALK 0o PH FEC COLI CNDUCTVY  LAB T ALK RESIDUE
FROM  OF FIELD MFM-FCBR AT 25C PH CACo3 TOTAL
TO DAY FEET MG/L MG/L su /100ML  MICROMHO su MG/L MG/L
79/01/01
YEAR NUMBER 21 24 32 27 4 32
MAXIMUM 12.9000 8.60000 4100.00 8.39000 298.000 591.000
MINIMUM 7.10000 5.80000 3.00000 7.80000 263.000 196.000
MEAN 9.95237 7.95833  452.812 8.15295 279.500 461.844
80/01/00
81/01/61
YEAR NUMBER 1 1 1 1
MAXIMUM 13.8000 7.00000 3.00000 369.000
MINIMUM 13.8000 7.00000 3.00000 369.000
MEAN 13.8000 7.00000 3.00000 369.000
82/01/00
82701701
YEAR NUMBER 7 7 7 a0t 7
MAXIMUM 9.10000 7.60000 50.0000 386.000
MINIMUM 8.20000 6.30000 3.00000 324.000
MEAN 8.69999  7.09999 15.5714 349,714
83/01/00 4k
00/00/00 /
STATION NUMBER 29 32 40 27 4 . 40
MAXIHUM 13.8000 8.€2000 ¢100.09 8.39000 798.000 571.000
MINIMUM 7.10000 5.80000 3.00000 7.80000 263.000 196.000
MEAN 9.78275  7.74062  365.050 8.15295  279.500  439.900
99/99/99
gl

Table IV-3.

00515
RESIDUE
DISs-105
C MG/L

31
537.000
185.000
450.709

1
364.000
364.000
364.000

32
537.000
185.000
448.000

00530
RESIDUE
TOT NFLT

HG/L

32
68.0000
1.00000
10.5156

1
5.00000
5.00000
5.00000

7
14.0000
3.00000
6.00000

40
68.0000
1.00000
9.58750



STORET RETRIEVAL DATE 84/0L/25

/TYPA/AHBNT/STREAM/RUNOFF

00431 00300
DATE  TIME DEPTH T ALK Do
FROM OF FIELD
T0 DAY FEET MG/L MG/L
79/01/01
YEAR NUMBER 20
HAXIMUM 12.3000
MINIMUM 1.90000
HEAH 7.38000
80/01/00
82/01/01
YEAR NUMBER
MAXIHUM
MINIMUM
MEAN
83/01/00
93/01/01
TEAR NUMBER
MAXIMUM
MINIMUH
ME At
34/31/00
00-00/00
TATION HUMBER 20
MAXIMUH 12.3000
MINIMUM 1.90000
MEAN 7.38000
99/99/99

00400
PH

suU

27
8.20000
6.80000
7.68147

2
6.90000
6.50000
6.70000

2
7.80000
7.80000
T.&0000

31
8.20000
6.50000
7.62580

31616
FEC COLI
MFM-FCBR

/100ML

34
490.000
3.00000
73.3823

2
790.000
220.000
505.0C0

2
10.0000
10.0000
10.0000

38
792.000
3.00000
92.7631

46P106
45 31 04.0 097 15 05.0 2
TRIB NE INLET SE1/4,NE1/4 SEC 23 T1264N R53W
46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
‘21SDLAKE 810606

0000 FEET DEPTH CLASS 00 CSN-RSP 0596273-0624703

00095 00403 00410 00500 00515
CNDUCTVY LAB T ALK RESIDUE RESIDUE
AT 25C PH CACO3 TOTAL DISS-105
MICROMHO suU 6/L MG/L  C MG/L
26 34 33
8.21000 §27.000 509.000
7.43000 204.000 199.000
7.87615 357.559  347.424
2
428.000
397.C00
412.500
2 2
446.000 £36.000
. 348.000 443,000
- 396.000 638.500
26 Wi 38 . 35
8.21000 .~ 527.000 834,000
7.43000 204,000 199.000
7.87615 . 364.057

362.474

00530
RESIDUE
TOT NFLT

MG/L

34
24.0000
1.00000
7.23529

2
11.0000
7.00000
9.00000

2
14.0000
1.00000
7.50000

38
24.0000
1.00000
7.34210

—

Table IV-4,



STORET RETRIEVAL DATE 84/01/25
z 46PI04

45 31 €4.0 097 15 05.0 2

TRIB NE INLET SE1/4,NE1/4 SEC 23 T124N R53W

46037  SOUTH DAKOTA DAY

MISSOURI RIVER 090700
BIG SIOUX RIVER
/TYPA/AMBNT /STREAM/RUNOF F 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596273-0624703
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NHW3+NH4-  NO2-N NO3-N KJELDL N T PO4 SOL PO4- PHOS-DIS
FROM OF N DISS D1ss TOTAL DIss P-COL T P-cOL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
79/01/01
YEAR NUMBER . 34 34 34 . 34 34 - 34
MAXIMUM -100000 .0100000 2.10000 1.86000 .610000 .157000
MINIMUM -0100000 .0100000 .100000 .0500000 .0170000 .0050000
MEAN -0304705 .0100000 .391176 .754408 .0894114 .0396763
80/01/00
82/01/01
YEAR NUMBER 2 2 2 2 2 2
HMAXIMUM -0799999 .0100000 .400000 1.72000 .0709999 .0550000
MINIMUM -0699999  .0100000 .100000 1.34000 .0679999 .0450000
MEAN .0749999 01000z -250000 1.53000 .0694999 .0500000
83/01/00
83/01/01 ,
YEAR NUMBER 2 2 2 2 2 TRty
MAXIMUM 0600000 .0100000 .200000 .490000 .0639999 - ..0160000
MINIHUM -0600000 .0100000 .100000 .420000 .0580000 .0150000
MEAN -0600000 .0100000 .150000 .455000 .0610000 .0155000
84/01/00
00/00/00
STATION NUMBER 18 38 3s 38 3s 38
MAXIHUM -100000 .0100000 2.10000 1.86000 .610000 .157000
MINIMUM -0100000 .0100000 .100000 .0500000 .0170000 .0050000
MEAN -0343684  .0100000 .371052 .779469 .0868681 .0389472

99/99/99

Table IV-4. Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AHBNT/STREAH/RUNOFF

DATE  TIME DEPTH T ALK

FROM OF

T0 DAY FEET MG/L

79/01/01

YEAR NUMBER
MAXIMUH
MINIMUM
HEAN

80/01/00

00/00/00

STATION NUMBER
MAXIMUM
MINIMUM
MEAN

99/99/99

Table IV-5.

00300
DO

MG/L

12
9.20000
5.10000
7.72499

12
9.20000
5.10000
7.726499

00400
PH

SuU

18
8.00000
6.50000
7.45555

18
8.00000
6.50000
7.45555

46PI05

45 28 55.0 097 15 39.0 2

LK INLET AT ST FISH HATCHERY T124N R53W SEC 35
46037  SOUTH DAKOTA DAY

MISSOURI RIVER
BIG SIOUX RIVER
21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596274-0624704

090700

31616 00095 00403 00410 00500 00515 00530
FEC COLI CNDUCTVY LA T ALK RESIDUE RESIDUE  RESIDUE
MFM-FCBR AT 25C PH CACO3 TOTAL  DISS-105 TOT NFLT

Z100ML * MICROMHO su MG/L M6/L  C MG/L MG/L

22 17 3 22 21 22
2400.00 8.20000 291.000 545.000 519.000 425.000
10.0000 7.69000  268.000 342.000 120.000 1.00000
489.682 8.01176 . 281.000 420.000 394.809 27.0454

22 17 3 i 21 22
2400.00 8.20000 291.000 545.000 519.000 425.000
10.0000 7.69000 268.000 342.000 120.000 1.00000
489.682 8.01176  281.000  420.000 394.809 27.0454

- s .




STORET RETRIEVAL DATE 84/01/25
46P105
45 28 55.0 097 15 39.0 2
LK INLET AT ST FISH HATCHERY T124N R53W SEC 35

46037  SOUTH DAKOTA DAY
MISSOURI RIVER - 090700
BIG SIOUX RIVER .
/TYPA. AMBNT/STREAM/RUNOFF 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596274-0624704
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH3#NH4-  MNO2-N NO3-N KJELDL N T PO4 SOL PO4- FHOS-DIS
FROM OF N DISS DISS TOTAL DISS P-COL T P-COL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
79/01/01
YEAR NUMBER 22 22 22 22 22 22
MAXIMUM .302000 .0100000 4.40000 2.74000 .176000 .12C000
MINIMUM .0200000 .0100000 .100000 .200000 .0410000 .0050000
HMEAN .0384091 .0100000 -295454 .921362 .0714088 .0281818
80/01/00
00/00/00
STATION HUMBER 22 22 22 22 22 22
HAXIMUM .302000 .0100000 4.40000 c.74C00 -176000 .120000
MINIMUM .0200000 .0100000 .100000 .200000 .0410000 .0050000
MEAN .0384091 .0100000 . 295454 .921362 .0714088 .0281818
79/99/99 X

Table IV-5. Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/STREAM/RUNOFF

00431
DATE  TIME DEPTH T ALK
FROM OF FIELD
T0 DAY FEET MG/L

79/01/01

YEAR NUMBER
MAXIMUM
HINIMUM
HEAN

80/01/00

82/01/01

YEAR NUMBER
MAXIMUM
MINIMUM
MEAN

83/01/00

00/00/00

STATION NUMBER

; MAXTIMUM

MINIMUM
MEAN

99/99/99

00300
Do

MG/L

23
13.0000
6.50000
9.03478

23
13.0000
6.50000
9.03478

00400
PH

su

16
8.80000
6.70000
8.09999

3
7.50000
7.20000
7.36666

19
8.80000
6.70000
7.98421

31616

/100ML

23

2.00000
3.56522

3
60.0000
17.0000
42.3333

26
60.0000
2.00000
8.03846

46P106

45 30 15.0 097 17 00.0 2

OUTLET AT STATE PARK TI123N R53W SEC 22
S0UTH DAKOTA

46037

MISSOURI RIVER
BIG SIOUX RIVER

21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596275-06264705

00095

FEC COLI CNDUCTVY
MFM-FCBR

AT 25C
MICROMHO

00403

LAB
PH
su

15
8.80000
7.99000
8.39532

15
8.80000
7.9%000
8.39532

00410
T ALK
CACO3

MG/L

1

186.000

186.000

186.000

g

186.000
186.000
186.000

DAY
090700

o0os500

RESIDUE
TOTAL
MG/L

23
432.000
201.000
372.000

3
351.000
287.000
316.000

26
432.000
201.000
3£5.538

00515
RESIDUE
DISS-105
C MG/L

23
432.000
185.000
363.869

23

432.000
185.000
363.869

Lt D

Table IV-6.

00530
RESIDUE
TOT NFLT

MG/L

23
36.0000
.500000
8.21739

3
80.0000
7.00000
32.6667

26
80.0000
.500000
11.0385



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/STREAM/RUNOFF

00608

DATE TIME DEPTH NH3+NH4-

FROM OF
T0 DAY FEET

79/01/01

YEAR NUMBER
HAXIHUH
MININUN
HEAN

80/01/00

82/01/01

YEAR NUMBER
HAXTHUH
MINIHUM
HEAN

83/01/00

00/00/00

STATION NUMBER
MAXIMUM
MINIMUM
MEAN

99/99/99

N DISS
MG/L

23
20.0000
.0100000
.901516

3
.160000
.0400000
.0799999

26
20.0000
.0100000
.806726

00613
NO2-N

DISS

MG/L

23
.0100000
.0100000
.0100000

3
.9100000
.0100000
.0100000

26

.0100000
.0100000
.0100000

00620
NO3-N
TOTAL

MG/L

23
.300000
.100000
.117391

3
.100000
.100000
.100000

. 26
.300000
.100000

.115384

00623
KJELDL N
DISS
MG/L

23
1.25000
.460000
.799129

3
.650000
.110000
.460000

26
1.25000
.110000
.759998

46PI06

45 30 15.0 057 17 00.0 2
OUTLET AT STATE PARK T123N R53W SEC 22

46037  SOUTH DAKOTA

MISSOURI RIVER
BIG SIOUX RIVER

21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596275-0624705

70505 70506
T P04 SOL PO4-
P-COL T P-COL
MG/L MG/L

23
.119000
.0070000
.0436086

3
.0410000
.0240000
.0306666

26
.119000
.0070000
.0421153

Table IV-6. Continued

00671
PHOS-DIS
ORTHO
MG/L P

23
.0240000
.0050000
.0079130

.3
.0130000
.0110000
0116667

26
. 0260000

.0050000
.0083461




STORET RETRIEVAL DATE 84/01/25

/TYFAZAMBNT/LAKE

FROM OF

79/01/01

YEAR NUMBER
MAXIHMUM
MINIMUM
MEAN

80/01/00

00/00/00

SI1ATION NUMBER
MAXIHUM
MINIHMUM
MEAN

99./99/99

Table IV-7.

00431
DATE TIME DEPTH T ALK
FIELD
TO DAY FEET M6/L

00300
Do

M6/L

16
13.1000
5.90000
8.95624

16
13.1000
5.90000
8.95624

00400
PH

SuU

15
8.60000
6.50000
8.05333

15
8.60000

6.50000

8.05333

46PI07

45 31 01.0 097 17 03.0 2
PICKEREL/INLAKE NE SHORE T124N R53W SEC 15
46037  SOUTH DAKOTA DAY

HISSOURI RIVER

BIG SIOUX RIVER
21SDLAKE 810606

090700

0000 FEET DEPTH CLASS 00 CSN-RSP 0596276-0624706

31616 00095 00403
FEC COLI CNDUCTVY LAB
MFM-FCBR AT 25C PH

/100ML  MICROMHO sU

16 8
55000.0 8.71000
2.00000 8.40000
3666.06 8.58624

'6 8
55000.0 8.71000
2.00000 8.40000
3666.06 8.58624

00410 00500
T ALK RESIDUE
CACO3 TOTAL

HG/L MG/L

16
455.000
337.000
387.750

16
455.000
337.000
387.750

00515
RESIDUE
DISsS-105
C HG/L

16
451.000
321.000
378.375

16
451.000
321.000
378.375

00530
RESIDUE
TOT NFLT

MG/L

16
27.0000
1.00000
9.43750

16
27.0000
1.00000
9.43750



STORET RETRIEVAL DATE 84/01/25

46P107
45 31 01.0 097 17 03.0 2
PICKEREL/INLAKE NE SHORE T124N R53W SEC 15
46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER

/TYPAZAMBNT/LAKE 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596276-0624706
00608 00613 00620 00623 70505 70506 00671
DATE TIME DEPTH NH3+NH4- NO2-H NO3-N KJELDL N T P04 sSO0L PO4- PHOS-DIS
FROM OF N DISS DISS TOTAL DISS P-COL T P-COL ORTHO
TO DAY FEET  MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
79/01/01
YEAR NUMBER 16 16 16 16 16 16
MAXIMUM .120000 .0100000 .100000 2.07000 .0679999 .0100000
MINIMUM .0100000 .0100000 .100000 .100000 .0140000 0030000
MEAN .0327500 .0100000 .0999997  .BB0625 .0356875 .0051875
80/01/00
00/00/0C
STATION WNUMBER 16 % 16 16 16 16
MAXTIHUM .120000 .01000U0 .100000 2.07000 .0679999 0100000
MINIMUM .0100630 .0100000 .100000 .100000 .0140000 0030000
MEAN .0327500 .0100000 .0999997 .880625 .0356875 .0051875
99/99/99 e e
Table IV-7. Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/LAKE

00431
DATE TIME DEPTH T ALK
FROM OF FIELD
TO DAY FEET MG/L

79/01/01

YEAR NUMBER
MAXIRIM
MINIMU!
MEAN

80/01-/00

00/00/00

STATION NUMBER
MAXIMUM
MINIMUH
HEAMN

99/99/99

00300
Do

MG/L

16
13.1000
5.80000
8.88749

16
13.1000
5.80000
8.88749

00400
PH

suU

15
8.70000
6.80000
8.02666

i5
8.70000
6.80000
8.02666

46P108

45 30 03.0 097 16 05.0 2

PICKEREL/INLAKE E SHORE T124N R53W SEC 23
%6037  SOUTH- DAKOTA

MISSOURI RIVER

BIG SIOUX RIVER

21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596277-0624707

31616 00095 00403
FEC COLI CNDUCTVY LAB
MFM-FCBR - AT 25C PH

/100ML  MICROMHO su

16 8
2000.00 8.80000
2.00000 8.38000
133.687 8.56624

16 8
2000.00 8.80000
2.00000 8.38000
133.687 8.5662¢4

00410
T ALK
CACO3

MG/L

DAY
050700

00500
RESIDUE
TOTAL

MG/L

16
439.000
329.000
379.250

16
439.000
329.000
379.250

00515
RESIDUE
DISS-105
C MG/L

16
438.000
321.000
372.000

16
438.000
321.000
372.000

00530
RESIDUE
TOT NFLT

MG/L

16
25.0000
1.00000
7.28125

16
25.0000
1.00000
7.28125

Table IV-8.



STORET RETRIEVAL DATE 84/01/25
46P108
45 30 03.0 097 16 05.0 2
PICKEREL/INLAKE E SHORE T124N R53W SEC 23

46037 SOUTH DAKOTA DAY
MISSOURI RIVER 090700
. BIG SIOUX RIVER
/TYPA/AMBNT/LAKE 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596277-0624707
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH3sNH4-  NO2-N NO3-N KJELDL N T PO4 SOL PO4- PHOS-DIS
FROM OF N DISS DISS TOTAL DISS pP-coL T P-COL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
79/01/01
YEAR NUMBER 16 16 16 16 16 16
HMAXTMUM .300000 .0100000 .100000 1.12000 .120000 .0550000
MINIMUM .0060000 .0100000 .100000 .200000 .0070000 .0020000
MEAN .0441250 .0100000 .0999997  .640000 .0358750 .0082500
80,01/00
00/30/00
STATION NUMBER 16 16 16 16 16 16
MAXIMUM .300000 .0100000 .100000 1.12000 .120000 .0550000
MINIMUM .0060006 .0100000  .100000  .200000 .0070000 .0020000
MEAM .0441250 .0100000 .0999997  .640000 .0358750 .0082500 !
99/99/99 £ A

Table IV-8. Continued



STORET RETRIEVAL DATE 84/01/25
46PI09
45 28 38.0 097 16 04.0 2
PICKEREL/INLAKE S SHORE T123N R53W SEC34

46037  SOUTH DAKOTA DAY
MISSOURI RIVER : 090700
BIG SIOUX RIVER
/TYPA/AMBNT/LAKE 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596278-0624708
00431 00300 00400 31616 00095 00403 00410 00500 00515 00530
DATE  TIME DEPTH T ALK Do PH FEC COLI CNDUCTVY  LAB T ALK RESIDUE RESIDUE  RESIDUE
FROM  OF FIELD MFM-FCBR AT 25C PH CACO3 TOTAL  DISS-105 TOT NFLT
TO DAY FEET MG/L MG/L su /100ML  MICROMHO su MG/L MG/L € MG/L MG/L
79/01/01 ‘
YEAR NUMBER 16 15 16 8 1 16 16 16
MAXIHMUM 13.8000 8.60000 140,000 8.73000 182.000 511.000 417.000 118.000
MINIMUM 5.50000 3.20000 2.00000 8.34000 182.000 325.000 313.000 1.00000
MEAN - 8.81249  7.77999  16.3750 8.55124  182.000 . 387.812 373.312 164.3125
80/01/00
00/00/00
STATION NUMBER 16 15 16 8 1 16 16 16
MAXIMUM 13.8000 8.60000 140.000 8.73000 182.000 511.000 417.000 118.000
MINIMUM 5.50000 3.20000 2.00000 8.34000 182.000 325.000 313.000 1.00000
MEAN 8.81249  7.77999  16.3750 8.55124  182.000  387.812 373.312 14.3125
39/99/99 bt

K ﬁi 3 et F

Table IV-9.



STORET RETRIEVAL DATE 84/01/25
46PI09
45 28 38.0 097 16 04.0 2
PICKEREL/INLAKE S SHORE T123MN R53W SEC34

46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
/TYPAZAMBNT/LAKE 21SDLAKE 810606
: 0000 FEET DEPTH CLASS 00 CSN-RSP 0596278-0624708
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH3+NH4-  NO2-N NO3-N  KJELOL N T PO4 SOL PO4- PHOS-DIS
FROM OF N DISS DISS TOTAL DISS P-cOL T P-COL ORTHO
J0 DAY FEET MG/L MG/L MG/L MG/L MG/L MG/L M&/L P
79/01/01
YEAR NUMBLEx 16 16 15 16 16 16
MAXIMUM .180000 .0100000 .100000 1.50000 .0610000 .0120000
MINIMUM .0100000 .0100000 .100000 .0200000 .0100000 .0020000
MEAN 0363750 .0100000 .0999997 .711250 .0333125 .0056875
80/01/00
00/00/00 : ;
STATION NUMBER 16 16 15 16 16 ] 16
HAXIMUM .160000 .0100000 .°20000 1.50000 .G6i0000 .0120000
MINIHUM -0100000 .0100000  .100000 .0200000 .0100000 .0020000
MEAN -0363750 .0100000 .0999997 .711250 ° .0333125 .0056875
99/99/99

Table IV-9, Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT /STREAM/RUNOFF

00431
DATE  TIME DEPTH T ALK
FROM OF FIELD
T0 DAY FEET MG/L

79/01/01

YEAR NUMBER
MAXIMUM
MINIMUM
MEAN

80/01/00

00/00/00

STATION NUMBER
MAXTIMUM
MINIMUM
MEAN

9 °'23/99

Table IV-10.

00300
Do

MG/L

8
15.7000
1.30000
7.02499

8
15.7000
1.2000

7.02499

00400
PH

sU

7
8.00000
5.60000
7.34285

7
8.00000
5.60000
7.34285

46PI3Y

45 31 44.0 097 15 00.0 2
NORTHEAST TRIB T124N RS53W NE1/6 SEC 14
46037  SOUTH DAKOTA DAY

MISSOURI RIVER

BIG SIOUX RIVER
21SDLAKE 810606

090700

0000 FEET DEPTH CLASS 00 CSN-RSP 0596279-0624709

00530
RESIDUE
TOT NFLT

MG/L

9
32.0000
1.00000
8.00000

32.0000
1.00000
8.00000

31616 00095 00403 00410 00500 00515
FEC COLI ©NDUCTVY LAB T ALK RESIDUE RESIDUE
MFH-FCBR AT 25¢C PH CACO3 TOTAL DISS-105

7100ML  MICROMHO su MG, 'L MG/L C MG/L

9 9 9 9
350.000 8.20000 575.000 562.000
3.00000 7.58000 299.000 299,000
118.333 7.81999 5154.333 508,666

9 9 : 9 9
350.000 8.20000 . 578.000 =62.000
3.00000 7.58000 . 299.000 299.000
118.333 7.81999  516.333  508.666

P O TR T Y



STORET RETRIEVAL DATE 84/01/25
46PI3Y
45 31 44.0 097 15.00.0 2
NORTHEAST TRIB T124N R53W NE1/4 SEC 14
46037  SOUTH DAKOTA DAY

MISSOURI RIVER ' 090700
BIG SIOUX RIVER
/TYPA/AMBNT/STREAM/RUNOFF 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596279-0624709
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH3¢NH4-  NOZ-N NO3-N KJELDL N T P04 SOL PO4- PHOS-DIS
FROM OF N DISS DISs TOTAL DISS P-COL T P-COL ORTHO
T0 DAY FEET MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
79/01/01
YEAR NUMBER 9 9 . 9 9 9 9
MAXIMUM -0300000 .0100000 .200000 1.32000 .312000 +263000
MINIMUM -0200000 .0100000 ,100000 .230000 .0140000 .0050000
MEAN -0222222 .0100000  .111111 .623333 .152222 119667
80/01/00
00/00/0u
STATION NUMBER 9 9 9 9 9 9
MAXIMUM 0300000 .0100000 .200000 1.32000 .312000 .263000
MINIMUM -0200000 .0100000 .100000 .230000 .0140000 .0050000
MEAN -0222222 .0100000 .111111 .623333 .152222 -119667
99/99/99 ‘ i

Table IV-10. Continued



STORET RETRIEVAL DATE 84/01/25
46PI3Z
45 30 48.0 097 16 04.0 2
NW1/4,NW1/4 SECTION 23 T125N R53W, TRIB

46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
/TYPA/AMBNT/STREAM/RUNOFF 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596280-0624710
00431 00300 00400 31616 00095 00403 00410 00500 00515 00530
DATE  TIME DEPTH T ALK Do PH FEC COLI CNDUCTVY LAB T ALK RESIDUE RESIDUE RESIDUE
FROM OF FIELD MFM-FCBR AT 25C PH CACO3 TOTAL DISS-105 TOT NFLT
TO DAY FEET HMG/L MG/L SU /100ML  MICROMHO SuU MG/L HMG/L C HMG/L MG/L
79/01/01 E
YEAR NUMBER 6 7 7 7 7 7 7
MAXTMUM 11.8000 8.40000 240.000 8.33000 547.000 541.000 7.00000
MINIMUM 6.30000 7.70000 3.00000 7.80000 471.000 469.000 1.00000
MEAN 9.64999  8.07142 " 49.4286 8.14856 513.714 510.143 3,64286
80/01/00 .
00/00/00
STATION NUMBER 6 7 7 7 7 7 7
MAXTIHUM 11.8006 8.46000 240.000 8.33000 547.000 541.000 7.00000
MINIMUM 6.30000 7.70000 3.00000 7.80000 471.000 469.000 1.00000
MEAN 9.64999  8.07142 49,4286 8.14856 © BI3.714 510.143  3.64286
99/99/99

Table IV-11,



STORET KETRIEVAL DATE 84/01/25
46PI3Z
45 30 48.0 097 16 04.0 2
NH1/4,NW1/6 SECTION 23 T125N R53W, TRIB
46037  SOUTH DAKOTA DAY

MISSDURI RIVER 090700
E BIG SIOUX RIVER :
/TYPA/AMBNT/STREAM/RUNOFF 21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596280-0624710
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH3+NH4-  NO2-N NO3-N  KJELDL N T PO4  SOL PO4- PHOS-DIS
FROM  OF N DISS DISS TOTAL DISS P-COL T P-COL  ORTHO
TO DAY FEET  MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
79/01/01
YEAR NUMBER 7 7 7 -7 7 7
MAXIMUM  .0300000 .0100000 .100000 1.11000 .0510000 .0200000
MINIMUM  .0200000 .6100000 .100000 .340000 .0200000 0050000
MEAN -0214286 .0100000 .100000 .815714 .0347143 0071429
80/01/00 ' :
00/00/00
STATION NUMBER 7 7 7 7 7 £ 4
MAXIMUM  .0300000 .01€0006 .100000 1.11000 .0510000 . 9200000
MINTAUM  .0200000 .0169000 100000 .340000 .0200000 .0050000
M4 g -0214286 .£100000 .1°0€90 .815714 .0347143 0071429
7999/99 % g 02—

S x s A e - S

Table IV-11. Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/LAKE

00431
DATE TIME DEPTH T ALK
FROM OF FIELD
T0 DAY FEET MG/L

82/01/01
YEAR NUMBER
MAXIHUA
MINIMUM
MEAN
83/01/00
83/01/01
YEAR NUMBER
MAXIHUM
MINIMUM
MEAN
84/01/00
00/00/00
STATION MNUMBER
MAXIHUM
MINIMUM
MEAN
99/99/99

00300
Do

MG/L

4
12.9000
9.50070
11.1000

11
13.0000
8.20000
10.0091

15

+13.0000

8.20000
10.3000

00400
PH

su

4
7.20000
7.00000
7.10000

11
8.50000
7.20000
8.09090

15
8.50000
7.00000
7.82666

46PI7A
45 30 55.0 097 17 22.0 4

PICKEREL LAKE/INLAKE NW SHORE 124N-53W-16 DDD

46037 SOUTH DAKOTA
MISSOURI RIVER

BIG SIOUX RIVER
21SDLAKE 821211

DAY
050700

0000 FEET DEPTH CLASS 00 CSN-RSP 0673718-0707576

00095

31616 00403 00410 00500
FEC COLI CNDUCTVY LAB T ALK  RESIDUE
MFM-FCBR AT 25C PH CACO3 TOTAL
/100ML MICROMHO suU MG/L MG/L
4 4
3.00000 386.000
3.00000 346.000
3.00000 364.000
12 12
140.000 400.000
3.00000 342.000
23.0000 380.416
16 ¥ 16
140.000 400.000
3.00000 342.000
18.0000 376.312

00515
RESIDUE
DISS-105
C MG/L

4
384.000
345.000
360.750

12
398.000
340.000
374.833

16
398.000
340.000
371.312

00530
RESIDUE
TOT NFLT

MG/L

4
5.00000
1.00000
3.25000

12
15.0000
2.00000
5.58333

16
15.0000
1.00000
5.00000

Table IV-12.



STORET RETRIEVAL DATE 84/01/25
. G6PI7A

45 30 55.0 097 17 22.0 &

PICKEREL LAKE/INLAKE NW SHORE 124N-53W-16 DDD

46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
_ BIG SIOUX RIVER
/TYPA/AMBNT/LAKE - 21SDLAKE 821211
0000 FEET DEPTH CLASS 00 CSN-RSP 0673718-0707576
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH3+NH4-  NO2-N NO3-N  KJELDL N T PO4  SOL PO4- PHOS-DIS
FROM  OF N DISS DISS TOTAL DISS P-COL T P-COL  ORTHO
TO DAY FEET  MG/L MG/L HG/L MG/L MG/L M6/L MG/L P
82/01/01
YEAR NUMBER 4 4 4 4 4 4
MAXIMUM  .0200000 .0200000 .200000 1.25000 .0410000 .0190000
MINIMUM  .0200000 .0100000 .100000 .300000 .0270000 .0070000
MEAN -0207000 .0125000 .125000 .767500 -0322500 .0155000
83/01/00
83/01/01
YEAR NUMBER 12 12 12 12 11 1 12
MAXIMUM  .0500000 .0100000 .100000 1.65000 .0779999 .0370000 .0140000
MINIHUM  .0200000 .0100000 .100000 .460000 .0370000 .0370000 .0050000
MEAN -0275000 .0100000 .0999999 .887500 .0585454 .0370000 .0059167
84/01/00
00/00/00 ; i
STATION NUMBER 16 16 16 16 11 5 16 %

MAXIMUH -0500000 .0200000 -200000 1.65000 .0779999 .0410000 .0190000
MINIHUH .0200000 .0100000 -100000 -300000 .0370000 .0270000 .0050000

MEAN .0256250 .0106250 .106250 -857500 .0585454 .0332000 .0083125
99/99/99

Table IV-12. Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT /LAKE

00431
TIME DEPTH T ALK
QF FIELD
DAY FEET MG/L

DATE
FROH
TO

82/01/01
YFAR NUMBER
HAXIMUM
MINIMUM
HEAN
82701700
83/31/01
YEAR NUMBER
M XTHUN
MINTHUM
MEAN
“¥/01/700
060/00/00
STATION NUMBER
MAXIHMUH
MINIHUH
MEAN
99/99/99

00300
Do

MG/L

4
12.9000
9.20000
10.9750

10
13,4000
$.50000
10.3400

14
13.4000
8.50000
10.5214

00400
PH

su

4
7.00000
6.40000
6.75000

10
¥ .50050
7.50000
8..2200

14
8.50000
6.40000
7.77162

G6PIBA

45 29 55.0 097 16 00.0 &

PICKEREL LAKE/INLAKE E SHORE 124N-53W-S26 BBD
46037 SOUTH DAKOTA DAY

MISSOURI RIVER 090700

BIG SIOUX RIVER

21SDLAKE 821211

Table IV-13.

0000 FEET DEPTH CLASS 00 CSN-RSP 0673719-0707577

31616 00095 00403 00410 00500 00515 00530
FEC COLI CNDUCTVY LAB T ALN RESIDJE RESIDUE RESIDUE
MFM-FCBR AT 25C PH CACO3 TOTAL DISS-105 TOT NFLT

/100ML  MICROMHO su MG/L MG/L € MG/L MG/L
4 4 4 4
7.00000° 375.000 375.000 9.00000
3.00000 358.000 349.000 1.00000
4.00000 364.750 360.250 4.75000
10 10 10 10
80.0000 421.000 404.000 17.0000
3.00000 113.000 105.000 2.00000
16.3000 348.900 342.700 6.20000
14 i .16 14 14
80.0000 421.000 404.000 17.0000
3.00000 113.000 105.000 1.00000
12.7857 353.428 347.714 5.78571
1 -.:r-‘ v I Il#



STORET RETRIEVAL DATE 84/01/25
4G6PIBA
45 29 55.0 097 16 00.0 &
PICKEREL LAKE/INLAKE E SHORE 124N-53W-S526 BBD

46037 SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
/TYPA/AMBNT/LAKE 21SDLAKE 821211
0000 FEET DEPTH CLASS 00 CSN-RSP 0673719-0707577
00608 00613 00620 00623 705¢5 70506 00671
DATE  TIME DEPTH NH3+MHG-  HNO2-N NO3-N KJELDL N T PO4 S0L PO4- PHOS-DIS
FROM OF N DISS DISS TOTAL DISS P-COL T P-COL ORTHO
TO DAY FEET MG/L MG/L MG/L MG/L MG/L MG/L MG/L P
82/01/0) ;
YEAR NUMBET: 4 4 4 4 4 4
MAXIMUM .0200000 .0200000 .200000 1.14000 .0470000 .0250000
MINIMUM .02000n9 ,0100000 .100000 .290000 .0310000 .0100000
MEAN .0200000 .0125000 .150000 .675000 .0365000 .0190000
83/01/00
82/01/01
TEAR NUMBER 10 10 10 10 10 10
MAXIHUM .540000 .0100000 .600000 3.64000 .230000 .198000
MINIMUM .0200000 .0100000 .100000 .420000 .N340000 .0050000
MEAN .0819929 ,0100000 .1%t300 .963999 .072899% ."248000
84/01/00 ;
00/00/00 "
STATION NUMBER 14 - 14 14 i4 10 4 14
MAXIMUM .540000 .0200000 .600000 3.64000 .230000 .0470000 .198000
. MINIMUM .0200000 .0100w00 .100000 .290000 .0340000 .0310000 .0050000
MEAN .0642856 .0107143  .150000 .881428 .0728999 .0365000 .0231428

99/99/99

Table IV-13. Continued



STORET RETRIEVAL DATE 84/01/25
46PI9A
45 29 08.0 097 16 17.0 &
PICKEREL LAKE/INLAKE SW SHORE 123N-53-34 ABA
46037 SOUTH DAKOTA DAY

MISSOURI RIVER - 090700
. BIG SIOUX RIVER -
/TYPA/ZAMBNT/ LAKE 21SDLAKE 821211
- 0000 FEET DEPTH CLASS 00 CSN-RSP 0673720-0707578
00431 00300 00400 31616 00095 00403 00410 00500 00515 00530
DATE TIME DEPTH T ALK DO PH FEC COLI CNDUCTVY LAB T ALK RESIDUE RESIDUE RESIDUE
FROM OF FIELD MFM-FCBR AT 25C PH CACO3 TOTAL DISS-105 TOT NFLT
TO DAY FEET MG/L MG/L Su /100ML MICROMHO 11 MG/L MG/L C MG/L MG/L
82/01/01
YEAR NUMBER 3 3 .3 3 3 .3
MAXIMUM 11.0000 7.50000 40.0000 368.000 364.000 4.00000
MINIMUM 9.10000 7.10000 3.00000 357.000 355.000 2.00000
MEAN 10.2667  7.36666 15.3333 363.333  360.666 2.66667
83/01/00
83/01/01 ;
YEAR NUMBER 12 11 12 12 12 12
MAXIMUM 13.0000 3.60000 80.0000 674.000 660.000 19.0000
MINIMUM 8.40000 7.00000 3.00000 335.000 332.000 3.00000
MEAN 10.5833  7.90909 18.0000 398.416  390.083 8.33333
84/01/00 ik
00/00/00 . G
STATION NUMBER 15 14 15 ik R | 15 15
MAXIMUM 13.0000 8.60000 80.0000 . 674,000 660.000 19.0000
MINIMUM 8.40000 7.00000 3.00000 . 335,000 332.000 2.00000
MEAN 10.5200 7.79285 17.4667 . 391.400 384.200 7.20000
99/99/99 P

S SR — e L —

Table IV-14.



STORET RETRIEVAL DATE 84/01/25.
46PI9A
45 29 08.0 097 16 17.0 4
PICKEREL LAKE/INLAKE SW SHORE 123N-53-34 ABA

46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
: BIG SIOUX RIVER
/TYPA/AHBNT/ LAKE 21SDLAKE 821211
0000 FEET DEPTH CLASS 00 CSN-RSP 0673720-0707578
00608 00613 00620 00623 70505 70506 00671
DATE  TIME DEPTH NH3+NH4-  NO2-N MO3-N  KJELDL N T P04  SOL PO4- PHOS-DIS
FROM  OF N DISS DISS TOTAL DISS p-cOL T P-COL  ORTHO
TO DAY FEET  MG/L. MG/L MG/L MG/L M6/L MG/L MG/L P
82/n1/01
YEAR NUMBER 3 3 3 -3 3 3
MAXIHMUM .0200000 .0200000 .200000 .970000 0679999 .0200000
MIHIMUM .0200000 .0100000 .100000  .340000 .0340000 .0050000
HMEAN .0200000 .0133333  .133333 603333 .0463333  .0136667
83/01/00
43/01/01
1250 NRTIOR 12 12 12 12 10 1 12
MAXIMUM  .063000% .0100000  .100D0  1.84000  .108000 .0270000 .0190000
MINIMUM "0200000 0100006  .100000 .0510000 .0270000 .0270000 .0050000
MEAN T0316666 0100000 .0999999  .696750 .0615000 .0270000 .0077500
84/01/00
00/00/00 .
STATION NUMBER 15 15 15 15 10 4 15
HAXIMUM 0600000 .0200000 .200000 1.84000 .108000 .0679999 .0200000
MINIMUM ‘0200000 .0100000 100000 .0510000 .0270000 .0270000 .0050000
MEAN T0293333 0106667 .106667 .678066 .0615000 .0415000 .0089333
99/99/99

Table IV-14. Continued



STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/STREAM/RUNOFF

00300

DO

MG/L
NO OF VALUES 28
YEAN 5.014
MEDIAN 3.650
NO OF VIOLS 16
PERCENT VIOL 57.
MINIMUM VIOL 0.080
MEAN VIOIL 2.362
MAXIMUM VIOL 4.900
1IN CRITERIA 5.000

MAX CRITERIAN®M%%%%%

STAND - VERSION OF APR. 1983

46P101

STN  1.SUMMARY.1

45 31 47.0 097 16 36.0 2
NORTH TRIB T124N R53W SECTION 15

46037

SOUTH DAKOTA

MISSOURI RIVER

BIG SICUX RIVER

21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSH-RSP 0596271-0624701

DAY
090700

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/04/10 TO 83/04/18

00400

PH
SuU

26
7.008

7.000

12.
5.600
6..00

6.400

31616

/100ML

33
55.8
7.0

3

9.
210.0
383.3

510.0

00530
FEC COLI RESIDUE
MFM-FCBR TOT NFLT

MG/L

6.5

4.0

0.0

0.0

33

8

0
0

00515
RESIDUE
DISS-105
C MG/L

26
421.6
446.5

5

19.
504.0
527.8

564.0

00613

NO2-N
DISS
MG/L

33
0.01
0.01

0

0.
0.0
0.0

0.0

00410
T ALK
CACO3
MG/L
1
258.0
258.0
]
0.
0.0
0.0

00610 00608 00619
NH3+NH4- NH3+NH4- UN-IONZD
N TOTAL N DISS NH3-NH3

MG/L MG/L MG/L

33 0 0
0.038 0.0 0.0

0.020 M3MREMIIMM IR WNN

° ] 0
0. 0. 0.
0.0 0.0 0.0
0.0 0.0 0.0
0.0 0.0 0.0

6.500 HWMNMINMN NINNHIIHNN NIHMNENMNIE FIMMMNINNIE FIUNHWMMINE WM JEIIHIMICIIIN 66969 2366 363

8.300

200.0

90.00

500.0

50,00 H3%MENNNKE HINMIENIMN 393N

- Table IV-15.

0.0400




STORET RETRIEVAL DATE 84/01/25 -  STAND - VERSION OF APR. 1983 STN 2.SUMMARY.1
46P102
45 31 42.0 097 16 29.0 2
NORTH NORTHEAST “RIB T124W {53W SECTION 15

46037 SOUTH DAKOTA DAY

MISSOURI RIVER 090700

BIG SIUUX RIVER ’
/TYPA/AMBNT/STREAM/RUNOFF 21SDLAKE 810606

0000 FEET DEPTH CLASS 00 CSN-RSP 0596272-0624702

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79)04/10 TO 82/09/08

00300 00400 31616 00530 00515 00613 00410 00610 00608 00619
Do PH FEC COLI RESIDUE RESIDUE NO2-N T ALK NH3+NH4- NH3+NH4- UN-IONZD
MFM-FCBR TOT NFLT DISS-105 DISS CACO3 N TOTAL N DISS NH3-NH3
MG/L su /100HL MG/L C MG/L MG/L MG/L MG/L MG/L MG/L
NO OF VALUES 29 32 40 40 "3 40 4 40 0 0
MEAN 9.783 7.741 365.0 9.59 448.0 0.01 279.5 0.0383 0.0 6.0
MEDIAN 9.100 8.000 21.5 7.00 470.0 0.01 278.5 u.0300 I*******l FEIIEIEIEIE M
NO OF VIOLS 0 5 11 0 7 0 0 ) 0 0 0
PERCENT VIOL 0. 16. 28. 0. 22. 0. 0. 0. 0. 0.
MINLMUM VIOL 0.0 5.800 290.0 0.0 501.0 0.0 0.0 0.5 0.0 0.0
AEAN VIOL 0.0 7.540 1241.8 0.0 519.9 0.0 0.0 0.5 0.0 0.0
MAXIMUM VIOL 0.C 8.6900 4125.0 0.0 537.0 0.0 0.0 0.0 0.0 0.0
IfIN CRITERIA 5.000 6 .FN0 WAAMMMMNE I HIXMMNN RHWIIMHMMN FIIWIININ JIMNMMNNNIN JIIIENMIIN FI NN NN 30033634 36 96 3¢

MAX CRITERTAM MM %2 8.200 200.0 90.00 500.0 50.00 XM¥MMNNNN HNNNIINR RMNNNRNEN  0.0400

Table IV-16.



SUORET RETRIVAL CATE B6/GL/25 -  STAYO - VEISION OF AFR. 1983 STN  3.SUMMARY.1
46P104

45 31 04.0 097 15 05.0 2

TRIB NE INLET SE1/4,NE1/4 SEC 23 T124N R53W

46037  SOUTH DAKOTA DAY

MISSOURI RIVER 030700

BIG SIOUX RIVER

21SDLAKE 810606

0000 FEET DEPTH CLASS 00 CSN-RSP 0596273-0624703

/TYPA/AMBNT/STREAM/RUNOFF

SUHNARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/04/17 TO 83/04/27

00300 00400 31616 00530 00515 00613 00410 00610 00608 00619
Do PH FEC COLI RESIDUE RESIDUE NO2-N T ALK NH3+NH4- NH3#NH4G- UN-IOMZD
MFM-FCBR TOT NFLT DISS-105 DISS CACO3 N TOTAL N DISS NH3-NH3
MG/L su /100ML MG/L C MG/L MG/L MG/L MG/L MG/L MG/L
NO OF VALUES 20 31 38 38 35 38 0 38 0 0
MEAH 7.380 7.626 92.8 7.34 366.1 0.01 0.0 0.0344 0.0 0.0
MEDIAN 8.000 7.700 23.5 5.50 338.0 0.01 33300 0.0200 MIMMIMIEIN I 2N
NG OF VIOLS 7 0 5 0 4 0 0 0 0 0
PERCENT VIOL 35. 0. 13. 0. 11. 0. 0. 0. 0. 0.
MINIMUM VIOL 1.900 0.0 220.0 0.0 503.0 0.0 0.0 0.0 0.0 0.0
MEAN VIOL 3.214 0.0 476.0 0.0 587.5 0.0 0.0 0.0 0.0 0.0
MAXIMUM VIOL 4.200 0.0 790.0 0.0 834.0 0.0 0.0 0.0 0.0 0.0
MIN CRITERIA 5.000 6.500 MMM HINIINIIMN 30NN JIMMIIINN JIWMMINNIIN FIIEIMMINIE MMM NINN 2969620
HAX CRITERT A %%%%%% 8.300 200.0 90.00 500.0 . 0.0400

Table IV-17.

50.00 ¥6MHEMNINN WRIWIMIN HIIMNIININI




STOREY RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/STREAM/RUNOFF

NO OF VALUES
MEAN

HEDIAN

NO OF VIOLS
PERCENT VIOL
MINIMUM VIOL
MEAN VIOL
MAXIMUM VIOL

HIN CRITERIA

00300

DO
MG/L
12

7.725

7.900

5.000

" MAX CRITERTA®®*xxasxx

STAND - VERSION OF APR. 1983
46PI05

45 28 55.0 097 15 39.0 2
LK INLET AT ST FISH HATCHERY T124N R53H SEC 35

46037

MISSOURI RIVER

BIG SIOUX RIVER

21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596274-0624706

SOUTH DAKOTA

DAY

STN  4.SUMMARY.1

090700

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/05/22 TO 79/11/15

00400

PH
su

18
7.456

7.450

31616 00530 00515 00613
FEC COLI RESIDUE RESIDUE NO2-N
MFH-FCBR TOT NFLT DISS-105 DISS

/100ML MG/L C MG/L MG/L

22 22 21 22
489.7 27.05 394.8 0.01
215.0 7.50 423.0 0.01

11 1 1 0

50. 5. S. 0.
250.0 425.00 519.0 0.0
8%0.0 425.00 519.0 0.0
2400.0 425.00 519.0 0.0

00410

T ALK
CACO3

MG/L

3

281.0:
284.0
0

0.
0.0
0.0

0.0

0.0

00610
NH3+NHG -
N TOTAL

MG/L
21
259
200
0

0.

00608 00619
NH3+NH4=- UN-IONZD
N DISS MH3-NH3

MG/L MG/L

1 0
0.302 0.0

0.302 %M3EMHH25%%

0 0

0. 0.
0.0 0.0
0.0 0.0
0.0 0.0

6.500 JMMHAMUN® HREXEF M HNREINNUN JIRMIMUNE HRIIINININ FINIINIIN K ININFNNN XN NN NN

8.300

200.0 90.00 500.0

50.00 3MEMMNN HNRIIIINR JINIININNINNE

b, 7

~Table IV-18.

0.0400



STORET RETRIEVAL DATE 84/0'/25 - STAND - ERSION OF AFR. 1983 STN 5.SUMMARY.1
46PI06
45 30 15.0 097 17 00.0 2
OUTLET AT STATE PARK T123N R53W SEC 22
46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
/TYPA/AMBNT/STREAM/RUNOFF 21SDLAKE 810606

0000 FEET DEPTH CLASS 00 CSN-RSP 0596275-0624705

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/03/29 TO 82/06/17

00300 00400 31616 00530 00515 00613 00410 0c610 00608 00619
Do PH FEC COLI RESIDUE RESIDUE NO2-N T ALK NH3+NHG4- NH3+NH4- UM-IONZD
MFM-FCER TOT MFLT DISS- 105 DISS CACO3 N TOTAL N DISS NH3-NH3

MG/L Su /100ML MG/L C MG/L MG/L MG/L MG/L MG/L MG/L
NO OF VALUES 23 19 26 26 23 26 1 26 ] 0
MEAN 9.035 7.984 8.0 11.04 3&3.9 0.01 186.00 0.8067 0.0 0.0
MEDIAN 8.500 8.300 3.0 6.50 364.0 0.01 186.00 0.0300 . 16MMMIIN FIIMNNHNNN
N OF VIOLS 0 9 0 e 0 0 0 0 0 0
PERCENT VIOL 0. 47. 0. 0. 0. 0. 0. 0. 0. 0.
MINIMUM VIOL 0.0 8.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
MEAN VIOL o.c 8.572 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
A ZMUM VIOL c.0 8.300 0.0 n.0 0.0 0.0 0.0 0.0 b é.o 0.0
<N CRITERIA 5.000 6. 500 MMWIMMINN HIHNWMNNE HIHIINN 2N BN NNI HHNIIMINN NIIWIIIIN JINIIN NN FHIEIEIEIE NI 3¢
HMAX CRITERIAMM%%xwxx 8.300 200.0 90.00 500.0 50.00 %% 'I'll*ﬂl*"ﬂl*i**!' 0.0400

B . L,

Table IV-19.



STORET RETRIEVAL DATE 84/01/25 -

/TYPA/AMBNT/LAKE

NO OF VALUES
MEAN

MEDIAN

NO OF VIOLS
PERCENT VIOL
MINIMUM VIOL
MEAN VIOL
MAXIMUM VIOL

MIN CRITERIA

00300

Do
MG/L
16

8.956

8.600

0.c
0.0
0.0

5.000

MAX CRITERIA®®%%%%%%

8.300 200.0 90.00 500.0

STAND - VERSION OF APR. 1983 STN 6.SUMMARY.1
46PI07
45 31 01.0 097 17 03,0 2
PICKEREL/INLAKE NE SHORE T124N R53W SEC 15
46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596276-0624706

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/05/17 TO 79/12/27

00400 31616 00530 00515 00613 00410 00610 00608 00619
PH FEC COLI RESIDUE RESIDUE NO2-N T ALK NH3+NHG- NH3+NH4- UN-IONZD
MFM-FCBR TOT NFLT DISS5-105 DISS CACO3 N TOTAL N DISS NH3-NH3
su /100HL MG/L C MG/L MG/L MG/L MG/L MG/L MG/L
15 16 16 ) 16 16 0 16 0 0
8.053 3666.1 9.44% 378.4 0.01 0.0 0.0327 0.0 0.0
8.300 5.0 6.50 369.0 0.01 %5303 4% 0.0200 MMM P63 M W%
7 3 0 0 0 0 0 0 0
47. 19. 0. 0. 0. 0. 0. 0. 0.
8.400 284J.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8.486 19526.7 0.0 0.0 0.0 0.0 0.0 0.0 0.0
8.600 55000.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6. 500 IRHMMNMRE WINMIIMINIE 33636363696 3 3636 MMM JINNIIINN JMNINIIINI IMNII NN I NN

50.00 M%®HMMNIMNN IHIIWNWNMNE  HHIIR IR 0.0400

Table IV-20.



STORET RETRIEVAL DATE 84/01/25

STAND - VERSION OF APR. 1983

STH 7.SUMMARY.1
46P108
45 30 03.0 097 16 05.0 2
PICKEREL/INLAKE E SHORE T124N R53W SEC 23
46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596277-0624707

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/05/17 TO 79/12/27

/TYPA/AMBNT /LAKE

00300 00400

Do PH

MG/L su
NO OF VALUES 16 15
HEAN 8.887  8.027
MEDIAN 7.900  8.400
ND OF VIOLS 0 8
PERCENT VIOL 0. 53,
MidIMUM VIOL 0.0 8.400
MEAN VIOL 0.0 8.500
MAXIMUM VIOL 0.0 5.700
MIN CRITERIA  5.000

MAX CRITERIAMM N®N"MkN 8.300

Table IV-21.

31616 00530 00515
FEC COLI RESIDUE RESIDUE
MFM-FCBR  TOT NFLT DISS-105

/100ML MG/L € MG/L
16 16 16
133.7 7.28 372.0
3.0 6.50 362.0

1 0 0

€. 0. 0.
2000.0 0.0 6.0
2000.0 0.0 0.0
2000.0 0.0 0.0

200.0 90.00 500.0

00613 00410 00610 00608 00619
NO2-N T ALK NH3+NH4- NH3+NH4- UN-IONZD
DISS CACO3 N TOTAL N DISS NH3-HH3
MG/L MG/L HG/L MG/L MG/L
16 0 16 0 0
0.01 ‘0.0 0.044 0.0 0.0

0. 001 23636533336 0.020 6NN 60636363636 369636

0 v 0 0 0
0. 0. 0. 0. 0.

0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0

6500 HIMEIMENM I MHNH®INNR MMM JEIEIIEIN NI 369633636 9636 3¢ FEIIIINIIE PEIIIEIIIIN I 6 3636 36 36 3¢

50.00 HHEXRXNRN HNNNINNRN RURNRENNR  0.0400




STORET RETRIEVAL DATE 84/01/25 -

/TYPA/AMBNT/LAKE

00300

DO

MG/L
NO OF VALUES 16
MEAN 8.812
MEDTAN 8.250
NO OF VIOLS 0
PERTENT VIOL 0.

JINIMUM VICL 0.7

LI£AN VIOL 9.0
MAXIMUM VIOL 0.0
MIN CRITERIA 5.000

MAX CRITERT A% %% %

STAND - VERSION OF APR. 1983
46P109

STN 8.SUMMARY.1

45 28 38.0 097 16 04.0 2
PICKEREL/INLAKE S SHORE T123N R53W SEC34

46037

SOUTH DAKOTA

MISSOURI RIVER
BIG SIOUX RIVER
21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596278-0624708

DAY
050700

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROWM 79/05/17 TO 79/12/27

00400 31616 00530 00515 00613
PH FEC COLI RESIDUE RESILUE  NO2-N
MFM-FCBR TOT NFLT DISS-105 DISS
SuU /100ML MG/L C MG/L MG/L
15 16 16 16 16
7.780 16.4 14.31 373.3 0.01
8.300 3.0 7.50 567.5 0.01
7 0 1 o 0
47. 3. 6. 0. 0.
3.200 0.0  118.00 0.0 0.0
7 V14 4.0 118.00 0.0 0.0
8.600 0.0 118.00 0.0 0.0

00410
T ALK
CACO3
MG/L
1
182.00
182.90
0
0.
0.0
0.0

0.0

00610 00608 00619
NH34NH4- NH3+4NHG- UN-IONZD
N TOTAL N DISS NH3-NH3

MG/L MG/L HG/L

16 0 0
0.036 0.0 0.0

0.020 3. E3MMHIMNN 9636363 3363636 36

6.500 JHMIIIHININ  I6I 339 4 93¢ MMM JII MMM 69996369636 2636 A E KN FEHIENENICIIN I3 36 36 36 2 96 3¢

8.300 200.0 S0.00 500.0

Table IV-22.

50.00 %¥HIN HRIININN RN N8

0.0400




STORET RETRIEVAL DATE 84/01/25 -  STAND - VERSION OF APR. 1983 STHN 9.SUMMARY.1

/TYPA/AMBNT/STREAM/RUNOFF

00300

Do

MG/L
NO OF VALUES 8
MEAN 7.025
HEDIAN 6.150
NO OF VIOLS 4
PERCENT VIOL 50.

MINIMUM VIOL 1.300
HEAN VIOL 1.850
MAXIMUHM VIOL 2.900
HIN CRITERIA 5.000

MAX CRITERT A% %

46P1I3Y
45 31 44.0 097 15 00.0 2
NORTHEAST TRIB T124N R53W NE1/4 SEC 14
46037 SOUTH DAKOTA DAY
MISSOURI RIVER 050700
BIG SIOUX RIVER -
21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596279-0624709

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/05/01 TO 79/07/24

00400 31616 00530 00515 00613 00410 00610 00608 00619
PH FEC COLI RESIDUE RESIDUE  NO2-N T ALK NH34NHG- NH3+NH4- UN-IONZD
MFM-FCER TOT NFLT DISS-105  DISS CACO3 N TOTAL N DISS NH3-NH3
su /100ML MG/L € MG/L MG/L MG/L MG/L MG/L MG/L
7 9 9 9 9 0 9 0 0
7.343 118.3 8.00 508.7 0.01 0.0 0.0222 0.0 0.0
7.500 63.0 9.00 545.0 0;01 30336 M 0.0200 MM 696365 4 39 W
1 2 0 8 0 o 0 0 0
14. 22. 0. 89. 0. o. 0. 0. 0.
5.600 310.0 0.0 503.0 0.0 0.0 0.0 0.0 0.0
: # 2
5.600 330.0 0.0 534.9 0.0 0.0 0.0 0.0 0.0
5.600 350.0 0.0 562.0 0.0 0.0 0.0 0.0 0.0

6.500 MMM MMM JMIMNMINNMIN I 36969636 2 36 3 3 06 'mm FIHMMMIIIE NI M

8.300 200.0 90.00 500.0 50,00 H%EHRNNNIE MNWMNINNN JIMIINMNN 2 0.0400

e RS

Table IV-23.



STORET RETRIEVAL DATE 84/01/25 -

/TYPA/AMBNT/STREAM/RUNOFF

STAND - VERSION OF APR. 1983 STN 10.SUMMARY.1
46P13Z

45 30 48.0 097 16 04.0 2

NW1/4,NH1/64 SECTION 23 T125M R53W, TRIB

46037  SOUTH DAKOTA DAY

MISSOURI RIVER 090700

BIG SIOUX RIVER

21SDLAKE 810606
0000 FEET DEPTH CLASS 00 CSN-RSP 0596280-0624710

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 79/05/15 TO 79/06/05

00300

Do

MG/L
NO OF VALUES 6
MEAN 9.650
MEUIAN 10.700
NO OF VIOLS 0
PERCENT VIOL 0.
MINIMUM VIOL 0.0
MEAN VIOL 0.0
MAXIMUM VIOL 0.0
MIN CRITERIA 5.000

MAX CR7TTERT A MM-N%M

Table IV-24,

00400 31616 00530 00515 00613 00410 00610 00608 00619
PH FEC COLI RESIDUE RESIDUE  NO2-N T ALK NM3#+NHG- NH3+NH4- UN-IONZD |
MFM-FCBR TOT NFLT DISS-105  DISS CACO3 N TOTAL N DISS HH3-NH3
su /100ML MG/L € MG/L MG/L MG/L MG/L MG/L MG/L
7 7 7 7 7 0 7 0 0
8.071 49.4 3.64 510.1 0.01 0.0 0.0214 0.0 0.0
c.100 10.0 4.00 515.0 0.01 %amninn 0.0200 HEIMWMIMMNMN MM MN
1 1 0 4 0 [ 0 [} 0
14. 14. 0. §7. 0. 0. 0. 0. 0.
8.400 2640.0 &,y 515.0 0.0 0.0 0.0 0.0 0.0
8.400 240.0 0.0 530.2 0.0 0.0 0.0 0.0 0.0
8.400 240.0 0.0 541.0 0.0 0.0 0.0 0.0 0.0

6.500 %Y MMM JHMIRINIIN JIIINIMINI 69206 MW NI WM MMM  JEIEI I 2696 96 3 3¢

8.300

90.00

200.0

500.0

50,00 HHMIERUNE HNIRNIRNEN HIHNINNNINN

0.0400




STORET RETRIEVAL DATE 84/01/25

/TYPA/AMBNT/ LAKE

00300

Do

MG/L
NO OF VALUES 15
MEAN 10.300
MEDIAN 10.000
NO OF vIOLS 0
PFUCENT VIGL 0.
FTNIMUM VIOL 0.0
HEAN VIOL 0.0
MAXIMUM VIOL 0.0

5.000

MIN CRITERIA

MAX CRITERI A% %% %%

- Table IV-25,

=  STAND - VERSION OF APR. 1983

STN 11.SUMMARY.1
G6PI7A
45 30 55.0 097 17 22.0 4
PICKEREL LAKE/INLAKE NW SHORE 124N-53H-16 DDD
46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
21SDLAKE 821211
0000 FEET DEPTH CLASS 00 CSN-RSP 0673718-0707576

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 82/10/06 TO 83/10/18

00400 31616 00530
PH FEC COLI RESIDUE
MFM-FCBR  TOT NFLT
su /100HL MG/L
15 16 16
7.827 18.0 5.00
8.100 10.0 3.00
0 0
20 0 0.
8.400 0.0 0.0
8.433 0.0 0.0
8.500 0.0 0.0
6.500

8.300

FEIEIEIEIEIEIMIN I I3 2 3 M %

200.0 90.00

00515 00613 00410 00610 00608 00619
RESIDUE NO2-N T ALK NH3+NH4- NH3+NHG- UN-IONZD
DISS-105 DISS CACO3 N TOTAL N DIss NH3-NH3
C MG/L MG/L HG/L MG/L MG/L MG/L

16 16 0 16 0 0
371.3 0.01 0.0 0.0256 0.0 0.0
377.0 0.01 smesernsnmnn O.0200 33663336 3636963636 336 36 3¢

0 . 0 '] ) 0 0 0

0. 0. 0. 0. 0. 0.

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 0.0 0.0

FEHIIEIEN NI 29636 9 3636 3¢ FMINMNNMM I NN FEFIENINMMN  JEII I3 99438

500.0 S0.00 33636633 3696363 336369636 FEIEIEIEIE6 3 36 36 0.0400

——— e e S



STORET RETRIEVAL DATE 84/01/25 - STAND - VERSION OF APR. 1983 STN 12.SUMMARY.1

/TYPA/AMBNT/LAKE

NO OF VALUES
MEAN

MEDIAN

NO OF viOoLs
PERCEMT ViIOL
MINIMUM VIOL
MEAN VIOL
MAXIMUM VIOL

HIN CRITERIA

00300
DO

MG/L
14
10.521

10.050

5.000

MAX CRITERIAM®%%%3%%%

46PIBA
45 29 55.0 097 16 00.0 &
PICKEREL LAKE/INLAKE E SHORE 124N-53W-S26 BED
46037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
21SDLAKE 821211
0000 FEET DEPTH CLASS 00 CSN-RSP 0673719-0707577

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM.82/10/06 TO 83/10/18

00400 31616 00530 00515 00613 00410 00610 00608 00619
PH FEC COLI RESIDUE RESIDUE  NO2-N T ALK MH3+4NH4- MNH3+NH4- UN-IONZD
MFM-FCBR TOT NFLT DISS-105  DISS CACO3 N TOTAL N DISS NH3-NH3
SuU /100ML MG/L C MG/L MG/L MG/L MG/L MG/L MG/L
14 14 14 14 14 0 16 0 0
7.771 12.8 5.79 347.7 0.01 0.0 0.0643 0.0 0.0
8.200 1.0 5.00 360.5 0.01 3MMuMMUM D, 0250 XNNRNNINN FHHNFXNNNNN
2 0 0 0 0 0 0 0 0
14. 0. 0. 0. 0. 0. 0. 0. 0.
6.400 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
7.450 0.0 0.0 0.0 0.0 0.0 B0 0.0 0.0
8.500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

6500 IMMMMMNWI HIWINNHIEN WHHHNHNRN® FENIIIEIIII MMM I IWIIINNN MM 36369636 36 3 36 96 3¢

8.300 200.0 90.00 500.0 50.00 33%33%3%33% l*ﬂi’éﬂlﬂ'ﬁhﬁ!ﬁiiﬂ! 0.0400

Table IV-26.




STORET RETRIEVAL DATE 84/01/25 -  STAND - VERSION OF APR. 1983 STN 13.SUMMARY.1

/TYPA/AMBNT/LAKE

NO OF VALUES
MEAN

MEQIAN

NO OF vioLs
PERCENT vIOL
MINIMUM VIOL
MEAN VIOL
HAXIMUM VIOL

MIN CRITERIA

00300
Do

MG/L
15
10.520

10.700

0.0

5.000

HAX CRITERTA%M%%m%%%%

46PI9A
. 45 29 08.0 097 16 17.0 &
PICKEREL LAKE/INLAKE SW SHORE 123N-53-34 ABA
%6037  SOUTH DAKOTA DAY
MISSOURI RIVER 090700
BIG SIOUX RIVER
21SDLAKE 821211
0000 FEET GEPTH CLASS 00 CSN-RSP 0673720-0707578

SUMMARY OF VIOLATIONS ON SAMPLES COLLECTED FROM 82/10/06 TO 83/10/24

00400 31616 00530 00515 00613 00410 00610 00608 00619
PH FEC COLI RESIDUE RESIDUE NO2-N T ALK NH3+NHG-  NH3+NH4- UN-IONZD
MFM-FCBR TOT NFLT DISS-105 DISS CACO3 N TOTAL N DIss NH3-NH3
SuU /100ML MG/L C MG/L MG/L MG/L MG/L MG/L MG/L
14 15 15 * 15 15 0 15 -0 0
7.793 17.F 7.20 386.2 0.01 0.0 0.0293 0.0 0.0
7.850 10.0 6.00 364.0 0.01 3% % %% 0.0200 3MMEMMIUN I HINNINN
3 0 0 1 0 0 0 0 0
21. 0. 0. 7. 9. 0. 0. 0. 0.
8.400 0.0 0.0 660.0 0.0 0.0 0.0 0.0 0.0
8.500 0.0 0.0 660.0 0.0 0.0 0.0 0.0 0.0
8.600 0.0 0.0 660.0 0.0 0.0 0.0 0.0 0.0

6.500 *3%33%%3%% FEIIIEMMMIIE I 39696 36 36 3¢ BENIEIIEHIIEIM 629636996 3 36 24 MMM JIIEI NI % FEDEIEIE 2636 3¢ 36

8.300 200.0 90.00 500.0 50.00 336365 36363 44NN % U232 0.0400

Table IV-27.

__-u---------------I-I----



VARIABLE N

NEAN STANDARD
DEVIATION

STATION=215DLAKE 44P187

OREN 16 8.848 8.545

INON 16 8.143 2.429
STATION=21SDLAKE 4&PI88

ORGN 16 8.59 4.282

INON 16 §.154 8.976
~===- STATION=21SDLAKE 44P189

OREN 16 8.475 8.316

NN s 8.147 9.645

OREN 16
INON 14
ORGN 15
INON 15
OREN 14
INON i

Table IV-28.

-~ STATION=21SDLAKE 44PI7A

f.832 #.335
8.142 8.828

- STATION=21SDLAKE 44PI94

8,649 8.399
4.147 .829

=== STATION=21SDLAKE 44PIBA

8.817 8.693
8,225 4,269

NININON  WAXIMON
VALUE VALUE
5.689 2,836
0126 4.2%
5.178 1,678
8116 8.410
4.889 1.419
5.126 8.298
5289 1,638
8136 8,248
5.089 - 1.828
8130 8,248
8.278 3. 166
6130 1150




Site LB X UB

46PT07

1979 17.45 <27.30 <37.15
46PT17A

1981 32.74 <55.34 <78.04
1982 15.40 <20.95 <26.50
1983 12.35 <16.62 <20.89
46PI08 |

1979 1287 <28,72 <44.57
46PI8A

1981 35.39 <62.38 - <89.29
1982 12.62 <19.67 . <26.72
1983 10.19 L XARJTD asEE]8I2]
46P109 | e i

1979 15.73 <31.34 <46.95
46PT9A

1981 28.74 <76.94 <125.14
1982 12.80 <27.94 <43.08
1983 9.64 <14.54 <19.44

Table IV-29. 95% confidence intervals of in-lake ratios of total nitrogen to
total phosphorus. IB=lower bound, x=mean, UB=upper bound.



Site 1B X UB

46P107

1979 51.04 <54.45 <57 .87
46PI7A

1981 43.67 <46.88 <50.09
1982 53.77 : <56.22 <58.67
1983 59.37 <61.92 <64.47
46PI08

1979 47.90 <53.09 <58.28
46PI8A .

1981 47.51 <51.18 <54.85
1982 55,34 <57.96 <60.58
1983 59.98 <64.64 <69.30
46PT09 :

1979 48.02 <52.61 <57.20
46PT9A

1981 41.78 <44.72 <47.66
1982 52.18 <56 .25 <60.32
1983 57.09 <61.49 <65.89

Table IV-30. 45% confidence for mean total phosphorus trophic state indices
(Carlson, 1977) in Pickerel Lake. IB=lower ground, x=mean, UB=upper bound.



A 46PI04 46PI05
Total Total Total Total
Phosphorus (g/yr) Nitrogen (g/yr) Phosphorus (g/yr) Nitrogen (g/yr)
1979  730653.52 10,093,842.43 7416.95 45,769.7
1982  295283.0 11052127.3 - -

B. Total Load (g/yr) Areal Load (g/m?/yr)
Total Total Total Total
Phosphorus Nitrogen rhosphorus Nitrogen
1979  730653.52 10239612.13 .19 2.65
1982  295283.0 11052127.3 0B . 2.86

Table IV=31. Total phosphorus and total nitrogen loads and areal loads to

Pickerel Lake.
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