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INTRODUCTION

Because many lakes in the United States are suffering from
pclluticn and eutrophication problems, the United States
Environmental Protection Agency (EPA) through Section 314 of the
Clean Rater Act provides financial assistance to states for the
restoration of public freshwater lakes. This study was carried
out in response to the requirement that each state make a survey
of their public lakes in need of restoration and/or protection
and develop a priority ranking of the lakes for restoration
projects in order to be weligible for Clean Lakes federal
assistance after January 1, 1982. The information obtained in
this study is also needed for Phase I (diagnostic-feasibility)
Clean Lakes cooperative agreement applications., Primary zfunding
for this study was provided by a grant frcm the EPA and the study
was carried out through the cooperative efforts of the Iowa
Department of Environmental CQuality (DEQ), the Iowa Coanservation
Commission (ICC), and Iowa State University.

A group of 107 publicly owned lakes was selected £for the
survey. Selection <criteria (see Appendix A) included a surface
area of at least 25 Lectares (10 acres) and a watershed to
surface area ratio less tham 200:1. No shallow marsh-like lakes,
federal flood-control impoundments, or lakes used solely as water
supply reservoirs wvwere included in the survey. The specific
objectives of the study wvere:

1) To provide an evaluation of current conditions in
significant publicly owned lakes in Iowa.

2) To develop a ranking of lakes in need of management
and restorative measures based on existing water
quality, pollution potential, and public benefit,

A data collection program was initiated on each of the lakes
selected, and the results of this effcrt were submitted to the
ICC and the DEQ in a series of interim reports. The first report
described the physical features of the 1lakes and their
vatersheds. The second report included an assesement of
pcllution conditions of the lakes including a summary of current
wvater gquality information, lake trophic state, and an
identification of major nonpoint ffollution sources and major
point source pollution discharges. A third report included an
assessment of 1lake uses for each lake and a description of any
inherent recreational values that are impaired by degraded water
qualatye. A fourth report included recommended lake restoration
measures for each lake that needed restoration or protection.



The information in these four reports was updated and corrected
on the basis of comments from the ICC and DEQ and is presented in
Appendix E.

A criteria ranking system vas developed for the purpose of
establishing a priority ramnking list of lakes for restoration.
This list is required by the U S EPA and will be used to
determine the order in which Iowa lakes should be considered for
possible restoration projects. This ranking system was applied
to the 107 1Iosa lakes in the survey. The top ten lakes on the
priority list were them recommended for future diagnostic and
feasibility studies. These work products wvwere 1initially
submitted to ICC and DEQ as interim reports and are included in
their corrected forms as sections in this final report. The ICC
conducted public meetings at the top ten lakes. They explained
the Clean Lakes program and solicited comments from the public,
Sunmaries of these meetings are in Appendix C.



CCNCLUSIONS

Because of the fertility of Iowa soils and the subsequent
high nutrient content of land runoff, all of the lakes in this
study were classified as eutrophic. This is a broad category of
lakes with bigh biological productivity, and most of the lakes
had wvater gquality problems. For this reason restoration
reconnendations were made for most lakes. The wmost coamnon
recconendation was the adoption of best land management practices
in the watersked to reduce soil erosion. For some of the
shallover lakes dredging and/or artificial aeration was
recomnended to prevent winter fishkills. A few of the lakes had
point-source or divertable pollution, and recomendations were
made to eliminate these sources of nutrieats.

A priority ranking system was developed to rank the lakes
for future restoration projects. The ranking was based on a
combination of severity of water quality problems, probability of
success of the proposed restoraticn measures, and the expected
public benefits. When the system was applied to the 107 Iowa
lakes (see CRITERIA EANKING SYSTEM section of this report) the
following ranking was found:

Rank Lake County
1 Onion Grove Lake Tama
2 Black Hawk Lake sac
3 lLake Manawa Pottawattamie
4 lower Pine Lake Hardin
5 Swan lake Carroll
6 Bock Creek Lake Jasger
7 Little Wall Lake Hamilton
8 Arbor Lake Poweshiek
9 Storm Lake Buena Vista
10 lake Hendricks Howard
11 North Twin Lake Calhoun
12 lost Island Lake Palo Alto
13 LeSoto Bend Lake Harrison
14 Central lake Jones
15 Lake Cornelia Wright
16 Cttumwa Iagoon Wapello
17 Lake Carling Washington
18 Hannen Lake Benton
19 Easter lake Polk
20 Lower Gar Lake Dickinson
21 Silver Lake Worth
22 Tuttle Lake Enmet



Carter Lake
Rodgers Park Lake
Silver lake

Lake of the Hills
Upper Gar Lake
Clear Lake

Lake Keomah
Trumbull Lake
Hickory Hills Lake
Mariposa Lake
Eldred Sherwood Lake
East Okoloji

Lake Iowa
Arrovwhead Lake
Browns lake
Hickory Grove

lake Macbride
Prairie BRose Lake
Center lake
Springbrook Lake
Kent Park Lake
Spring Lake

Lake Meyers

Silver Lake

Little Spirit Llake
Silver Lake
Crystal lake

Green Valley Lake
Pierce Creek Pond
East Lake (Osceola)
Upper Eine Llake
Lake Ahquabi

Eeeds Lake

Lake Pahaoja

Red Haw Llake

Lake Geode

Lake Minnewashta
Green Castle Lake
Chatfield Lake
Indian Lake

Ingham lake

Lake of Three Fires
Meadow lLake

Eig Creek Lake

Bob White Lake
Smith Lake

Nelson Lake

George Wyth Lake
Lake Icaria

Viking Lake

Five Island Lake
Windmill Lake
Crawford Creek Lake
Little Sioux Park

Pottawvattamie
Benton
Palo Alto
Scott
Dickinson
Cerro Gordo
Mahaska
Clay

Tama
Jasper
Hancock
Dickinson
Iowa
Pottawvattamie
Woodbury
Story
Johnson
Shelby
Dickinson
Guthrie
Johnson
GrLeene
Winneshiek
Delaware
Dickinson
Dickinson
Hancock
Unicn

Page
Clarke
Hardin
§arren
Franklin
Lyon

Lucas
Henry
Dickinson
Marshall
Lee

Van Burea
Emmet
Taylor
Adair

Polk

Wayne
Kossuth
Crawford
Black Hawk
Adanms
Montgomery
Palo Alto
Taylor

Ida
Woodbury



717
78
79
80
81
82
83
84
85
86
87
88
89
90
91

93
94
95
96
97
98
99
100
101

Otter Creek lake
williamson Pond
Pleasant Creek Lake
Diamond lake
Lacey-Keosaugua Lake
lake Miami

Oldham Lake

Lake Anita

Badger Lake
Pollmiller Lake
Lon Williams Lake
lake Crient

Big Spirit Lake
Moorehead Lake
Thayer Lake

Lake Wapello

Dog Creek Lake
kilson Lake

West Okoloji
Manteno lake
Rillow Lake

Nine Eagles
Morman Trail

Slip Bluff Ilake
Arrowhead Lake

Tama
Lucas
Linn
Poveshiek
Van Buren
Monroe
Moncna
Cass
Webster
Lee

Boone
Adair
Dickinson
Ida

Union
Davis
O'Brien
Taylor
Dickinson
Shelby
Harrison
Decatur
Adair
Decatur
Sac



METHODS AND PROCEDURES FOR COLLECTING LAKE INFORMATION

PIELD SAMPLING METHODS

Each lake was sampled 3 times in the period from late June
to early October, 1979. On each visit, one station in the
deepest part of the lake was sampled. In some lakes, the
greatest depth sampled was mnmuch less than the given maximum
depth, presumably indicating the effect of sedimentation between
the sampling date and the year the lake contour map was drawn. A
vertical temperature profile was obtained to determine the depth
of thermal stratification, if present. Water samples were
collected using a Van Dorn or Kemmerer bottle. From 3 to 6 water
sanples vwere collected at equally spaced (usually 2m) depth
intervals in the water column of unstratified lakes, In
stratified lakes, at least 3 different wvater samples were
obtained from the mixed water layer and at least one additional
sample was taken from the hypolimmnion., The water collected was
placed in one-quart polyethylene bottles, stored on ice, and
returned to the laboratory for analysis.

Analyses for the various nitrogen fractions were carried out
only for samples obtained on the third sampling visit. Replicate
surface water samples for nitrogen analyses were placed in 200 nl
Nalgene bottles, preserved with 0.8 ml concentrated sulfuric acid
and frozemn. Frofile analyses for chloride and sulfate wvere done
only with water collected on the second sampling visit for each
lake. Replicate surface water samples for sodium and potassiubn
analyses were obtained on the third sampling visit for each lake.
Replicate secchi disc transparencies were obtained on each visit,
Sampling was usually done between 8 AM and 5 PM. Laboratory
analysis was usually completed wvithin a 24 to 36 hour period
after samgling, Approximately 10% of all analyses were
replicated to provide estimates of intrinsic error for each
nethod.

CHEMICAL MEASUREMENTS

The pH of the lake water was measured in the 1laboratory
using a Beckman Model N pH nmeter, Specific conductance, in
micrcmhos/cm, was measured with a Hach model 2511 conductivity
meter. Turbidity was measured using a Hach model 2100
turbidimeter and expressed in JTU units. Sulfate concentration
vas determined by the Dbarium chloride turbidimetric method
(APHA,AWWA,WPCF 1576) .

Seston dry wveight (suspended solaids), in ng/1, vas



determined by filtering a known water volume onto precombusted,
prevweighed Gelman Type A/E glass fiber filters, which vere then
dried and reveighed. These results were corrected for filter
weight loss upon filtration using filters treated with distilled
vater only. The filters were combusted at 550 C for omne hour in
a muffle furnace, cooled and reweighed. The organic fraction of
the seston dry weight was that portion lost upon combustion,
corrected for filter loss. The inorganic fraction was determined
from the residue remaining following combustion. All veighing
was done on a Cahn electrobalance.

The total phosphorus concentration wvas determined after
amnonium persulfate digestion of the lake water sample in an
autoclave at 18 psig for 40 minutes (APHA, AWWA, WPCF 1976). The
ascorbic acid colorimetric method was then used and the
absorbance at 880 nm was recorded spectrophotometrically,
Standard curves relating the measured absortance and total
phosphorus concentration were prepared for each day of analysais.,

Ammonia nitrogen and total Kjeldahl nitrogen were determined
using the automated phenate method. Nitrite plus nitrate
nitrogen was measured wusing the automated cadmium reduction
method (United States EPA 1974, APHA,AWNWA,WPCF, 1976). Analyses
of the various nitrogen fractions were done by the Engineering
Research Institute cf Iowa State University.

Dissolved oxygen concentrations wvere determined by the
Winkler method on samples fixed in the field. Total alkalinity,
in mgy/l as CaC03, was determined by titration with ,02N sulfuric
acid., Calcium and total hardness concentrations were determined
by titrating to appropriate endpoints with .02N EDTA (Titraver).
Chloride concentration was determined by titrating the lake water
saamfle with mercuric nitrate after the addition of
diphenylcarbazone,

Sodium and fotassium concentrations were measured with an
Instrumentation Laboratories Model 143 lithium internal standard
flame photometer (APHA, AWWA, WPCF 1576) .

BIOLOGICAL MEASUREMENIS

The concentration of chlorophyll a corrected for phaeophytin
was cbtained by filtering a known volume of lake water onto
Gelman Type A/E glass fiker filters. The filters were then
frozen over dessicant in the dark until analysis. At such time
the filters were ground for 1 minute using a Teflon pestle and
the chlorophyll pigment extracted with 90% acetone for 30 minutes
in the dark. The absorption of the extract at four wavelengths
(630, 645, 663, and 750 nm) was recorded using a Beckman LU-2
spectrophotometer. Two drops of 1N HCL were then added to the
extract and the absorption at 663 and 750 nanm read after one
minute. Concentrations of chlorophyll a, phaeophytin, and
chlorophyll a corrected for phaeophytin (all in @mg/m3) were
obtained from egquations given in the literature (APHA,AWWA,WPCF



1976) .

Submerged and floating aquatic vegetation coverage was
estimated for many state park 1lakes using aerial infra-red
photographs available from the 1Iowa Conservation Commission.
These photos were taken during July and August, 1976. Aquatic
rlant coverage for West Okoboji, East Okoboji, Big Spirit Lake,
Lover and Upper Gar, and Lake Minnewashta was taken from Crum and
Bachmann (1973)., The remaining lakes were aerially mapped during
August and early September, 1979. Submerged and floating
vegetation was sketched onto lake maps and the percent coverage
determined by planimetry.

MORPHOMETRIC AND PHYSICAL MEASUREMENIS

Lake surface area was determined Lty planimetering the
shoreline of the best available contour nmap. Lake volume was
calculated by adding together the volumes between consecutive
depth contours. Mean depth was okbtained by dividing the lake
volume by the suriace area. Shoreline length was determined
using a map measurer., The volume development index and shoreline
development index vwere calculated from egquations given in
Hutchinson (1975).

Permanent inflows and outflows were identified using United
States Geological Survey (U.S.G.S.) topographic maps (7.5 minute
series), Iowa Department of Transportation county maps, and
Larimer (1574). Unpamed permanent inflows and outflows vere
counted. Lake watersheds were determined using UsS.G. S,
topographic maps (7.5 minute series) ordered £from the Iowa
Geological Survey in 1Iowa City, orthophotographs (7.5 minute
series), and advanced copy maps (7.5 minute series) ordered from
the U.S.G.S. 1in Rolla, Missouri., Tiling maps obtained from
local Soil Conservation Service offices and county engineers were
also used for determining watershed boundaries. The watershed
area for each 1lake was obtained wusing planimetry and the
watershed areaslake area ratio was calculated.

Soil associations and descriptions within each watershed
vere obtained using soil survey maps for Iowa (Iowa Agriculture
and Home Economics Experiment Station 1978) and portions of
Nebraska and Minnesota (Bartlett 1975, Dunsmore and Quade
1979a,b) . Each so0il association within a watershed vas
Flanimetered and its percentage of the watershed computed.
Watershed land use fpercentages (the number of hectares in row
crors, pastureland, wcodland, etc.) were obtained from Harmon and
Luncan eds. (1978) and Duansmore and Quade (1979a,b).

Estimated annual precipitation and runoff figures wvere
obtained from state maps (Waite 1969 and Wiitala 1969).
Evaporation figures came from a U.S. Weather Bureau Technical
Paper (Kohler et. al., 1959). Shoreline ownershig was obtained
from county platt books using a map measurer and from information
provided by the Iowa Conservation Ccmmission. The 208 agency



boundaries came from the Iowa Department of Environmental
Quality.

RECREATIONAL USAGE

Recreational usage estimates for each lake vwere obtained
from questionnaires (Appendix B) distributed to ICC district
fisheries biologists. The fisheries biologists obtained usage
estimates from a variety of sources; state park officers, county
park officers, publications, and direct field observationms. The
questionnaire asked for estimates of the number of people that
engaged in a particular activity on a typical day depending upon
the season of the year and vhether it was a weekend or weekday.
These daily estimates were expanded into an annual total usage
estimate (people-days) for each of the activities named. The
annual total usages for each 1lakes were divided by the lake
surface area to define a density of use (people-days per hectare
Oor acre).

An additional questionnaire (Appendix B) was sent to county
conservation boards that bhad Jjurisdiction ovecr 1lakes in the
survey. Respondents were asked to comment on lake 4impairments
and watershed problems. Summerkill and winterkill frequencies as
well as aeration methods were obtained from ICC district
fisheries biologists,

Lake recreation impairment was determined in several ways.
Comments from ICC [personnel were encouraged by means of the
previously mentioned gquestionnaires. Swimming was considered
impaired when Secchi transparency was less than one meter. If
Secchi transparency wvwas less than 1 meter and the mean
epilimentic chlorophyll a concentration was less than 20 mg/cubic
meter, suspended sediments were assumed to be a significant
source of turkidity. The location of aguatic plants, the extent
of coverage, and comments by ICC personnel were also used to
assess recreation impairment, i.e. boating, swimming, and
fishing.

POINT AND NCN PCINT DISCHARGE INFCEMATION

Foint source discharges within each lake's wvatershed were
identified from the 1list provided in the Iowa Water Quality
Management Plan (Iowa Department of Environmental Quality 1976).
Reference numbers assigned to each of the dischargers were cross
referenced with Iowa DEQ files to obtain NPDES ppermit numbers.
Aninal feeding operations were included in the point source
discharge list.

Non point discharges included shoreline erosion and soil
erosion within the watershed. Shoreline erosion estimates were
based on observations by field «crews, and comments from ICC
personnel. Shoreline erosion vas classified as follows;



negligible, a few sections of shoreline with severe -erosion, or
as a significant source of siltation. Severe shoreline erosion
wvas also considered an 1impairment to access and shoreline
fishing. Soil erosion in each lake's vatershed wvas estimated
from the Iowa Soil Conservation Service maps of erosion rates in
the state.

The percentage of land within the watershed wunder approved
soil conservation practices was estimated by District Soil
Conservationists., This figure does not necessarily represent the
percentage of 1land meeting the legal soil loss limit but simply
refers to the amount of land under approved soil practices. Best
land management practices for each watershed were also obtained
from the Listrict Conservationists.

PRESENTATION OF RESULIS

The results of the studies on the 1individual 1lakes are
presented in Appendix E. To characterize the lakes, standard
statistical rrocedures wvere used to calculate averages and
standard errors for sample parameters measured on samples
obtained from the wmixed 2zone of each lake. The sample size
varies because of replicate measurements made on some samfples as
a part of the quality assurance program followed in the
laboratory. Also some lakes were not stratified and thus more of
the samples were from the wmixed zone. Results of chemical
measurements on the lakes have been entred into the U S EPA
STORET systen,
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LAKE RESTOBATION MEASURES

Most public lakes in Iowa have water quality problems that
interfere with their usefulness. In formulating restoration
plans it was useful to consider the gecgraphic setting and
origins of Iowa lakes. The majority of the natural lakes are of
glacial origin and lie in the Des Moines lobe of the Wisconsin
glacier in north «central Iowa. The land is gently rolling and
poorly drained. With the exception of Lake West Okopboji with a
maximum depth of 4z mneters these 1lakes are characterized by
shallow depths, high nutrient concentrations, and frequent
blue-green algae bloonms. Those lakes 1lacking algal probleas
often have massive growths of higher aquatic vegetation filling
their basins. The coambination of shallow depths and bigh
biological productivity often leads to winterkills, particularly
in the shallower lakes, Cther natural lakes include a few oxbow
lakes found within the floodplain of the Missouri River., With
the exception of DeSoto Bend Lake, a recent manmade cutoff of the
river, these lakes have been gartially filled by silt from Gpast
floods on the Missouri River. Some have also had drops in water
levels due to a general lowering of the water table in the f£flood
plain. Since various engineering works on the H#issouri River
ensure it will no longer flood, the basins are now permanent, but
the lakes suffer from the same problems as other shallow lakes in
the state.

Most of the artificial impoundments are located outside of
the recently glaciated areas. In comparison with the natural
lakes they are deeper on the average, have greater ratios of
watershed area to lake surface area, and are located in more
hilly topography. They are subject to higher rates of siltation
from soil erosion in their watersheds. Llike the natural lakes
they are also highly productive and subject to algal bloonms.

The other «<class of 1lakes includes former gravel pits,
quarries, and other water bodies with low ratios of watershed
area to surface area. Because of the restricted influence of
surface runoff on these lakes, they are gemerally of high quality
and do not require restoration measures.

For most of the 1lakes point-source pollution 1is not a
problem. There are few lakes with wurban areas within thear
vatershed and @most of the lakes ¥ith extensive cottage
development have already dinstalled =sanitary sewage systems to
ccllect, treat, and divert wastes frcm the lakes. Non-pcint
pollution is the wmajor pracblen. A recent analysis of the
nutrient loads of streams sampled in the National Eutrophication
Survey of the U.S. Environmental Protection Agency showved that

11



the Iova streams bad some of the highest levels of phosphorus and
nitrogen found anywhere in the continental United States (Omermik
1977) . It is not possible to determine if these high nutrient
levels are the result of the natural fertility of the original
prairie soils or if they are related to the intensive agriculture
practiced in the state. It is kncwn, however, that poor farming
practices can lead to accelerated soil erosion and ultimately to
the transport of soil particles with associated nutrients and
pesticides to lakes and reservoirs. High concentrations of
livestock may also make significant contributions to the nutrient
inputs of some lakes.

lake restorations/management fplans have tvo sites of
operation; in the lake and in the lake's watershed. Techniques
useful in the lake's watershed include: wvastewater treatment and
diversion, soil and water conservation practices and treatment of
inflovs. In-lake techniques include: lake deepening, aeration,
biotic harvesting, and shoreline erosion control. Methods
engloyed in the watershed are designed to reduce the rate of
eutrogphication; whereas most in-lake measures are designed to
manage the consequences of eutrophication. Reviews of the
effectiveness of various restoration techniques are given
elsewhere (Dunst et al. 1974, U.S., Environmental Protection
Agency 1979a,k and Breck et al. 1979).

WATERSHED TECHNICUES

Wastewater Treatment and Diversion

Wastewvater from municipal, industrial, and agricultural
sources may be diverted out of a lake's watershed or treated to
reduce 1ts impact on the receiving body of water. Three levels
of wastewater treatment are generally recognized: primary,
secondary, and tertiary. Primary treatment coansists of the
removal of solid organic nmaterials by gravitational settling
which reduces the biochemical oxygen demand (BOD) of the incomiang
waste., Secondary treatment promotes biological activity in the
wastevater resulting in further reduction of the BOD and
suspended matter concentrations of the uaste. The combined use
cf primary and secondary treatment can result in a 50% reduction
in total volatile solids, a 40% reduction in total nitrogen, and
a 30% reduction of total phosphorus in the incoming waste
(Hammer, 1975). Tertiary treatment emphasizes nutrient removal
by physio-chemical or chemical processes. Tertiary treatment can
remove up to 58% of the phosphorus and nitrogen preseat in the
wastewater (Hammer 1975).

Civersion of wastevater away from lakes has been effectively
used to reduce nutraient loading. In a well-documented example
municipal wastes were divereted away from Lake Washington in
Seattle. This action reversed the accelerated eutrophication of
that lake and rapidly improved water guality (Edmondson 1970,
1972) . Diversion of sanitary wastes from cottages and towas
along many of the major Iowa natural lakxes (Clear Lake, Storm

12



Lake, Spirit Lake, West Okoboji) has Leen practiced for many
years as a means of lake protection.

Seil and Rater Conservaticn Practices

..504l1 .and water conservation practices (SWCP) also known as
best management practices (BMF) are agricultural practices
designed for erosion and water control. SWCPs also have the
Fotential to reduce non-point source pollution, SWCPs may be
divided into two groups, «cultural practices and structural
practices. Cultural practices include: no tillage, conservation
tillage, contour tillage, contour strip cropping, and sod based
rotations. Structural practices include: terraces, grassed
vaterways, filter or Ltuffer strips, artificial drainage, and
sediment control basins. Pesticides, nutrients, and sediment are
differentially affected by SWCPs,

The available information on the effectiveness of soil and
water conservation practices 1in controlling non-point source
pcllution has been reviewed (U.S.EFA 13979a). The following is a
summary of the conclusions:

1. The effectivenss of SWCPs in controlling 1losses of
agricultural <chemicals from croplands in runoff and percolation
are largely determined by the site specific effects the SHCPs
have on sediment losses and water movement.

2. SHCPs are more effective in controlling sediment yield
from fields than 1in reducing runoff.

3. It follows that SWCPs are more effective in removing
chemical constituents associated with particles, such as organic
N and P, inorganic particulate P, and organochlorine pesticides,
than in removing dissclved constituents.

4, There are additional practices capakle of reducing
pollutant losses from cropland such as fertilizer management,
integrated pest management, and management of animal wastes,

5. 1The relationship between any practice used on a field
and surface or groundwater quality is uncertain.

Trecatment of Inflows

Treatment of the inflowing water may be justified where the
sources of nutrients or sediment are so diffuse they cannot Le
individually contrclled and diversion is not possible, Examples
of inflow treatment 1include the aeration of inflowing streans,
construction cf sedimentation basins, and diversion of inflow
through natural or artificial marcshes (Cunst et al. 1974, Dedonyg
1976, Wolverton et al. 1976, Spangler et al. 1S77, and Sloey et
al. 1978).

13



IN-LAKE TECHNIQUES
Lake Deepening

Lake deeperning can be achieved by raising the water level in
a lake or by removing sediments from the lake bottom. Benefits
associated with increased depth are increased lake volume,
increased suitability for recreational use, and decreased rooted
aquatic plant growth., Lake deepening may also Dbe achieved by
exposing lake bottom sediments resulting in dessication and
sediment consolidation,

Dredging may improve water quality by removing sediments
wvhich leach nutrients to the overlying water. Basin deepening
may also prevent the resuspension of sediments by wave action,
thus further reducing turbidity and nutrient release. Dredging
may restrict the growth of aguatic plants by physically removing
them and by 1increasing lake depth beyond the zone where rooted
Flants will grow.

Drawdown and exposure of lake bottcm sediments may result in
substantial sediment consolidation and an increase in lake depth
(Cunst et. al. 1974). The applicability of drawdown as a lake
deeprening technigyue depends on the feasibility of water —removal
as well as the nature of the sediments. Overwvinter dravdowans
wvhich permit the sediments to freeze may help raduce agquatic
Flant growth as well (Beard 1973).

Aeration

Artificial aeration relies on the use of compressed air or
mechanical Fumps to circulate vater within a lake. The
circulation patterns developed bring bottom waters 1low in
dissolved oxygen to the surface of the lake where they absorb
oxygen from the atmosphere. By maintaining the oxygen
concentration 1in the water column, aeration prevents fishkills
and increases the amount of habitat suitable for aquatic
organisas.

Biotic Harvesting

Biotic harvesting is the remcval of 1living organisms from
the lake. Two primary targets of biotic harvesting are fish and
aquatic vascular plants. Fish may be removed from a lake to
reduce the effects of overcrowding or to free the available food
resources for other, more desirable, fish species., Removal of
bcttom feeding £fash, such as carp, may also reduce turbidity
generated by thear feeding behavior.

Aquatic [plant growth may be controlled by mechanical,
chemical, or biological means. Mechanical control measures
include cutting ands/or dredging tc physically remove the plants,
The effectiveness of mechanical harvesting depends on the
frequency of harvesting, the time of the year, the depth at which

14



the [flants are «cut, and the species of plants harvested.
Chemical control of plants consists of the use of herbicides or
toxicants to reduce or eliminate plant growth. A basic
difference between harvesting and chemical coatrol is that
chemical techniques generally do not 1include removal of plant
biomass. Since plant material is not removed, nutrients released
from the decaying vegetation are availakle for biological uptake.
The oxygen demand associated with the decaying vegetation may
also result in oxygen depletion in the lake. Biclogical control
involves the introduction of grazers, parasites, diseases, or
competitors adversely affecting plant growth, The most common
means of Lkiological control is the introduction of grass carp
(White Amur). Grass carp reduce plant biomass by feeding on the
shoots and leaves of submersed plants.

Shoreline Erosion Ccntrol

Shoreline erosion control involves such techniques as
shoreline riprapping, shoreline G[plantings, coastruction of
floating or submersed breakwaters and ccntrol of human activities
on the shoreline, Control of shoreline erosion may reduce
turbidity and sedimentaticn in the lake,

APPROACHES TO LAKE RESTORATION IN IOWA

In determining restoraticn measures for a given lake, first
consideration was given to identifiable pollution sources such as
urban or industrial runoff, unsewered lakeside homes, or large
concentrations of livestock. Recommendations were generally made
to divert these inflows from the lake. In the shallow lakes
subject to winter oxygen depletion, generally two types oL
recommendations were made. For the shcrt ternm artificial
aeration was recommended as a way of dealing with the problem's
symptoms. For the lonmger term increases in water depths were
recommended to increase the oxygen hclding capacity of the lake,
In most cases this will invclve dredging of accumulated
sediments, while in some 1t may be possible to artificially raise
water levels by installing c¢r modifying water-controlling
structures or by providing a supplemental water source,

With the exception of a few lakes with largely urban
watersheds or with small ratios of watershed area to lake surface
area, the institution of best land management practices was a
recormendaticn common to all 1lakes. The reduction of soil
erosion in the watersneds should help reduce the rate of basin
filling and also reduce the 1nputs of nutrients and other
chemicals carried with the soil particles. In addition methods
for reducaing the runoff of livestock wastes 1nto tributary
streams were also recomiended. Unfortunately we do not have
sufficient informatior in most cases to determine 1f these
measures %1ll result in significant improvements in wvater quality
through deceases 1n nutrient loadings. These practices should,
however, help tc prolong the life of the lake basin aad thus te
of long term tenefit.
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Lastly, in those 1lakes with high populations of higher
aquatic plants we hnave recommended programs of vegetation
control., In some cases this will be accomplished through lake
deepening but 1n most cases mechanical, chemical, or biological
controls will be more cost-effective. We have recommended
consideration of the use of the imported White Amur for

biological contrcl since they have been eifective in other Iowa
lakes.
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CRITEBRIA RANKING SYSTEM

Under Section 314 of the Clean Water Act, the United States
Environmental . Protection Agency may provide fipancial assistance
to States to restore freshwater lakes.. A requirement of this act
is that each State eostablish a lake priority list for restoration
purposes. The following criteria ranking system was developed to
establish the priority ranking list of 1Iowa public 1lakes for
restoration projects wunder this act. The system takes into
consideration the significance and public benefit of each lake as
measured by .actual and . potential .use, the . water quality
conditions within each lake, and the restoration plans. The goal
is to give higkest priority to lakes of greatest i1aportance with
the most severe prcblems and where rastcrative actions are needed
and implementation appears. highly proktable.

It shouid ke pointed out this priority system was developed
specifically for the Clean Lakes .Program following federal
guidelines for that ¢program. For - this reason the resulting
Eriority list may not be the same as ..other priority 1lists for
programs affecting. Iowa lakes, since other programs may have
different goals and different criteria for setting priorities.

The final restoration priority list was developed from lake
rankings . for public benefit, water gquality, and restoration
effectiveness. Estimated public benefit ranking was <£from the
lake with the highest beanefit (number 1) to the lowest benefit
(number 107). Water quality ranking ranged from the lake with
the pcorest water guality. (number 1) to the highest (number.107).
Restoration effectiveness was ranked from the .lake where
restoration efforts to improve water quality would probably =ce
most efifective. (number 1) to least (number 107). For each lake
the rankings from the three lists were added tagether and the
sums ranked from the lowest to highest. This ranking.is the
final priority. last with the number 1 priority reypresenting the
laxe with the highest restoration priority (see Figure 1).

The public benefits ranking was derived from two other
ranking 1lists. The first (Table 1). was a ranking of the lakes
based on annual use (data are presented in secticns on iandividual
lakes in Appendix E). A weighted sum for each lake was developed
by giving full weigat to fishing activity, swimming, boatiag, and
number of people using the lake as a water supply (1f the lake is
used as a pukblic water supply). Cne-half weight was given to the
nuaber of persons invalved in picnicking, camping aand other
activities prompted by the lake's presence, and one-third weignt
was given to hunting, snowmobiling, ice skating and cross-country
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skiing. The second ranking list (Table 2) involves the number of

Feople living within the wvicinity of
information about potential putklic

ACTUAL OSE
(TABLE 1)

LCCAL ECPULATICN
(TABLE 2)

SECCHI DEPTH

WINTERKILL FREQ.

the 1lake and gives sonme
use in a lake following a

PUBLIC BENEFIT

(TABLE 3)
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Figure 1. Summary of ranking process.
first and then combined moving to the right across the chart.
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successful restoration program. This 1local population ranking
was developed in the following manner, The important puklic
lakes in Iowa were considered to be the 107 lakes in this study
Flus the 11 navigation [pools on the 8ississippi River and the 4
U.S. Army Corps of Engineers' reservoirs within the state
(Coralville, Rathbun, Red Rock, and Saylorville). For each of
the 1664 townships in Iowa, the 1970 census population was
divided by the number of lakes within 80.5 kilometers (50 miles)
of the township center. This population was assigned to each of
the 1lakes within the 80.5 kilometer radius. In effect, each
Iovan vas assigned to one of the 122 public water bodies in the
state. The lakes were then ranked by the total number of
assigned people and this ranking was then combined with the
actual use ranking on an equal basis to derive the public benefit
ranking (Table 3).

Table 1. Actual use ranking of lakes in survey,
Rank Lake County
1 West Okoboji Dickinson
2 Clear Lake Cerro Gordo
3 Big Spirit Lake Dickinson
4 Lake Manawa Pottawattanmie
s East Okotoji Dickinson
6 Green Valley Lake Union
7 Blue Lake Moncna
8 lake Macbride Johnson
9 Bi1g Creek Lake Polk
10 Red Haw Lake Lucas
1M Beeds Lake Franklin
12 Lost Island Llake Palo Alto
13 Rock Creek Lake Jasger
14 George Wyth Lake Black Hawk
15 Union Grove Lake Tama
16 Lake Keomah Mahaska
17 Lake Icaria Adams
18 Lake of Three Fires Taylor
19 Lake Ahquabi warren
20 Hickory Grove Story
21 Lake Geode Henrcy
22 Black Hawk Lake Sac
23 Storm Lake Buena Vista
24 Swan Lake Carroll
25 Little Wall Lake Hamilton
26 Viking Lake Montgomery
27 Nine Eagles Decatur
28 Lower Pine lake Hardin
29 Easter Lake Polk
30 Little Spicit Lake Dickinson
31 Upper Pine Lake Hardin
32 Pcllamiller lake Lee
33 Don Williams Lake Bocne
34 Briggs Woods Lake Hamilton
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35
36
37
38
39
40
41
42
43
4y
45
46
47
48
49
350
51
52
53
54
55
56
57
58
59
60
61
62
63
6u
65
66
67
68
69
70
71
72
73
T4
75
76
717
78
79
80
81
82
83
84
85
86
87
&8

LeSoto Bend Lake
Brosns Lake
Lacey-Keosauqua Lake
Carter lake

Lake of the Hills
Silver Lake
Pleasant Creek Lake
Lake Anita
Central Lake

lake Wapello
Liamond Lake
North Twin Lake
Kent Park Lake
Prairie Rose Lake
Hannen Lake

Five Island Lake
Lake LCarling

lake Iowa

Crystal Lake
Smith Lake

Ingham Lake
Badger Lake

Lake Cornelia
Silver Lake

Lower Gar Lake
Cold sSprings
Yen-ruo-gis Lake
Eldred Sherwvood lake
Hickory Hills Lake
Spring lLake
Springbrook Lake
Tuttle Lake

Mill Creek

Ilake Miami

Morman Trail

Bob White Lake
Center Lake
OLdham lake
Pierce, Creek Pond
lake Minnewashta
Arrowvhead Lake
Lake Hendricks
Wilson lake

lake Fahoja
Little Sioux Park
Indian Lake
Nelson Lake

Ctter Creek Lake
Mariposa Lake

Log Creek Lake
Ottumwa Lagoon
Green Castle Lake
Rindmill Lake
Upper Gar Lake

20

Harrison
Woodbury
Van Buren
Pottawattamie
Scott
Dickinson
Linn

cass
Jcnes
Davis
Poweshiek
Calboun
Johnson
Shelby
Benton
Palo Alto
Washington
Jowa
Hancock
Kossuth
Emnpet
Hebster
Wright
Palo Alto
Dickinson
Cass
Keokuk
Hancock
Tama
Greene
Guthrie
Ennet
O'Brien
Monroe
Adair
Wayne
Dickinson
Monona
Page
Dickinson
Pottawattamie
Howard
Lee

Lyon
Woodbury
Van Buren
Crawford
Tama
Jasper
O'Brien
Wapello
Marshall
Taylor
Dickinson



89
90
91
92
93
Sy
95
96
97
98
99
100
101
102
103
104
105
106
107

Table 2.

Rank
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Bilson Lake

Rillow Lake
#illiamscn Pond
Lake Meyers
Chatfield Lake
Meadow Lake

Lake Orient
Moorehead Lake
East Lake (Osceola)
Arbor lake

Slip Bluff Lake
Trumbull Lake
Thayer Lake

Silver lake
Arrowhead Lake
Manteno lLake
Rodgers Park Lake
Silver Lake
Crawvford Creek Lake

Local population ranking of
Lake

Central lLake
Rodgers Fark Lake
Silver Lake
Eleasant Creek Lake
Hickory Hills Lake
Hannen Lake
Otter Creek
Lake of the
Lake Meyers
George Wyth Lake
Beeds Lake

Green Castle Lake
Lake Macbride

East lake (Osceola)
Lake Iowa

M1ll Creek

Little Wall Lake
Kent Fark Lake
Hickory Grove
Upper Pine lake
Don Williams Lake
lower Fine Lake
Easter Lake

lake Hendricks

Eig Creek Lake
Spring lake

Rock Creek Lake
Union Grove Lake
Mariposa Lake
Yfen-ruo-gis Llake

Lake
Hills

Taylor
Harrcison
Lucas
Winneshiek
Lee

Adair
Adair

Ida
Clarke
Poweshiek
Decatur
Clay
Union
Delawvare
Sac
Shelby
Benton
Worth

Ida

lakes in survey.

County

Jones
Benton
Delaware
Linn
Tama
Benton
Tama
Scott
Winneshiek
Black Hawk
Franklin
Marshall
Johnson
Clarke
Iowa
O'Brien
Hamilton
Jchnson
Story
Hardin
Bcone
Hardin
Pclk
Howard
Polk
Greene
Jasger
Tama
Jasger
Keokuk



Lake Ahgquabi
Springbrook Lake
Williamson Pond
Little Sioux Park
Arbor Lake
Moorehead Lake

Eldred Sherwood Lake

lake Darling

Crawford Creek Lake

Meadow lake

Red Haw Lake

lake Cornelia
Clear Lake

Thayer Lake
Oldham Lake
Browns lake

Lake Orient
Briggs Woods Lake
Green Valley Lake

Lacey-Keosaugua Llake

Elue Lake

Cold Springs
Lake Miani
Badger Llake

Dog Creek Lake
Silver Llake
Prairie Rose Lake
lake Geode
Liamond Lake
Indian Lake
Ccystal Lake
Viking Lake
Manteno lLake
Arrowhead Lake
Nelson Lake
lake Kecomah
North Twan Lake
Follmiller Lake
Smith Lake
Wilson Lake
Lake Pahoja
lake Manawa
Swan Lake
Pierce Creek Pond
Willow Lake
Arrowhead Lake
Black Hawk Laxe
Cttumwa lLagoon
Storm Lake
Morman Trail
Carter Lake
DaSoto Bend Lake
Chatfield Lake
Iake Anita
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Warren
Guthrie
Lucas
Woodbury
Poweshiek
Ida
Hancock
Washington
Ida

Adair
Lucas
Wright
Cerro Gordo
Union
Monona
Woodbury
Adair
Hamilton
Union

Van Buren
Mongna
Cass
Monroe
Webster
O'Brien
Worth
Shelby
Henry
Poweshiek
van Buren
Hancock
Mcntgomery
Shelby
Pottavattanie
Crawford
Mahaska
Calhoun
Lee
Kossuth
Lee

Lyocan
Pottawvattamaie
Carroll
Page
Harrcison
sSac

sac
Wapello
Buena Vista
Adair
Pottawattamie
Harcison
Lee

Cass



85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107

Table 3.

Rank
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Lake Wapello
Silver Lake

Lake Icaria

Five Island lake
Lost Island Lake
Trumbull Lake
Silver Lake
Wilson lake
Lower Gar lLake
Windmill Lake
Lake Minnewashta
lake of Three Fires
Upper Gar Lake
Bob White Lake
Ingham Lake

West Okclkoji
East Ckoboji
Center Lake

Slip Bluff lake
Tuttle Lake

Nine Eagles

Big Spirit Lake
Little Spirit Lake

Lake

Lake Mactkride
Beeds Lake

George Wyth Lake
Eig Creek Lake
Bickory Grove
Bock Creek lake
Little Wall Lake
Union Grcve Llake
Central Lake
Clear lake
Pleasant Creek Lake
Lake of the Hills
Lake Ahguabi
Lower Bine lake
Red Haw Lake
Upper Pine lake
Easter Lake

DCon Williams lLake
Green Valley Lake
Hacnen laxke

Blue Lake

Kent Park Lake
Lake Iowa

Hickory Hills Lake
Lake Manawa

lake Geode
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Davis
Palo Alto
Adanms
Palo Alto
Palo Alto
Clay
Dickinson
Taylor
Dickinson
Taylor
Dickinson
Taylor
Dickinson
Wayne
Emmet
Dickinson
Dickinson
Dickinson
Decatur
Emmet
Decatur
Dickinson
Dickinson

Public benefit ranking of lakes in survey.

County

Johnson
Franklin
Black Hawk
Polk
Story
Jasger
Hamilton
Tama
Jcnes
Cerro Gordo
Linn
Scott
Warren
Hardin
Lucas
Hardin
Polk
Boone
Unicn
Benton
Monana
Jchnson
Iowa
Tama

Pottavattamie

Henry



27
28
29
30
31

33
34
35
36
37
38
39
40
41
42
43
4y
45
46

47.

48
49
50
51
52
<3
54
55
56
57
58
59
60
61
62
63
6u
65
66
67
68
69
70
11
72
73
74
15
76
77
78
79
80

Briggs Wcods Lake
Browns lake

Lake Keomah

Mill Creek
Lacey-Keosaugqua Lake
Viking Lake

Lake Darling
Ctter Creek Lake
spring Lake
Yen-ruo-gis lLake
Springbrook Lake
Swan Lake

Green Castle Lake
Black Hawk Lake
Lake Cormelia
Eldred Sherwood Lake
lake Hendricks
Follmiller Lake
Lost Island Lake
Lake Meyers

West Okolkoji
Storm Lake
Diamond Lake

lake Icaria
Prairie Rose Lake
Silver Lake

East Okckoji1
Rodgers Park Lake
Big Spirit Lake
Eadger lake

East Lake ({Osceola)
Cold Springs
Mariposa Lake
l1ttle Sioux Park
North Twin Lake
Crystal Lake

Lake of Three Fires
DeSoto Bend lLake
Oldham Lake
Carter lake

lake HMiami

Smith Lake
Williamson Pond
lake Anita

Lake HWapello
Silver lake
Moorehead Lake
Nine RBagles

Arbor Lake

Meadow Lake
Little Sgirat Lake
Five Island Llake
Arrowhead Lake
Cog Creek Lake
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Hamilton
Woodbury
Mahaska
O0'Brien
Van Buren
Mcatgomery
Washington
Tama
GLeene
Keokuk
Guthrie
Carroll
Marshall
Sac

Wright
Hancock
Howard

Lee

Palo Alto
Winneshiek
Dickinson
Buena Vista
Poweshiek
Adams
Shelby
Delaware
Dickinson
Benton
Dickinson
WHebster
Clarke
Cass
Jasger
Woodbury
Calhoun
Hancock
Taylor
Harrison
Monona

Pottawattamie

Monroe
Kossuth
Lucas
Cass
Davis
Cickinson
Ida
Decatucr
Poweshiek
Adair
Dickinson
Palo Alto

Pcttawattamie

O'Brien



81 Indian Lake Yan Buren

82 lake Crient Adair

83 Silver Lake Palo Alto
84 Thayer lake Union

85 Cravford Creek Lake Ida

86 Nelson Lake Crawford
87 Pierce Creek Pond Page

88 #ilson lake Lee

89 Morman Trail Adair

90 lake Pahcja Lyon

91 Lower Gar Lake Dickinson
92 Ingham Lake Ennet

93 Silver Lake Worth

94 Ottumwa lagoon Wapelilo
95 Rillow Lake Harrison
96 Manteno lLake Shelby

97 Bob white Lake Wayne

98 lake Minnewashta Dickinson
99 Tuttle Lake Enmet

100 Center lake Dickinson
101 Chatfield Lake Lee

102 Arrowhead Lake Sac

103 Wilson Lake Taylor
104 Windmill Lake Taylor
105 Upper Gar Lake Dickinson
106 Trumbull Lake Clay

107 Slip Bluff Lake Decatur

Four water quality parameters measured imn the 1979 lake
survey plus the estimates of winter fishkill fregquencies were
used to derive the water quality ranking, W®hile these parameters
are 1nterrelated, each measures a somewhat different aspect of
vater quality. Secchi disc depth 1s a measure of water
transparency with greater dspths representing better water
quality. Total rhosphorus is a measure of plant nutrieant
availability and indicates potential problems with plankton algae
or rooted aquatic plants, Suspended solids concentrations
represent the amount of inorganic and organic particulate matter
suspended 1n the wvater resulting from soil erosion, plankton
growth, and sediment resuspension. Chlorophyll a concentrations
estimate the standing crop orf suspended algae and are a measure
of the algal prcblem. High fish winterkill frequencies indicate
high rates of oxygen consumption by biological materials relative
to the lake's capacity to store oxygen. Each of these parameters
vas used to rank the 1lakes from those with the worst water
guality (#1) to those with the best (#107) (Appendix D). The
five ranks for each lake were summed and the totals were ranked
to give the water gquality ranking (Table 4).

Table 4. Water gualaity ranking of lakes in survey.
Fank Lake County

1 Black Hawk Lake Sac
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DeSoto Bend Lake
Lower Gar Lake
Silver Lake
Trumbull Lake
Upper Gar Lake
Tuttle Llake
Silver Lake

Arbor lake

Center Lake
Ottumwa lagoon
Hannen Lake

Swan lLake
Findmill Lake
Bodgers Fark Lake
Union Grove Lake
Central lake
Hickory Hills Lake
Lake Darling

Lake Manawa

Clear lake

Smith Lake
Arrowhead Lake
Rock Creek Lake
North Twin Lake
East Lake (Osceola)
Pierce Creek Pond
Bob White Lake
deadow Lake

Lake Bendricks
Lower Pine Lake
Mariposa Lake
lake Iowa

Storm Lake

Eldred Sherwood Lake
Lake Keomah

lake Minnevashta
Little Wall Lake
Lost Island Lake
Lake Meyers
Frairie Eose Lake
Little Spirit Lake
Upper Pine lake
Green Valley Lake
Wilson lake
Carter Lake
Eadger lake
springbrcok Lake
lake of Three Fires
East Okoloji
Manteno Lake
Silver Lake

lake Cornelia
Ingham Lake

Beeds Llake
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Harrisonm
Dickinson
Worth

Clay
Dickinson
Enmet

Palo Alto
Poweshiek
Dickinson
Wapello
Benton
Carroll
Taylor
Benton
Tama

Jones

Tama
Washington
Pottawattanmie
Cerro Gordo
Kossuth
Pottavattanmie
Jasger
Calhoun
Clarke
Page

Wayne
Adair
Howard
Hardin
Jasger
Iowa

Buena Vista
Bancock
Mahaska
Dickinson
Hamilton
Palo Alto
Winneshiek
Shelby
Dickinson
Hardin
Union
Taylor
Pottawattamie
Webster
Guthrie
Taylor
Dickinson
Shelby
Dickinson
Wright
Enmet
Franklin




99
100
101
102
103
104
105
106
107

Dog Creek Lake
Kent Fark Lake
Nelson Lake
Hickory Grove
Crawford Creek Lake
Indian lake

Cold Springs

lake Pahcja

Lake Orient
Chatfield lake
Lake Anita

lake of the Hills
Lake Macbride

Big Spirit Lake
Crystal Lake
Viking lake

lake Icaria

Lake #Miama

Silver lake

Red Haw Lake

Lake Wapello
Browns Lake
Williamscn Pond
Thayer Lake

Otter Creek Lake
Easter Llake

Five Island Lake
lake Ahquabi
Green Castle Lake
Eollmiller Lake
Lake Geode

George Wyth Lake
Fleasant Creek Lake
Spring lake

Blue Lake

Con Williams lLake
Moorehead Lake
Briggs Woods Lake
Ciamond Lake

Nine Eagles

Big Creek Lake
Cldham Lake
Little Sioux Park
Arrowvhead Lake
Lacey-Keosaugua Lake
Morman Trail
Wilscn Lake

West Okoloji

Slip Bluff Lake
Willow lake
Yen-ruo-gis Lake
Mill Creek

O'Brien
Johnson
Crawford
Story

Ida

van Buren
Cass

Lyon
Adair

Lee

Cass
Scott
Jchnson
Dickinson
Hancock
Mcntgomery
Adams
Monroe
Delaware
Lucas
Davis
Woodbury
Lucas
Union
Tama

Polk

Palo Alto
Warren
Marshall
Lee

Henry
Black Hawk
Linn
Greene
Monchna
Boone

Ida
Hamilton
Poweshiek
Decatur
Pclk
Monona
Woodbury
Sac

Vvan Buren
Adair

Lee
Dickinson
Decatur
Harrison
Keokuk
Of'Brien

The ranking of lake restoration effectiveness was
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to give the highest priority to those lakes where the recommended
lake restoration program would probably have the greatest effect.
Initially each lake was placed in one cf five groups. Group I
contained those lakes with identifiable point source pollution or
vith divertable non-point source pollution. Lakes within this
group should respond well to restoration programs since the
removal of point source pollution should cause a direct and
predictable change in the water quality of a lake.

The lakes within Group I were ranked by giviang first
priority to lakes receiving sewage effluents from sewage lagoons
or overflows from sanitary sewer lines. Second priority was
given to lakes receiving segtic tank outflow, seepage, or urban
storm sewer effluents and last ranking was given to lakes
receiving divertable non-point pcllution.

GROUF I LAKES. Lakes receivaing point source pollution or
divertable golluticn.

Rank Lake County
1 Badger Lake Webster
2 Ottumwva Lagoon Wapello
3 Storm Lake Buena Vista
4 Lost Island Lake Palo Alto
S Lake Cornelia Wright
6 Chatfield Lake Lee
7 North Twin Lake Calhoun
8 Arbor Lake Poweshiek
9 Carter Lake Pottavattamie
10 Easter lake Polk
11 Lake Manawa Pottawattamie

The lakes in Group II have ratios of watershed area to lake
surface area less than 100 and have impairments related to
shallowness. In some lakes the shallowness encourages the
massive growth of higher aquatic plants that interfere with
fishing, boating, and other recreational activities; while others
have winter fishkills once every 10 or fewer years due to reduced
oxygen concentrations. Eliminating the high densities of aquatic
Flants will have immediate beneficial impacts on boating,
fishing, and swimming activities while the elimination of the
winter oxygen problem will have a direct and measurable effect on
the lake's use for fishing purposes. Lakes within this group
were ranked on the basis of winter fishkill frequency with first
preference given to those lakes with the highest frequencies.
Ties were broken Lty giving preference to the shallowest lakes.
Lakes with high watershed ratios were excluded since experience
has shown they are less likely to respond to 1lake restoration
measures.,
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GROUP II LAKRES.,

Rank
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Group III contains lakes needing
with watershed to surface area ratios less than 100.

were ranked by an adjusted siltation index (AI) calculated as

fcllowus:

Al=

where wA is the watershed area,
the erosion rate for the region where the lake is located, and SC
farmed under approved
practices. This index gives the highest ranking to

is the rercent
conservation

Lake

Swan Lake

Silver lake

Lake Hendricks
Spring lake
3ro¥ns Lake
Crystal Lake
Black Hawk lake
Upper Gar Lake
Lower Gar Lake
Little Wall Lake
Arbor lake

Lake Pahoja

Lake Minnewashta
Silver Lake
Ottumwa Lagoon
Lower Pine lake
Chatfield Lake
Carter Lake
North Twin Lake
Five Island Lake
Tuttle Lake

Little Spirat Lake

Silver Lake
Ingham lake
Indian lake
Union Grove Lake
DeSoto Bend Lake
Trumbull Lake
Silver Lake

East Okoboji
Center Lake

Little Sioux Park

Storm Lake

of the watershed

Lakes with problems due to shallowness.

County

Carroll
Worth
Howard
Greene
Wocdbury
Hancock
Sac
LCickinson
Dickinson
Hamilton
Poweshiek
Lyon
Dickinson
Delaware
Wagello
Hardin
Lee
Pottawattamie
Calhoun
Palo Alto
Empet
Cickinson
Dickinson
Emnet

Van Buren
Tana
Harrison
Clay

Palo Alto
Cickinson
Cickinson
Wocdbury
Buena Vista

watershed protection
These lakes

(WA/S54) x ER x (1-0.5 x (5C/100))

SA the lake surface area,

lakes receiving the greatest iapact frcm soil erosion and
the greatest need for a soil conservation progran.



GROUP III LAKES.

Rank
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Lake

Arbor Lake
Arrowhead Lake
Rock Creek Lake
Pierce Creek Pond
Nelson Lake

Oldham lake
Mariposa Lake
Green Castle Lake
Crawford Creek Lake
Lake of the Hills
Lake Geocde
Williamson Pond
Rodgers Park Lake
lake Pahoja
Prairie Rose Lake
Lake Darling
Mcorehead Lake
Thayer Lake

Willow lLake

Union Grove Lake
Tuttle Lake

Bob White Lake
£2ldred Sherwood Lake
Diamond lake

Lake of Three Fires
Springbrook Lake
Lake Ahguabi

Lake Meyers
Ottumwa Lagoon
Lake Miami

Lake Keomah

Kent Park Lake

Red Haw lake

Lake Icaria

Lake Anita

Lake Orient
Lacey-Keosauqua Lake
Lake Macbride
Hannen lake

Meadow Lake

Lower Gar lake
Central Lake

Lake Hendricks
Hickory Grove
Windmill Lake

Big Creek Lake
East lake (Csceola)
Easter Lake

Lake Iowa

Lake Wapello
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Lakes with non-point pollution problems.

County

Foweshiek

Pottawattamie

Jasper
Page
Crawford
Monona
Jasper
Marshall
Ida

Scott
Henry
Lucas
Benton
Lyon
Shelby
Washington
Ida

Union
Harrison
Tama
Enmet
Wayne
Hancock
Poweshiek
Taylor
Guthrie
Warren
Winneshiek
Warpello
Monroe
Mahaska
Johanson
Lucas
Adanms
Cass
Adair

Van Buren
Johnson
Eenton
Adair
Dickinson
Jones
Howard
Story
Taylor
Polk
Clarke
Polk

Jowa
Davis



51
52
33
S4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
717
78
79
80
81
82
83
8u
85
86
87
38
89
90
91

Otter Creek lake
Pollmiller Lake
dorman Trail
Viking Lake
Lower Pine Lake
Trumbull Lake
Nine Eagles
Green Valley Lake
Slip Bluff Lake
Wilson Lake
Chatfield Lake
Hickory Hills Lake
Black Hawk Lake
Ingham Lake
Indian Lake
George HWyth Lake
Upper Gar Lake
Silver lake
Silver lake

Swan Lake

Silver lake
Silver Lake
Spring lLake
Crystal Lake
Storm Lake

East Okoboji

Big Spirit lake
Smith Lake
Pleasant Creek Lake
DeSoto Bend Lake
West 0Okoboji
Center lake

Lost Island lake
Little Spirit Lake
Clear lake

Five Island Lake
Lake Minnewashta
North Twin Lake
lake Manawa

Lake Cornelia
Little Wall Lake

Group IV contains all lakes

surface

ratios greater than

100.

Tama

Lee

Adair
Montgamery
Hardin
Clay
Lecatur
Union
Decatur
Taylor

Lee

Tama

Sac

Emnmet

Van Buren
Black Hawk
LCickinson
Rorth
Delaware
Carroll
Palo Alto
Dickinson
Greene
Hancock
Buena Vista
Dickinson
Dickinson
Kossuth
Linn
Harrison
Dickinson
Dickinson
Palo Alto
Dickinson
Cerro Gordo
Palo Alto
Cickinson
Calhoun
Fottawattaamie
Wright
Hamilton

watershed area to

lakes will be the most difficult to improve due to their

watersheds
#ithin this group,
Wwinterkill

highest

magnifying even 1low
Lirst preference was given to lakes
follcwed by lakes with a high

freguencies,

adjusted soil erosion index.

GROUP IV LAKES.

Lakes with

rates

laxe

In the long run these
large
of non-point pollution,
wich

the

watershed area to surface area

ratios greater than 100 and having non-goint pollution problens.,

Rank

Lake
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1 Manteno Lake Shelby

2 Upper Pine lake Hardin

3 Badger lake Webster
4 Dog Creek Lake O'Brien
5 Beeds Lake Franklin
6 Don Williams Lake Boone

The last group includes lakes that are not recommended for
restoration prograams. Some of these lakes have no identifiable
sources of point or npon-point p[pollution while others have
recently undergone a lake restoration program. A few of these
lakes do not meet the 24,7 hectare (10 acre) minimum surface area
requirement. These lakes were not included in the final priority
ranking.

GROUP V LAKES. Lakes not considered for restoration,

Lake County
Arrovhead Lake Sac
Blue Llake Monona
Briggs Woods Lake Hamilton
Cold Springs Cass
Mill Creek O'Brien
Wilson Lake Lee
Yen-ruo-gis Lake Keokuk

The final restoration effectiveness ranking list (Table 5)
wvas derived by giving first priority to lakes having multiple
problems; these lakes appeared simultaneously on the lasts for
Group I (lakes with point source or divertable pollution), Group
II (shallow, winterkill lakes), and Group III (lakes with
non-gcint pollution problems), The individual rankings on each
of the three 1lists wvere comtined to determine the final
effectiveness ranking for these lakes. Second priority was given
to lakes that appeared in both Group I and Group 1II, and have
problems with point source or divertable pollution and
shallcwness. The individual rankings on each of the two lists
were combined to determine the final ranking., Third priority was
given to lakes that appeared in both Group I and Group III.
These lakes have proklems of point source or divertable poliution
and non-point pcllution and were ranked by combkining the
individual rankings <from each 1list. Lakes with only a point
source or diavertable rollution problem were ranked next followed
by lakes appearing in both Group II and Group III. These lakes
have problems with both shallowness and non-point pollution and
were ranked by combining the individual rankings from Grougp II
and Group III. Next priority was given to lakes appearing only
in Group II followed by the lakes in Group III. Final priority
was given to lakes in Group IV. The lakes in Group V were not
included in the ranking.

The lake restoraticn priority 1list derived py the atove
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procedure 1s given in Table 6,

Table 5.

Rank

WoO~Sonbh & WN =

10

Lake

Arbor Lake
Ottumwa Lagoon
Chatfield Lake
Storm Lake

North Twin lake
Carter Lake
Easter lLake

Lost Island Lake
lake Cornelia
Lake Manawa

lake Pahoja
Tuttle Lake

lake Hendricks
Union Greve Lake
Lower Gar Lake
Silver Lake
Black Hawk lake
Swan Lake

lower Fine Lake
Upper Gar Lake
Spring lake
Crystal Lake
Silver lake
Trumbull Lake
Ingham Lake
Indian Lake
Silver lake

Lake Minnewashta
Silver Lake
Little Wall Lake
Five Island lLake
Little Spirit Lake
East Okolkoji
DeSoto Bend Lake
Center lake
Browns Lake
Iittle Sioux Park
Arrowhead lake
Rock Creek Lake
Pierce Creek Pond
Nelson lake
Oldham Lake
Mariposa lake
Green Castle Lake

Crawford Creek Lake

Lake of the Hills
lake Geode
Williamson Pond

Restoration effectiveness ranking.

County

Poweshiek
Wapello
Lee

Buena Vista
Calhoun
Pcttawattamie
Polk

Palo Alto
Wright
Pottawattanmie
Lyon
Emmet
Howard
Tama
Dickinson
Worth

Sac
Carroll
Hardin
Dickinpson
Greene
Hancock
Delaware
Clay
Ennet

van Buren
Dickinson
Dickinson
Palo Alto
Hamilton
Palo Alto
Dickinson
Cickinson
Harrison
Dickinson
Woodbury
Woodbury
Pottawattamie
Jasger
Page
Cravwford
Mcnena
Jasper
Marshall
Ida

Scott
Henry
Lucas



49
50
51

53
oS4
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
717
78
79
80
81
82
83
84
85
86
87
88
89
9¢
91
92
93
94
95
96
97
98
99
100
101

Rodgers Park Lake
Prairie Rose Lake
lLake Darling
Moorehead Lake
Thayer Lake

Willow Lake

Bob White Lake
Eldred Sherwood lake
Diamond Llake

Lake of Three Fires
Springbrook Lake
Lake Ahguabi

Iake Meyers

Lake MNiarma

lLake Kecmah

Kent Park Lake

Bed Haw lLake

Lake Icaria

lake Anita

Lake Orient
lacey-Keosauqua Lake
Lake Mackride
Hannen Lake

Meadow Lake
Central Lake
Hickory Grove
Windmill Lake

Eig Creek Lake
BEast lake (Osceola)
Lake Iowa

lake Rapello

Otter Creek Lake
Pollailler Lake
Morman Trail
Viking lLaxke

Nine Eagles

Green Valley Lake
Slip Blufi Lake
kl1lson Lake
Hickory Hills Lake
George Wyth Lake
Big Spirit Lake
Smith Lake
Pieasant Creex Lake
West Okoboji

Clear Lake

Manteno lake

Upper Pine Lake
Badger lake

Fog Creek Lake
Beeds lake

Con Williams Lake
Arrowhead Lake
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Benton
Shelby
Washington
Ida

Union
Harrison
Wayne
Hancock
Poweshiek
Taylor
Guthrie
Warren
Winneshiek
Monroe
Mahaska
Johnson
Lucas
Adans

Cass

Adair

van Buren
Jchnson
Benton
Adair
Jones
Story
Taylor
Polk
Clarke
Iowa

Davis

Tama

Lee

Adair
Montgomery
Decatur
Union
Decatur
Taylor
Tama

Black Hawk
Dickinson
Kossuth
Linn
Dickinson
Cerro Gordo
Shelby
Hardin
Webster
Of'Brien
Franklin
Soone
Sac



Table 6.

Rank

VOO EWND

Lake

Union Grove Lake
Black Hawk Lake
Lake Manawa

lower Pine lake
Swan Lake

REock Creek lake
ILittle Wall Lake
Arbor lake

Stecrm Lake

lake Bendricks
North Twin Lake
lost Island Lake
LeSoto Bend Lake
Central Lake

Lake Cornelia
Cttumwa Lagoon
lake Darling
Hannen lLake
Easter Lake

lover Gar Lake
Silver Lake
Tuttle Lake
Carter Lake
BRodgers Park Lake
Silver Lake

Lake .of the Hills
Upper Gar Lake
Clear Lake

Lake Keomah
Trumbull Lake
Hickory Hills Lake
Mariposa Lake
Eldred Shervaood Lake
East Ckoboji

Lake Iowa
Arrowhead Lake
Erowns lLake
Hickory Grove
Lake Mactride
frairie Kose Lake
Center Lake
springbrook Lake
Kent Park Lake
Spring lake

Lake Meyers
Silver Lake
Little Spirit Lake
Silver lLake
Crystal Lake
Green Valley Lake

Lake restoration priority list for Iowa.

County

Tama

Sac
Pottawattamie
Hardin
Carroll
Jasger
Hamilton
pPovweshiek
Buena Vista
Howard
Calhoun
Palo Alto
Harrison
Jones
Wright
Wapello
Washington
Benton

Polk
Dickinson
Worth

Emnet
Pottawattamie
Benton

Palo Alto
Scott
Dickinson
Cerro Gordo
Mahaska
Clay

Tama

Jasger
Hancock
Dickinson
Iowa
Pottawattamie
Woodbury
Story
Johnson
Shelby
Dickinson
Guthrie
Johnsaon
Greene
Winneshiek
Delaware
Dickinson
Dickinson
Hancoeck
Union



51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
8u
85
86
g7
88
89
90
91
92
93
94
95
96
S7
98
99
100
101

Eierce Creek Pond
East Lake {Osceola)
Upper Pine Lake
Lake Ahquabi
Beeds Lake

lake Pahcja

Red Haw Lake

lake Geode

lake Minnewashta
Green Castle Lake
Chatfield Lake
Indian Lake
Ingham Lake

Lake 0f Three Fires
Meadow Lake

Big Creek Lake
Bob ®White Lake
Smith Lake

Nelson Lake
George Wyth Lake
Lake Icaria
Viking Lake

Five Island Lake
kindmill Lake
Crawford Creek Lake
little Sioux Park
Otter Creex Lake
killiamson Pond
Pleasant Creek Lake
Diamond lake
Lacey-Keosauqua Lake
lake Miami

Cldham Lake

Lake Anita

Eadger Lake
Follmiller Lake
Lon Williams Lake
lake Crient

Big sSgirit Lake
Moorehead Lake
Thayer Lake

lake Wapello

Log Creek Lake
k1lson lake

West Okoboji
Manteno lake
Willow Lake

Nine Eagles
Morman Trail

Slip Bluff Lake
Arrowhead Lake
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Page
Clarke
Hardin
Warren
Franklin
Lyon
Lucas
Henry
Dickinson
Marshall
Lee

Van Buren
Emnet
Taylor
Adair
Polk
Wayne
Kossuth
Cravford
Black Hawk
Adanps
Montgomery
Palo Alto
Taylor
Ida
Woodbury
Tama
Lucas
Linn
Poweshiek
Van Buren
Monroe
Moncna
Cass
Nebster
Lee

Boone
Adair
Dickinson
Ida

Union
Davis
O'Brien
Taylor
Dickinson
Shelby
Harrison
Decatur
Adair
Decatur
sac



USE OF PRIORITY LIST

The top ten lakes 1in this 1list have been selected for
further evaluation. This will involve determining the level of
local public 1nterest in proceeding with lake restoration,
availability of 1local or state funding for the restoration
project, and determination as to eligibility of tne restoration
project for Clean Lakes funding. Based on these criteria, some
lakes may not qualify Zor a diagnostic/feasibilaty study.,

Diagnostic/feasibility studies, Clean Lakes Phase 1
projects, will e recommended for eligible lakes of the top ten
as part of the statewide water gquality management strategy of
Iowa's Water Quality Management Plan. In the event that state or
local match funds are not availakle for these lakes, lakes with a
lower prioraity that do have local match funds available will bpe
considered., As part of the annual update of the statewide water
quality management strategy, additional lakes from the Priority
List 1n priority order will be further evaluated and included in
the statewide water quality management strategy for
diagnostic/feasibility studies.

A list of lakes <eligible for Clean Lakes Phase 2 -
implementation projects will also be developed and 1included in
the statewide water quality management strategy. Lakes
qualifying for Phase 2 funding shall consist of renovation
projects <found feasible in a diagnostic/feasibility study. A
gqualifying diagnostic/feasibility study could have been conducted
through a Phase 1 Clean Lakes r[project, the result of other
onyoing state programs or developed as an independent project.
Lakes elegible for Phase 2 Clean lakes funding will bLe reviewed
according to EPA's Application Keview Criteria contained in the
Clean Lakes Regulations,

CHANGES IN PRIOEBITY LIST

After a final verification of the data on individual lakes,
it was found that Lake Pahoja had a watershed areas/lake surface
area ratio of 229:1 which is greater than the cutoff value of
200:1 £for 1inclusion in the priority ranking. In addition the 10
acre minimum surface area was not met by Green Castle Lake (7
acres) and Chatiield lLake (3 acres). PFor this reason, it 1is
reccnnended that the priority ranking list be revised for the
next update of the Water Qualiaty Management Plan and that these
three lakes ke deleted from the list.
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LAKES FOR FEASIBILITY AND DIAGNOSTIC STUDIES

The top 10 lakes on the priority 1list of 1lakes for
restoration are recommended for consideration for feasibility and
diagncstic (Phase 1I) studies at this time., The 10 lakes vwere
determined wusing @& <criteria ranking system which addressed the
significance and public benefit of each lake as measured by
actual and potential use, the water guality conditions within
each lake, and the restoration planms. The 10 lakes 1in order
include:

1. Onion Grove Lake--Tama Ccunty

2. Black Hawk Lake--Sac County

3. Lake Manawa~--Pottawattamie County
4, lower Pine lLake--Hardin County

5. Swan Lake~--Carrcll County

6. Rock Creek Lake--Jasper County

7. Little Wall Lake--Hamilton County
8. Arbor lake--Poweshiek County

9., Storm Lake--Buena Vista County
10. Lake Hendricks--Hovard County

The following fparagraphs summarize the problems and
recommendations for each of the 1C lakes.

1. Unicn Grove Lake

Shallowness and poor water quality are major problems in
Union Grove Lake, dinter fishkills occur occasionally due to the
reduced «capacity of the shallow lake basin to hold dissolved
oxygen, Summer algal standing crops are very large and result in
sustained poor water transparency. The oxygen demand associated
with algal decomposition may enhance the frequency of
winterkills. Swimming activity may be restricted by algal
blooms, as well. Aguatic plant coverage is not extensive, but
plants are locally abundant in bays and along the shoreline.
Boating and shoreline fishing are restricted to some degree by
aguatic vegetation.

Winter aeraticn would help to maintain the fishery at Union
Grove, Dredging should also be considered as a aore long-term
solution to the FIobiens caused by basin shallowness,
Inplementation of best land management practices in the watershed
should accompany in-lake restoration measures., While the
beneficial effects on water quality from improved wvatershed
management cannot be gquantitatively predicted, the rate of
basin-£1lling from sedimentation will be reduced. Mechanical
removal of plants from small areas of the lake may be practical;
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however, the feasibility and cost-effectiveness of this method
should be compared to that of other available plant control
measures, such as chemical treatment or the stocking of grass
carp.

2. Black Hawk Lake

Shallowness and poor water quality are major problems in
Black Hawk Lake. Wwinter fishkills occur frequently due to the
reduced capacity of the lake basin to hold dissolved oxygen.
Black Hawk has the poorest overall water quality among all 107
lakes in thke survey. Summer algal standing crops are very 1large
and result in sustained poor water transparency. Swimming
activity may ke restricted by the fregquent algal blooms and other
suspended materials.

Black Hawk Lake 1s «currently undergoing an extensive
fisheries renovation. The fish restocking program 1in the lake
will be completed in 1980. An experimental aeration program has
been carried out during 1978 and 1979, Continued vwinter aeration
will bhelp to sustain the lake fishery. Dredging should also bpe
considered as a more long-term sclution tc the pronlems caused ry
basin shallowness., Implementation of best 1land management
practices in the watershed should accompany in-lake rastoration
measures.

3. Lake Mapnawa

Shallovuess and poor water quality are major problems an
Lake Manawa. Water quality 1is degraded by the diversion of
supplemental water of poor gquality frcm Mosquito Creek. Sur face
runoff and direct precipitation are insufficient to offset water
losses due to evagoration and seepage; therefore lake levels are
maintained with water diverted on a controlled basis from
Mosquitc Creek. Summer algal standing crops are very large and
result 1in sustained pcor water transparency. Swimming activity
may be restricted Lty tae frequent algal blooms.

various lake restoration measures are presently being

planned for Lake Manawa. Dredging of the 1lake basin will
alleviate prokleas associated with shallowness and enhance the
estakblishment of a good £fishery. Removal of sediment from

Mosquito Creek will reduce the adverse impact on water quality
from this supplemental water source. The fish population will
also be renovated to remove rough fish species that contribute to
the turktidity protlenm.

4, Lower Pine Lake

Shallowness and poor water quality are major (roolems in
Lower Pine lake, Frequent winter and summer fishkills resuit
from the reduced capacity of the lake basin to hold daissolved
oxygen. Summer periods of low dissolved oxyger may be aggravated
by poor wind nmixing due to the hills surrounding the lake,
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Sunmer algal standing crops are large and result 1in sustained
poor water transparency. Swimming activity may be restricted by
the frequent algal tlooms. Aquatic vascular plants may interfere
with boating, shoreline fishing, and swimming.

Winter and/or year-round aeration is recommended to preveat
the winter andsor summet fishkills in Lower Pine Lake. Dredging
should be considered as a more long-term solution to the problems
caused by basin shallowness. The stocking of sufficient numters
of grass carp should control the growth of aquatic plants.
Inplementation of best land management practices in the watershed
is also reccmmended.

5, Swan Lake

Shallowness and poor water quality are major problems in
Swan Lake, Freyguent winter and summer fishkills result from the
reduced capacity of the lake basin to hold dissolved oxygen.
Summer algal standing crops are large and result in sustained
poor water transparency. Svimming activity may be restricted by
the frequent algal blooams,

Winter andsor year-round aeration is recommended to prevent
the winter and/or summer fishkills in Swan lake. Dredging should
also be <considered as a more long-term solution to the problems
caused by basin shallowness., Continued 4implementation of Lest
land management gractices 1in the watershed should accomfany
in-lake restoration measures,

6. Rock Creek Lake

Rock Creek's major problem is a high potential for nonpcint
pollution. Because the soil type within this relatively larcge
wvatershed exhibits a high soil erosion rate and a low percentage
of the watershed is 1n agpproved soil conservation practices, soil
erosicn and soil transport into Rock Creek is likely. Another
problem in Rock Creek 1s reduced water transparency impairang
swimming, This is due to relatively high algal populations and
other suspended matter i1n the water column.

The recommendaticn for FKock Creek is improved watershed
management. According to the SCS official for Jasper County, the
best 1land management practices for this area are conservation
tillage, strap cropping, terracing, and gully control structures.
Although the effects of best land management practices upon water
guality improvement through decreases in nutrients are unknown,
such land practices prolong the life of the lake basain.

7. 1little #Wall Lake
Frequert winter fishkills are a problem in Little Wall Laks.
Because the lake 1s relatively shallow, the basin has a reduced

capacity to hold dissolved oxygen. Relatively high algal
standing crops enhance winterkill fregyuencies when decomposing
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algal populations <create oxygen demands. Algal populations
sometimes reduce water transparency and impair swimming. Winter
aeration is recommended to maintain dissolved oxygen
concentrations in the lake and prevent winter fishkills.,
Inplementation of best land management practices in the watershed
should accompany aeration. Best land management practices for
the Little +Wall lLake watershed include conservation tillage and
terracing.

8. Arbor Lake

Arbor Lake has three problems: wurktan runoff pollution, goor
water quality, and winter fishkills. Storm water runoff enters
the lake from the southwest corner of Grinnell and from southeast
of the lake, Roadway dirt, deicing salt, oils, oxygen demanding
materials, and nutrients may be introduced into the lake by this
means. There may Le septic tank taps emptying into the storam
sewer system as well, Poor water quality in Arbor Lake results
from high total phosphorus values and relatively high algal
standing crops. Reduced water transparency from algal
populations and suspended matter 1impair swimming, Lastly,
frequent fish winterkills may limit fishing potential. Although
the lake was dredged in 1977, it 1s still relatively shallow and
the basin has a reduced capacity to hold dissolved oxygen. The
relataively high algal standing crops enhance vwinterkill
frequencies when decomposing algal pcpulations create oxygen
demands.

Recommendations for Arbor Lake include the diversion cf
storm water runoff and an examination of other possible point
source fpollution., The use of artificial aeration devices to
maintain dissolved oxygen concentrations is also recommended for
the prevention of winter fishkills. Because the Arbor lake
watershed has a high soil erosion rate, implementation of Lest
land management practices 1n the watershed should accomgany
aeration,

9. Storm Lake

Approximately 50% of the storm water runoff for the city of
Storm Lake enters the lake. Roadway dirt, deicing salt, organic
matter, and nutrients may be introduced into the lake by thais
urban runoff. In addition, raw sewage enters the lake during
heavy rainfalls because of inadequate pumping stations. Such
sewage lnputs increase the nutrient and organic matter loading as
well as introducing the risk of tacterial contamination.

Lesser Fproblems 1include poor water transparency and
occassional fish winterkills. Swimming in Storm Lake may be
impaired because of algal populations and other suspended matter,
Winterkills once in every 10 years may limit <fishing potential;
however, the pioklem does not appear severe enougan to warrant
dredging or aeration, Recommendations for Storm Lake include the
diversion of all storm sewers away frcm the lake and tne
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replacement of inadequate sanitary sever equipment.
Implementation of best land management practices in the watershed
may reduce soil erosion and improve water transparency.

10. Lake Hendraicks

Freguent winter fishkills are a problem in Lakxe Hendricks.
Because the lake is relatively shallow, the basin has a reduced
capacity to hold dissolved oxygen, Relatively high algal
standing crops enhance winterkill frequencies vwhen decomposing
algal populations create oxygen demands. Algal populatioms also
reduce water transparency thus impairing swimming,

Recommendations for Lake Hendricks include winter aeration
to maintain dissclved oxygen concentraticns. Dredging should te
considered as a more lony-term solution to the problems caused by
basin shallowness, Inplementation of best land management
practices 1in the watershed should accompany in-lake restoration
measures, MWhile tke leneficial effects c¢n water quality from
improved vatershed management cannot be quantitatively predicted,
the rate of tasin-£fillang from sedimentation should be reduced.
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AFEENDIX A

List of significant public-ownad lakes submitted to the Iowva
Department of Environmental guality by the Iowa Conservation
Commission on May 29, 1579 and approved by DEQ on May 31, 1979.



INTRODUCTION

Approximately 175 lakes and reservoirs were considered by the ICC staff for
inclusion into the list of lakes to be surveyed and classified. Many of these 175
lakes are contained in "Iowa Fishing Guide", a publication of the Iowa Conservation
Commission. Time and money precluded survey and classification of all lakes;
therefore, the list was reduced to include only significant lakes in public
ownership.

SIGNIFICANT LAKES--DEFINED AND EXPLAINED

Significant publicly-owned lakes were defined as those lakes which are principally
maintained for public use containing a minimum surface area of 10 acres and capable
of supporting fish stocks of at least 200 pounds per acre. Species diversity in
water bodies containing less tharn 10 acres is habitually low resulting in a fish
population density with minimal potential for maximum sustained yields via sport or
foodfish fisheries. Shallow lakes which are most characteristic of wetlands and
marsh-like habitat, that are subject to chronic and extensive fish winterkills were
excluded from the survey. Establishment of productive fish populations is hopeless
where massive mortality results from the lowering of life supporting oxygen
concentrations under ice cover each winter. Federal-owned onstream impoundment
constructed for floodwater control and reservoirs constructed for domestic or
industrial water supplies were excluded because of Clean Water Act regulations.
Multi-purpose lakes providing domestic water supply as only one of several major
management objectives were included in the study. Impoundments containing a
watershed to surface area ratio greater than 200:1 acres were omitted from the list
since they are mainly onstream impoundments formed by lowhead dams and emulate
riverine habitat rather than lake environment.

LIST OF LAKES
TO BE
SURVEYED AND CLASSIFIED

The following 107 lakes will be surveyed and classified according to the scope of
work outlined in Article III, Public-Owned Lakes Management Restoration Contract.
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Lake Location
Lake Orient Adair
Meadow Lake Adair
Morman Trail Adair
Lake Icaria Adams
Hannen Lake Benton
Rodgers Park Lake Benton
George Wyth Lake Black Hawk
Don Williams Lake Boone

Storm Lake
North Twin Lake
Swan Lake

Cold Springs
Lake Anita
Clear Lake

East Lake (Osceola)

Trumbull Lake
Nelson Lake
Lake Wapello
Nine Eagles
Slip Bluff
Silver Lake
Center Lake
East Okoboji
Little Spirit Lake
Upper Gar
Lower Gar
Mipnnewashta
Silver Lake
Spirit Lake
West Okoboji
Ingham Lake
Tuttle Lake
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Buena Vista
Calhoun
Carroll
Cass

Cass
Cerro Gordo
Clarke
Clay
Crawford
Davis
Decatur
Decatur
Delaware
Dickinson
Dickinson
Dickinson
Dickinson
Dickinson
Dickinson
Dickinson
Dickinson
Dickinson
Emmet

Emmet



Beeds Lake

Spring Lake
Springbrook Lake
Briggs Woods Lake
Little Wall Lake
Crystal Lake
Eldred Sherwood Lake
Lower Pine Lake
Upper Pine Lake
DeSoto Bend
Willow Lake

Lake Geode

Lake Hendricks
Battle Creek Lake
Moorehead Lake
Lake Iowa
Mariposa Lake
Rock Creek Lake
Kent Park Lake
Lake Macbride
Central Lake
Yenrougis

Lake Smith
Chatfield Lake
Pollmiller Park
Wilson Lake
Pleasant Creek Lake
Red Haw
Williamson Pond
Lake Pahoja

Lake Keomah
Green Castle Lake
Blue Lake

Oldham Lake
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Page 2

Franklin
Greene
Guthrie
Hamilton
Hamilton
Hancock
Hancock
Hardin
Hardin
Harrison
Harrison
Henry
Howard
Ida
Ida
Iowa
Jasper
Jasper
Johnson
Johnson
Jones
Keokuk
Kossuth
Lee
Lee
Lee
Linn
Lucas
Lucas
Lyon
Mahaska
Marshall
< Monona

Monona



Lake Miami

Viking Lake

Mill Creek

Dog Creek Lake
Pierce Creek Pond
Five Island Lake
Lost Island
Silver Lake

Big Creek Lake
Easter Lake
Arrowhead Lake
Carter Lake

Lake Manawa

Arbor Lake
Diamond Lake
Arrowhead Lake
Black Hawk Lake
Lake of the Hills
Manteno Lake
Prairie Rose Lake
Hickory Grove
Hockory Hills
Otter Creek Lake
Union Grove Lake
Lake of Three Fires
VWilson Lake
Windmill Lake
Green Valley Lake
Thayer Lake
Indian Lake
Lacey-Keosauquq
Ottumwa Reservoir
Lake Ahquabi

Lake Darling
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Page 3

Monroe
Montgomery
0'Brien
O'Brien
Page

Palo Alto
Palo Alto
Palo Alto
Polk

Polk
Pottawattamie
Pottawattamie
Pottawattamie
Poweshiek
Poweshiek
Sac

Sac

Scott
Shelby
Shelby
Story

Tama

Tama

Tama
Taylor
Taylor
Taylor
Union
Union

Van Buren
Van Buren
Wapello
Warren

Washington



Bob White

Badger Lake

Lake Meyers
Little Sioux Park
Brown's Lake
Silver Lake

Lake Cornelia
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Page 4

Wayne
Webster
Winneshiek
Woodbury
Woodbury
Worth
Wright



APFENDIX B

Survey forms filled out by ICC fisheries biologists and
county conservation board representatives.
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LAKE RECREATIONAL USE SURVEY

.ake County

Your name Address

DIRECTIONS. On the following section you are asked to make your best estimate of the
iverage daily recreational usages for the lake broken down by type of use, weekdays,
ieekends, and season. This information will be used to calculate the total annual use
of the lake. If you have actual counts of annual use for any of the categories, write
them in on the appropriate line and indicate that they are total counts. QOn the last
page list the sources (people, publications, reports, etc.) used to obtain this o

information.

|.  WEEKDAY recreational use. Estimate how many people engage in the following activities
at the lake on a typical WEEKDAY for each season.

SUMMER FALL WINTER SPRING
“ishing (JUN-AUG) (SEP-NOV)  ( DEC-MAR) (APR-MAY)

From boats

Shoreline or
ice fishing

wimming

loating (pleasure)

lunting

Yicnicking, camping,
other shoreline
activities prompted
by lake's presence

Snowmobiling

[ce skating & cross
country skiing
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2. WEEKEND recreational use. Estimate how many people engage in the following activities
at the lake on a typical WEEKEND day for each season.

SUMMER FALL WINTER SPRING
(JUN-AUG) (SEP-NOV) (DEC-MAR) APR-MAY)
Fishing

From boats

Shoreline or
ice fishing

Swimming

Boating (pleasure)

Hunting

Picnicking, camping
hiking, other
shoreline activities

" prompted by lake's
presence

Snowmobiling

“Ice skating &
cross country
skiing

3. SPECIAL EVENTS. List any special events, such as fishing derbies or other organized
activities that contribute to more than normal use.

Event Date and Length Total Number of Visitors
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LAKE QUALITY AND USAGE.

Are any of the lake's inherent recreational values impaired due to degraded water
quality?

If so, what are the problems (examples might be algal blooms, suspended sediments,
massive growths of higher aquatic plants)?

Is lake usage at, above, or below its potential (circle one)?

If use is below potential, what is the reason?

PUBLIC ACCESSIBILITY.
How many boat ramps are available?

List any state, county, or city parks on the lake.
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6. List sources (people, publications, reports, etc.) used to obtain
this information.

Please return your questionnaire to: Roger W. Bachmann
Department of Animal Ecology
Science Hall II
Iowa State University
Ames, IA 50011

Thanks for your help.
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LAKE SURVEY FORM

LAKE COUNTY

SECTION TOWNSHIP RANGE

A« OWNERSHIP

WHAY PERCENT OF THE LAKESHORE IS IN PUBLIC OWNERSHIP?

LIST THE NAMES OF ANY PUBLIC PARKS OR RECREATION AREAS

Be LAKE PROBLEMS

DESCRIBE ANY PROBLEMS THAY THE LAKE HAS SUCH AS HEAVY ALGAL GROWTHS.
(GREEN WATERes SCUMS), EXCESS GROWTHS OF HIGHER AQUATIC PLANTS,
DISSOLVED OXYGEN PROBLEMS OR VWINTER FISH KILLS., SHORELINE EROSION,

EXCESS SILTATIONs, OR OTHER PROBLEMS THAT INTEREFERE 9WITH THE USE OF
THE L AKE.

Ce WATERSHED PROBLEMS

DO YOU HAVE PROBLEMS WITH POINT SOURCE POLLUTION SUCH AS RUNOFF FROM
LARGE FEEOLOTS? DESCRIBE.
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DO YOU HAVE PROBLEMS WITH NON-POINT POLLUTION SUCH AS HEAVY SOIL
EROSION IN THE WATERSHED? DESCRIBE. '

ABOUT WHAT PERCENT OF THE WATERSHED IS IN APPROVED SOIL CONSERVATION
PRACTICES( IF KNOWN)?

DATA AVAILABLE ON LAKE

DO YOU NHAVE THE FOLLOWING KINDS OF INFORMATION IN YOUR FILES THAT WE
MIGHY COPY IF NECESSARY?

LAKE MAP WITH DEPTH CONTOURS?

MEASUREMENTS OF TEMPERATURE,
DISSOLVED OXYGENe TRANSPARANCY,
OR OTHER WATER QUALITY MEASUREMENTS?

COUNTS OR ESTIMATES OF RECREATIONAL
USE ON THE LAKE?

THANK YOU FOR YOUR COOPERATION

PLEASE RETURN TO: ROGER ¥We. BACHMANN
DEPARTMENT OF ANIMAL ECOLQGY
IOWA STATE UNIVERSITY
AMESs I0WA 50010
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APPENDIX C

Summary of pulklic meetings held by Iowa Conservation
Commission staff to determine 1local interest and resource
comnitments relative to the restoration of ten public-owned lakes
across Iowa.
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Public meetings were held to determine 1local interest and
resource comnnitments relative to the resotration of ten
public-owned lakes across Iowa. The lakes were the top ten on
the state's priority list for renovation and are listed in order
below:

1. Union Grove Lake--Tama County

2, Black Hawk Lake--Sac County

3. lake Manawa--Pottawattamie County
4, Lower Pine Lake--Hardim County

5. Swan Lake--Carroll County

6. Rock Creek lLake~-Jasper County

7. Little Wall Lake--Hamilton County
8. Arbor Lake--Poweshiek County

9., Storm lake--Buena Vista County
10. Lake Hendricks--Howard County

Notices of the meetings were mailed to all newspapers, radio
stations, and TV stations on May 8, 1980. The release briefly
described the Clean Lakes Program.

Meetings commenced vith a discussion of the background of
the Clean Lake Program and the need for the priority rankiag.
The introduction was followed by a short slide series which
described the criteria andranking system., The specific problems
affecting water quality and possible solutions were presented for
the lake i1in question., The meetings were then opened to comnment
and suggestions from nmeeting attendees. Attendance, comments,
and possible 1local funding were recorded. The following
paragraghs summarize information obtained at public meetings for
each of the 10 lakes.

Lake: OUnion Grove
County: Tama
Priority Ranking: 1
POBLIC MEETING
Location: Lake Park Youth Holding Center, North Shore, Union
Grove Lake
Date: May 19, 1980
Time: 7:30 p.n.
Number of Meeting Attendes: 128
LOCAL MONEY AVAILAEBLE FOR FEASIBILITY SIUDY
Amount: 3$10,000
Contributor: Lake Park Holding Corporaticn
Amount: $2,500
Contributor: Tama County Conservation Boarcd
Total: $12,500
Ccmments:
1. Petitions were presented with 3,500 signatures
supporting improvements for Union Grove Lake.
2. The majority cf attendees felt the lake needs deepening.
3. No negative comments vere made concerning suggested
lake and vatershed improvement alternatives.
4, Heavy growths of vegetation were cited as a nuisance.
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5. Grass carp vere suggested as a method of veed removal.
6. Several individuals wish to assist in application
procedure.
7. A great deal cf interest was exgressed for the northern
pike fishery.
8. Suggested improving boat ramps, lighting, and weed
control.
9. It was suggested a great deal of watershed work is
completed,

Summary: A great deal of enthusiasm was expressed at the
meeting. Money for local match of a feasikility
study doesn't seem to be a problem and all were
interested in speeding application along.

Lake: Black BRawk ILake
County: Sac
Friority Ranking: 2
PUBLIC MEETING
Location: 1lake View
Date: May 28, 1980
Time: 7:10 p.n.
Number of Meeting Attendees: 131 including Senator Scott,
Representative Wayne Bennett, another representative,
and Lake View mayor.
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY: Lake View
Commercial Club had $3,000 to $4,000. 31,600 more
raised at meeting. Local bank assured Association that
any check would be made good. No fiscal hold-ups here,
Letter received May 30, 1980, indicated Lake View
Commercial Club has funds in excess of $7,000 earmarked
specificially for lake aimprovement projects,
Ccmments:
1. Why did lake rank where it did? (Water quality
poorest, effective restoration.)
Z. Who will do the feasibility study? (Consultants and/or
University types.)
3. What is the time frame? (No dcllars until October 1.
Application can Le started now.)
4, What'!s difference between feasibility study done a few
years ago and this one?
5. Could information from past studies be used?
6. Can the previous study be used as soft match?
7. How long is a feasibility study good for?
8. Is a certain percent of watershed required to be under
control?
9. Does the first lake to apply receive the first funds?
10, How solid are these federal dollars?
11. Does ICC have monies available?
12. Would it be best to appear in person before Acting
Director?
13, Would a letter and check do?
14, Can county conservation bcard funds be used?
15. What about dredging of inlet area?
16, This was studied earlier and would this alternative
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be looked at in a new study?

17. Credit given to Miller for getting Black Hawk Lake

prioritized #2.

Summary:

Lake:
County:

Lots of enthusiasm at meeting. Primary concerns wvere
not local match money, but one of speeding the
application process up. Letter received from W. H.
Bohnenkamp, Vice Chairman of the Black Hawk Improvement
Committee, to Robert Fagerland (received May 30, 1980)
asked for application for Phase I monies as soon as
possible. The letter guarenteed the non-federal portion
of the cost-share for feasibility study from the local
area. Attached to the letter was the signature of 122
interested people who attended the meeting. No adverse
comments were received,

Manawva

Pottawattamie

Priority Ranking: 3
PUBLIC MEETING
Location: Fish and Game Clubhouse, Lake Manawa

Date:
Time:

May 27, 1980
7:00 p.m.

Number of Meeting Attendees: 0
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY

Amount: .

$0

Comments: None

Summary:

lake:
County:

Local citizens are content with work presently
planned for Lake Marawa and approved through Clean
Lakes funding procedures.

Lower Pine lake

Rardin

Eriority Ranking: 4
PUBLIC MEETING
Location: Eldora

Date:
Time:

May 22, 1980
7:15 p.n.

Number of Meeting Attendees: 13 including mayor of Eldora
LOCAL MONEY AVAILAELE TO FEASIBILITY STUDY: No money
available now. Felt it could be generated.

Ccmments:

1. Are we phasing out "pnew lake" projects and replacing
them with lake restoration projects?

2. Needed explanation of water guality ranking...though
water quality pretty good at lake.

3. Wanted to know time table.

4. Question regarding the status of dam(s) as it relates
to the Clean lakes Program. Could reconstructions
be a part of the grant?

5. Thought Pine Lake vatershed already under control. A
lot of money has been spent there.

6. Lots of interest in weed contrcl by grass carp.

7. Concerns expressed over develogment. The big draw to

62



area is the pretty scenery.
Summary: No adverse conmments were received.

Lake: Swan Lake
County: Carroll
Priority Ramking: 5
PUBLIC MEETING
Location: County Courthouse, Carroll
Date: May 23, 1980
Time: 7:00 p.m.
Number of Meeting Attendees: 27
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY
Amount: $7,400
Contributor: Carroll County Conservation Board
Total: $7,400
Conments:
1. Fishing in lake is poor.
2. The lake needs deepening.
3. Most of the watershed is in good so0il conservation
practices.
4. No negative comments were made concerning suggested lake
and watershed alternatives.
5. Concern was expressed in decreasing the size of the lake.
6., Wells should be considered as a possible source of wvater.
Summary: Local citizens support the program very much but feel
the program is moving too slowly.

Lake: Rock Creek

County: Jasper

Priority Ranking: 6

PUBLIC MEETING

Location: 1Izaak Walton League Clubhouse, Newton

Date: May 20, 1980

Time 7:00 p.n.,

Number of Meeting Attendees: 16

LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY

Amount $0

Conments

1. A study of Rock Creek Lake was made by Grinnell
College.

2, Siltation is the major problem of Rock Creek Lake.

3. Cooperation of landowners to improve soil coaservation
will increase if the government will pay 85 per cent of
the construction costs.

4, Construct demonstration project on state land.

5. How long will it take lake to silt in?

6. Si1ize of lake should be doubled.

7. No negative ccrments were made concerning suggested
lake improvement alternatives.

Summary: The majority of water quality problems are due to
Foor soil conservation practices, Past funding
assistance cf 75 per cent has accomplished very
little but several felt 85 per cent cost-share
will get the job done.
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Lake:
County:

Little Wall Lake

Hamilton

Priority Ramking: 7
PUBLIC MEETING
Location: Jewell

Date:
Time:

May 23, 1980
7:15 p.nm.

Number of Meeting Attendees: 13
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY: No money available

now,

Ccmments that past lobbying efforts have Leen

frustrating.
Cconments:

1.
2.
3.

4.
5.
6.

7.
8.

Summarys:s .

Lake:
County:

What is the time frame?

Big motors are detrimental to lake. Should ban then.
Big motor usage reduced since Saylorville., No
problem.

Real problem with shoreline erosion, especially north
shore.

Lake needs a tetter outlet to get rid of high water
so banks don't erode.

Needs jetties for fishing and to break wave action.
What is operational cost of aeration?

Water supply to lake felt adequate with new systen.
No adverse comments were received. Enthusiasm for
local money share of feasibility study lacking.

Ar bor

Poweshiek

Priority Ranking: 8
PUBLIC MEETING
Location: Grinnell Memorial Building, Grinnell

Date:
Time:

May 22, 1980
7:00 p.m.

Number of Meeting Attendees: 2
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY

Amount:

$0

Comments:

1.

2.
3.
4,

5.

The City of Grinnell is working with the Department

of Environmental Quality to separate saritary sewer

and storm sewer--a possible problem at Arbor Lake.

The constructin cost for the interceptor system and
storm sewer ponding pond vwas $1,092,000.

It is estimated it will cost apprcximately $675,000

to exclude storm sewer from sanitary sewer systenm.

The City of Grinnell spent $41,040 to remove silt fron
Arbor Lake. Silt removal was completed in 1977.

The Poweshiek Conty Conservation Eoard signed a 20-year
lease agreement with the City of Grinnell in June, 1974,
vhereby the Board would develop and maintain a park
facility around Arbor Lake. In 1978 the Board entered
into agreement with the HCRS to cost-share development of
park facilities (Project No. 19-00851). To date,
$58,105.97 has been spent on develorment (mainly picnic
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tables, shelter house, and sanitary facilities, boat

ramp, parking lot, and landscaping) under this project.

It is estimated that another $10-15,000 will be spent

in the near future on the project.,

6. No negative ccmments were made concerning suggested
lake and watershed improvement alternatives,
Summary: Local interest in Arbor lLake is great as reflected in

recent expenditures to improve the lake and associated
areas.

Lake: Storm Lake
Ccunty: Buena Vista
Priority Ranking: 9
PUBLIC MEETING
Location: Eply Auditorium, Buena Vista College, Storm Lake
Date: May 21, 1980
Time: 7:00 p.m.
Number of Meeting Attendees: 21
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY
Amount $0
Comments:
1. Siltation was suggested as a problen.
2. Storm sewer by lake patrol is a point source of
pollution from turkey plant.
3. Will elimination of storm sewer runoff affect lake level?
4, Remove jetty from inlet of Storm Lake.
5. Use Little Stcrm Lake as a silt trap.
6. The City of Storm Lake is working to remove septic
sewage overflow from Storm lake,
7. No negative comments were made concerning suggested lake
and watershed improvment alternatives,
Summary: City officials indicated a concerted effort was
being made to eliminate dumping of sanitary sewage into
Storm Lake.

Lake: Hendricks

County: Howard

Priority Ranking: 10

PUBLIC MEETING

Location: Riceville

Date: May 21, 1980

Time: 7:10 p.m.

Number of Meeting Attendees: 7,including State Representative
Jim Johnson

LOCAL MONEY AVAILABLE TO FEASIBILIIY STUDY: No money available

now

Comnments:

1. Retired county conservaticn board employee suggested
construction cf a low-head dam on bypass channel for
continual water source to lake to prevent fish wainterkill.

2. A pond just above th lake on private land was washed out
and should te reconstructed.

3. Thought maybe spending $2,000 to 34,000 on aeration
in interim might be advisable,
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4.

Summary:

Letter received June 3, 1980, from Riceville citizen
supporting the clean-up of the lake. This was in
response to local newspaper article covring the public
meeting.
Letter received June 4, 1908, from Riceville citizen
objecting to drainage and dredging of the lake. He is
a senior citizen who thinks such a project would spoil
fishing for many years. In his opinion the lake should
be left as it is.
No adverse comments were received at the meeting. It
appears that the Howard County Conservation Board
could possitly raise some local money for non-federal
share of feasibility study.
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APPENDIX D

Rankings of lakes on the basis of the selected water quality
parameters (suspended solids, chlorophyll a, total phosphorus,
Secchi disc depth, and winterkill frequency) used to derive the
water guality ranking.
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Table D-1.
Suspended solids Lake
mgy1l

59.9 LOWER GAR LAKE
56.6 TRUMBULL LAKE
84,2 BOB WHITE LAKE
39.2 BLACK HAWK LAKE
38.7 LAKE MANAWA
33.5 CENTER LAKE
27.6 STORM LAKE
27.4 NELSCN LAKE
27. 4 NORTH TWIN LAKE
26.8 HANNEN LAKE
26.5 DESOTO BEND LAKE
26.0 SILVEER LAKE
25.9 TUTILE LAKE
25.4 CLEAR LAKE
25,4 PIERCE CREEK PCND
25,2 PRAIBIE ROSE LAKE
24.4 SILVER LAKE
23.6 UPPER GAR. LAKE
23.2 ARBOWHEAD LAKE
23.0 LAKE DARLING
22.0 WINDMILL LAKE
21.9 HICKORY HILLS LAKE
21. 4 ARBOR LAKE
20.8 MEADOW LAKE
20.6 SILVER LAKE
20.3 LAKE CORNELIA
20.3 UNICN GROVE LAKE
20.0 LAKE MEYERS
20.0 SMITH LAKE
19.6 SHAN LAKE
19.5 SPRINGBROOK LAKE
19.3 ROCR CFEEK LAKE
18.8 LOST ISLAND LAKE
18.3 LARKE KEOMAH
18.3 RODGERS PARK LAKE
18.2 ELDRED SHERWOCD LAKE
18.0 OTTUMWA LAGOON
17.9 HILSCN LAKE
17.1 CENTRAL LAKE
17.4 EAST LAKE (OSCEQLA)
17.4 LAKE HENDRICKS
16.7 KENT PARK LAKE
15.9 LAKE OF THREE FIRES
15.9 LITTLE SPIEIT LAKE
15.9 LAKE MINNEWASHIA
15.8 MARIFOSA LAKE
15.5 INCIAN LAKE
15.2 LAKE ICWA
14.6 LAKE OF THE HILLS
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Ranking of lakes on the basis of suspended solids.

Dickinson
Clay

Wayne

Sac
Pottavattamie
Dickinson
Buena Vista
Crawford
Calhoun
Benton
Harrison
Palo Alto
Enmet
Cerro Gordo
Page
Shelby
Worth
Dickinson
Pottavattanmie
Washington
Taylor
Tama
Poweshiek
Adair
Dickinson
Wright
Tama
Rinneshiek
Kossuth
Carroll
Guthrie
Jasper
Palo Alto
Mahaska
Benton
Hancock
Wapello
Taylor
Jones
Clarke
Howard
Jochnson
Taylor
Dickinson
Dickinson
Jasper

Van Buren
Iova

Scott
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BEEDS IAKE

BIG SPIRIT LAKE
FADGER LAKE
LITILE WALL LAKE
LOWER FINE LAKE
CHATFIELD LAKE
LAKE MACBRIDE
EAST OKOBOJI

DOG CREEK LAKE
HICKORY GROVE
LAKE ANITA
MANTENG LAKE
CRARFORD CREEK LAKE
GREEN VALLEY LAKE
LAKE CBIENT
VIKING LAKE
CARTER LAKE

UPPER PINE LAKE
COLD SERINGS

RED HAH® LAKE
BROWNS LAKE

LAKE ICARIA
INGHAM LAKE

LAKE WAPELLO

LAKE MIAMI

EASTER LAKE
WILLIAMSON POND
POLLMILLER LAKE
LAKE GEODE

OTTER CREEK LAKE
LAKE AHQUABI
THAYER LAKE
MOOREHEAD LAKE
NINE EAGLES

LAKE PAHOJA

DON HWILLIAMS LAKE
GEORGE WYTH LAKE
CRYSTAL LAKE
GREEN CASTLE LAKE
DIAMOND LAKE
ARRCWHEAD LAKE
OLLHAM LAKE

BIG CREEK LAKE
PLEASANT CREEK LAKE
SILVER LAKE
YEN-RUO-GIS LAKE
BRIGGS WOODS LAKE
MORMAN TRAIL
LACEY-KEOSAUQUA LAKE
WILSCN LAKE

BLOE LAKE

SLIP BLUFF LAKE
PIVE ISLAND LAKE
WILLOW LAKE
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Franklin
Dickinson
Webster
Eamilton
Hardin
Lee
Johnson
Dickinson
O'Brien
Story
Cass
Shelby
Ida

Onion
Adair
Montgomery
Pottawattamie
Hardin
Cass
Lucas
Woodbury
Adams
Enmet
Davis
Monroe
Pclk
Lucas

Lee

Henry
Tama
Warren
Union

Ida
Decatur
Lyon
Boone
Black Hawk
Hancock
Marshall
Poweshiek
Sac
Monona
Polk

Linn
Delavare
Keokuk
Hamilton
Adair

Van Buren
Lee
Monona
Decatur
Palo Alto
Harrison



2.4 WEST CKOBOJI Dickinson
2,3 SPRING LAKE Greene
1.2 LITTLE SICUX PARK ¥oodbury

Table D-2, Rapnking of lakes on the basis of chlorophyll a
concentration.

Chlorophyll a Lake

mgscubic meter
148.6 BLACK HAWK LAKE Sac
3. 4 CLEAR LAKE Cerro Gordo
135.0 EODGERS PARK LAKE Benton
131.3 TRUMBULL LAKE Clay
128.0 MEACOW LAKE Adair
120.7 HICKORY HILLS LAKE Tama
119.1 DESOTO BEND LAKE Harrison
110. 3 WINDMILL LAKE Taylor
108.6 UNICN GBROVE LAKE Tama
103. 4 CENTRAL LAKE Jones
100, 3 SILVER LAKE Horth
91.5 SMITH LAKE Kossuth
90.3 CENTER LAKE Dickinson
90.0 LAKE ICHA Icvwa
89.7 LAKE DARLING Washington
89.5 UPPER GAR IAKE Dickinson
88.6 LORER PINE LAKE fardin
8€.7 HANNEN LAKE Benton
84.3 UPPER PINE LAKE Hardin
84, 2 MANTENO LAKE Shelby
79.1 BEEDS LAKE Pranklin
77.3 OTTUMKA LAGOON Wapello
77.1 SILVER LAKE Palo Alto
75.9 ROCK CREEK LAKE Jasper
75.7 EAST LAKE (OSCEOLA) Clarke
75.3 LAKE HENDRICKS Howard
72.6 LOWER GAR LAKE Dickinson
70.0 ELDRED SHERWOOD LAKE Hancock
67.7 GREEN VALLEY LAKE Union
66.7 COLD SPRINGS Cass
65.6 LAKE KECMAH Mahaska
64.5 MARIPOSA LAKE Jasper
62.8 ARFORHEAD ILAKE Pottawattamie
62.8 TUOTILE LAKE Ennet
62.1 INGHAM LAKE Emmet
61.8 ARBOR LAKE Poveshiek
61.8 CRAWFORD CREEK LAKE Ida
61.8 LAKE MEYERS Winneshiek
58.2 LOST ISLAND LAKE Palo Alto
55.9 HICKORY GROVE Story
55,6 VIKING LAKE Montgomery
55.1 RED BAW LAKE Lucas
52.8 SPRINGEROCK LAKE Guthrie
52.4 WILSON LAKE Taylor
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51.8
51.7
50.3
49.5
u8.7
47.4
47,2
46,2
45.5
u4.8
44.2
42.8
42.6
42,2
39.7
39.4
38.6
38.3
36.2
34.2
34,1
32.5
32.“
32.0
31.4
29.6
29.6
28.0
25.8
23.0
22.0
21.7
21.6
21. 4
20.5
19.9
19.5
18.6
17.6
16.2
16.0
15.5
15.3
14,6
14.5
12.9
12.7
10.6
10.1

w0 O WO WO
oONhwww

LAKE ICARIA

GREEN CASTLE LAKE
LITTLE WALL LAKE
LAKE WAPELLO

LAKE MANAWA

LAKE AKITA

SWAN LAKE

BIG SPIRIT LAKE
OTTER CREEK LAKE
LAKE ORIENT
PIERCE CREEK PCND
LITTLE SPIRIT LAKE
LAKE MIAMI

NORTH TWIN LAKE
KENT PARK LAKE
CARTER LAKE
PBAIRIE BOSE LAKE
LAKE CF THE HILLS
LAKE OF THREE FIRES
DOG CREEK LAKE
SILVER LAKE

LAKE MACBRIDE
LAKE CORNELIA
BRIGGS WOQODS LAKE
EADGER LAKE

LAKE MINNEWASHIA
STORM LAKE

EASTER LAKE

EAST CKOBOQOJI
INDIAN LAKE
CHATFIELD ILAKE
THAYER LAKE

LAKE GEODE
WILLIAMSON POND
ECLLMILLER LAKE
GEORGE WYTH LAKE
LAKE AHQUABI
PLEASANT CREEK LAKE
LAKE FAHCJA

DON WILLIAMS LAKE
NINE EAGLES
NELSCN LAKE
ARROWHEAD LAKE
MOOREHEAD LAKE
BIG CREEK IAKE
SILVER LAKE

BOB WHITE LAKE
LACEY-KZOSAUQUA LAKE
DIAMOND LAKE
MORMAN TRAIL
WILLOW LAKE

WEST CKOBOJI
CRYISTAL LAKE
SPRING LAKE
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Adanms
Marshall
Hamilton
Davis

Pottawattanmie

Cass
Carroll
Dickinson
Tama
Adair
Page
Dickinson
Monroe
Calhoun
Johnson

Pottawattanie

Shelby
Scott
Taylor
O'Brien
Dickinson
Jchnson
Wright
Hamilton
Webster
Dickinson
Buena Vista
Polk
Dickinson
Van Buren
Lee

Union
Heary
Lucas

Lee

Black Hawk
Warren
Linn

Lyon
Boone
Decatur
Cravford
Sac

Ida

Polk
Delaware
Wayne

Van Buren
Poweshiek
Adair
Harrison
Dickinson
Hancock
Greene



4.7 BLUE LAKE Monona
4,7 OLDHAM LAKE Monona
4.6 SLIP? BLUPF LAKE Decatur
4,3 WILSCN LAKE Lee

3.9 YEN-KUO-GIS LAKE Keokuk
3.1 LITTLE SIOUX PARK Woodbury
2.7 FIVE ISLAND LAKE Palo Alto
2.4 BROWNS LAKE Woodbury

Table D-3. Ranking of lakes on the basis of total phosphorus
concentration,

Total phosphorus lake

mg/cubic meter
3.7 LAKE PAHOJA Lyon
u40,9 OTTUMWA LAGOON Wapello
259.5 ARBOR LAKE Poweshiek
236.3 BLACK HAWK LAKE Sac
222.0 SILVER LAKE Palo Alto
204.6 SHAN LAKE Carroll
200.5 SILVER LAKE Delaware
196.0 TUTTLE LAKE Enmet
193.0 GREEN VALLEY LAKE Union
173.1 EAST LAKE (OSCEOLA) Clarke
171.9 CRYSTAL LAKE Hancock
171.9 LITTLE WALL LAKE Hamilton
169.1 MABIPOSA LAKE Jasper
168.5 LOWER GAR LAKE Dickinson
166.7 BOB WHITE LAKE Wayne
160. 4 CENTBRAL LAKE Jones
151.0 BODGERS PARK LAKE Benton
147, 3 FIVE ISLAND LAKE Palo Alto
145.5 HANNEN LAKE Benton
140. 4 DESOTO BEND LAKE Harrison
139.1 EAST CKOBOJI Dickinson
138.6 BADGER LAKE Webster
138.6 SILVER LAKE Worth
136.6 UPPER GAR LAKE Dickinson
132.5 LAKE MINNEWASHTA Dickinson
130.1 TEUMEULL LAKE Clay
127.7 MEADCW® LAKE Adair
127.7 WINCMILL LAKE Taylor
126.0 INGHAM LAKE Enmet
125.9 AREOWHEAD LAKE Pottawattanmie
124, 2 PIERCE CREEK ECND Page
119.8 CENTER LAKE Dickinson
119.2 ROCK CREEK LAKE Jasper
118.6 UNICN GROVE LAKE Tama
117. 6 LAKE MANAWA Pottawattanmie
115.2 LITTLE SPIRIT LAKE Dickinson
111.6 MANTENO LAKE Shelby
110.5 CLEAE LAKE Cerro Gordo
110. 2 SMITH LAKE Kossuth
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107.8
106. 5
97.1
96.0
95.0
93.5
91.8
90. 4
86.3
86,1
82,2
80.3
78.6
77.9
76,3
76.2
74,1
73.8
69.1
68.3
67.4
67.2
66.3
64.6
62.1
61.7
61.6
61.4
61.3
59.8
58.7
58.3
57.1
55.8
55.5
54.8
54.5
54.5
52.2
52.2
50.8
49.9
48.6
43.1
42.4
39.6
38.3
37.6
37.2
37.2
36.7
33.4
30.9
30.7

HICKORY HILLS LAKE
ELDRED SHERWOOD LAKE
SILVER LAKE

LAKE DARLING
PRAIRIE BOSE LAKE
LAKE MEYERS

LAKE ORIENT
NELSCN LAKE
CARTER LAKE

LAKE KECHAH

LCWER FINE LAKE
NORTH TWIN LAKE
BEEDS LAKE

DOG CREEK LAKE
UPPER PINE LAKE
CRAWFORD CREEK LAKE
KENT FAERK LAKE
STORM IAKE

LAKE OF THREE FIRES
LAKE HENDRICKS
BIG SPIRIT LAKE
SPRINGEROOK LAKE
LAKE ICWA

COLD SPRINGS
INDIAN LAKE
THAYER LAKE

LOST ISLAND LAKE
LAKE CORNELIA
HICKCRY GROVE
WILSON LAKE

LAKE MACBKIDE
PLEASANT CREEK LAKE
LAKE MIAMI

LAKE ANITA
WILLTAMSON POND
LAKE ICARIA
EASTER LAKE
VIKING LAKE

LAKE AHCUABI

LAKE OF THE HILLS
CHATFIELD LAKE
LAKE WAPELLO
OTTEE CREEK LAKE
BROWNS LAKE
DIAMCND LAKE
BRIGGS WOODS LAKRE
BLUE LAKE

RED HAW LAKE

LAKE GEODE

GREEN CASTLE LAKE
ECLLMAILLIER LAKE
OLLHAM LAKE
GEORGE WYTH LAKE
DON WILLIAYS LAKE

13

Tama
Hancock
Dickinson
Washington
Shelby
Winneshiek
Adair
Crawford

Pottavattamie

Mahaska
Hardin
Calhoun
Franklin
O'Brien
Hardin
Ida
Johnson
Buena Vista
Taylor
Howard
Dickinson
Guthrie
Iowa

Cass

Van Buren
Onion
Palo Alto
Wright
Story
Taylor
Johnson
Linn .
Monroe
Cass
Lucas
Adams
Polk
Montgomery
warren
Scott

Lee

Davis
Tama
Woodbury
Poweshiek
Hamilton
Monona
Lucas
Henry
Marshall
Lee
Monona
Black Hawk
Bcone



Table

Secchi depth

meters

30.5
29.6
28.8
28.5
25,7
25.1
22.8
22.3
20.4
15.8
15.0
13.6
12.2

D-4,
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MOOREREAD LAKE
LACEY-KEOSAUQUA LAKE
BIG CREEK LAKE
WEST OROBOJI

NINE EAGLES
MOBMAN TRAIL
ARECRHEAD LAKE
WILLOW LAKE
SPRING LAKE

SLIP BLUFF LAKE
LITTLE SIOUX PABK
YEN-RUO-GIS LAKE
WILSCN LAKE

Lake

BLACK HAWK LAKE
BOB ®HITE LAKE
DESOTO BEND LAKE
LOWER GAR LAKE
LAKE MANAWA
TRUMBULL LAKE
CENTEE LAKE
CENTRAL LAKE

LAKE LARLING
HANNEN LAKE
HICKORY HILLS ILAKE
PIERCE CREEK POND
TUITLE LAKE
WINDMILL LAKE
AREOR LAKE
ARROWHEAD LAKE
LAKE ICWaA

LAKE OF THREE FIRES
LOST ISLAND LAKE
NOBRTH TWAIN LAKE
OTTUMWA LAGOOCN
ROCK CREEK LAKE
BODGERS PARK LAKE
SILVER LAKE
SILVER LAKE

SMITH LAKE

STCEM LAKE

SWAN LAKE

UNICN GBOCVE LAKE
UPPER GAR LAKE
WILSCN LAKE
BADGER LAKE
CARTER LAKE

LAKE CORNELIA
BEAST LAKE (OSCEOLA)
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Ida

Van Buren
Polk
Dickinson
Decatur
Adair

Sac
Harrison
Greene
Decatur
Noodbury
Keokuk
Lee

Ranking of lakes based on Secchi disc depth,

Sac

Wayne
Harrison
Dickinson
Pottavattamie
Clay
Dickinson
Jones
Fashingtona
Benton

Tama

Page

Enmet
Taylor
Poweshiek
Pottawattamie
Iova

Taylor

Palo Alto
Calhoun
Wapello
Jasper
Benton

Palo Alto
Worth
Kossuth
Buena Vista
Carroll
Tama
Dickinson
Taylor
WNebster
Pottavattamie
Wright
Clarke
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LAKE HENDRICKS
LAKE KEGMAH

LOWER PINE LAKE
PRAIRIE ROSE LAKE
UPPER PINE LAKE
LAKE ANITA
CHATFIELD LAKE
CLEAR LAKE

DOG CREEK LAKE
EAST OROBOJI

ELDRED SHERWQOOD LAKE

HICKCRY GROVE
INDIAN LAKE

KENT PARK LAKE
LARKE OF THE HILLS
LITTIE SPIRIT LAKE
LAKE MACBRIDE
MARIEFOSA LAKE

LAKE MEYERS

LAKE MINNEWASHTA
SPRINGBROOK LAKE

CRAWFOED CREEK LAKE

LAKE ICARIA
MEADOW LAKE

LAKE MIAMI

LAKE ORIENT
VIKING LAKE
WILLIAMSON POND
LAKE AHQUABI
BROWNS LAKE

COLD SPRINGS
GREEN VALLEY LAKE
NELSCN LAKE
ECLLNILLEE LAKE
RED HAW LAKE
THAYER LAKE
BEEDS LAKE

BIG SPIRIT LAKE
EASTER LAKE

LAKE GEODE
LITTLE WALL LAKE
MANTENQ LAKE
LAKE WAPELLO
INGHAM LAKE
OTTER CREEK LAKE
SILYER LAKE
CRYSIAL LAKE
SPRING LAKE

LAKE PAHOJA
GBEEN CASTLE LAKE
GEORGE WYTH LAKE
DON WILLIAMS LAKE
MOOREHEAD LAKE
DIAMCNLC LAKRE
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Howard
Mahaska
Hardin
Shelby
Hardin
Cass
Lee
Cerro Gordo
O'Brien
Dickinson
Hancock
Story

Van Buren
Johnson
Scott
Dickinson
Johnson
Jasger
Winneshiek
Dickinson
Guthrie
Ida

Adans
Adair
Monroe
Adair
Montgomery
Lucas
Warren
Woodbury
Cass
Union
Cravford
Lee

Lucas
Onion
FPranklin
Dickinson
Polk
Henry
Hamilton
Shelby
Davis
Enmet
Tamna
Dickinson
Hancock
Greene
Lyon
Marshall
Black Hawk
Boone

Ida
Poweshiek



1.9 WILSGN LAKE Lee

2.0 BLUE LAKE Monona
2.0 OLDHAM LAKE Monona
2.1 BIG CREEK LAKE Polk

2.1 MOBRNAN TRAIL Adair

2.1 NINE EAGLES Decatur
2.2 LACEY-KEOSAUQUA LAKE Van Buren
2.2 SILVEE LAKE Delaware
2.4 ARBOWHEAD LAKE sSac

2.4 FIVE ISLAND LAKE Palo Alto
2.4 SLIP BIOFF LAKE Decatur
2.9 PLEASANT CREEK LAKE Linn

2.5 YEN-RUO-GIS LAKE Keokuk
2.6 LITTLE SIOUX PARK Woodbury
2.8 BRIGGS WOODS LAKE Hamilton
2.8 WILLOW LAKE Harrison
2.9 WEST OKOBOJI Dickinson

Table D-5. Ranking of lakes based on frequency of winter
fishkills, A fishkill is expected one year out of X years.
If no winterkills have been recorded, 'NEVER' is indicated.

Frequency
X years
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Lake

LAKE HENDRICKS
SILVER LAKE

SWAN LAKE

BLACK HAWK LAKE
BROWNS LAKE
CRYSTAL LAKE
SPEING LAKE

LAKE MINNEWASHTA
UPPER GAR LAKE
ARBOR IAKE
LITTLE WALL LAKE
LOWER GAR LAKE
LAKE PAHOJA

BLUE LAKE

CARTER LAKE
CHATFIELD LAKE
LOWER EINE LAKE
NORTH TAIN LAKE
OTTUMWA LAGOCN
SILVER LAKE

DOG CEEEK LAKE
FIVE ISLAND LAKE
INGHAM LAKE
LITTLE SPIRIT LAKE
SILVER LAKE
TUTILE LAKE
DESOTC BEND LAKE
INDIAN LAKE
UNICN GROVE LAKE
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Howard
Worth
Carroll
Sac
Woodbury
Hancock
Greene
Dickinson
Dickinson
Poweshiek
Hamilton
Dickinson
Lyon
Monona
Pottavattanmie
Lee
Hardin
Calhoun
Wapello
Delawvare
O'Brien
Palo Alto
Emmnet
Dickinson
Dickinson
Emnmet
Harrison
Van Buren
Tama



7-10
7-10
7-10
7-10
10

10
10-12
15

15

15

15
15-20
100
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER

UPPER PINE LAKE
CENTER LAKE

EAST OKOBOJI
SILVER LAKE
TRUMBULL LAKE
LITTLE SIOUX PARK
STORM LAKE

MILL CBEEK

BADGER LAKE

COLD SFRINGS
MANTENO LAKE
MARIEQSA LAKE

LOST ISLAND LAKE
CLEAR LAKE

LAKE ANITA
ARBOWHEAD LAKE
ARROWHEAD LAKE
LARE AHQUABI

BEEDS IAKE

BIG CREEK LAKE

BIG SPIRIT LAKE
BOB WHITE LAKE
BRIGGS WOODS LAKE
CENTRAL LAKE

LAKE CORNELIA
CRAWFORD CREEK LAKE
LAKE DARLING
DIAMGND LAKE

DON WILLIAMS LAKE
EAST LAKE (OSCEOLA)
EASTER LAKE

ELDRED SHERWOOD LAKE
LAKE GEODE

GEOBGE WYTH LAKE
GREEN CASTLE LAKE
GREEN VALLEY LAKE
HANNEN LAKE
HICKORY GROVE
HICKORY HILLS LAKE
LAKE ICARIA

LAKE IOWA

KENT PARK LAKE
LAKE KEOMAH
LACEY-KEOSAUGQUA LAKE
LAKBR OF THE HILLS
LAKB OF THREE FIRES
LAKE MACBRIDE

LAKE BMANAWA

MEADOW LAKE

LAKE MEYERS

LAKE MIAMI
MOOREHEAD LAKE
MORMAN TRAIL
NELSCN LAKE
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Hardin
Dickianson
Dickinson
Palo Alto
Clay
Woodbury
Buena Vista
0'Brien
Webster
Cass
Shelby
Jasper
Palo Alto
Cerro Gordo
Cass
Pottavattanmie
sac

¥arren
Franklin
Polk
Dickinson
Wayne
Bamilton
Jones
Wright

Ida
Washington
Poveshiek
Bcone
Clarke
Polk
Hancock
Henry
Black Hawk
Marshall
Union
Benton
Story

Tama

Adans

Icwa
Johanson
Mahaska
Van Buren
Scott
Taylor
Jchnson
Pottawvattamie
Adair
Winneshiek
Monroe

Ida

Adair
Crawford



NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER
NEVER

NINE EAGLES
CLDHAMN LAKE

LAKE ORIENT

OTTEBR CREEK LAKE
PIERCE CREEK POND
PLEASANT CREEK LAKE
POLLMILLER LAKE
PRAIBIE ROSE LAKE
RED HAW LAKE

BOCK CREEK LAKE
RODGERS PARK LAKE
SLIP BLUFF LAKE
SMITH LAKE
SPRINGEROOK LAKE
THAYER LAKE
VIKING LAKE

LAKE WAPELLO

WEST CKOBOJI
WILLIAMSON POND
WILLOW LARE
WILSON LAKE
WILSCN LAKE
WINDMILL LAKE
YEN-RUO-GIS LAKE
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Decatur
Monona
Adair
Tanma
Page
Linn
Lee
Shelby
Lucas
Jasper
Benton
Decatur
Kossuth
Guthrie
Union

Mcntgomery

Davis
Dickinson
Lucas
Harrison
Lee
Taylor
Taylor
Keokuk



APEENDIX E
Data for individual 1lakes including survey and physical

description, map, pollution conditions, assesement of lake uses,
and restoration measures.
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LAKE AHQUABI

LAKE ANITA

ARBOR LAKE
ARROWHEAD LAKE
ARROWHEAD LAKE
EADGER LAKE

BEEDS LAKE

BIG CREEK LAKE

BIG SPIRIT LAKRE
BLACK HAWK LAKE
BIUE IAKE

EOB WHITE LAKE
BRIGGS WOODS LAKE
BFCWNS LAKE

CARTER LAKE

CENTER LAKE
CENTRAL LAKE
CHATEFIELD LAKE
CLEAR LAKE

CCLD SPRINGS

LAKE COENELIA
CEAWFORD CREEK LAKE
CRYS1AL LAKE

LAKE LCARLING
DESOTO EEND LAKE
CIAMCND LAKE

DCG CEEEX LAKE

DCN WILLIAMS LAKE
EAST LAKE (OSCECLA)
EAST CKOBGCJI
EASTESF LAKE

ELDBREL SHERWOOD LAKE
FIVE ISLAND LAKE
LAKE GEODE

CEORGE WYTH LAKE
GREEN CASTLE LAXE
GREEN VALLEY LAKE
HANNEN LEKE

LAKE EENDKICKS
HICKCEY GROVE
HICKORY HIILS LAKE
LAKE ICARIA

INLIAY LAKE

INGHAMN LAKE

LAKE IOWA

KENT PARK LAKE
LAKE KECMAH
LACZY-KZ05aUQUA LAKE
LAKE OF THE HILILS
LAKE OF ThREEZ FIRES
LITTLE SIOUX PARXK
LITTLE SPFIRIT LAKE

INDEX

County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
county
County
County
County
county
Cournty
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County
County

Warren
Cass
Ecweshiek cesene
PottawattamiCesecosns
Sac
Webster
Franklin
Polk
Dickinson
Sac
Monona
Wayne
Hamilton
Woocdbury
PottawattamiCeecs o
Cickinson
Jomnes

Lee

Cerro Gordo
Cass

Wright

Ida

Hanccck
Washington
darrison
Poweshiek
G'Brien
3cone
Clarke
Dickainson
Polk
Hancock
Palo Alto
Henry

Black Hawk
Marshall
Onion
Benton
Howard
Story

Tama

Adaas

Van Buren
Enaet

Iowa
Johoscn
Mahaska

Van Euran
Scott
Taylcr
Wocdbury
Dickinson
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LITTLE WALL LAKE
LOST ISLAND LAKE
LCWEE GAR LAKE
LOWER PINE LAKE
LAKE MACBRIDE
LAKE MANAWA
MANTENO LAKE
MAKIECSA LAKE
MEADOW LAKE

LAKE MEYERS

LAKE MIAHNI

MILL CREEK

LAKE MINNEWASHTA
MCOREREAD LAKE
MCEMAN TRAIL
NELSCN LAKE

NINE EAGLES
NORTH Tw»IN LAKE
OLDHaM LAKE

LAKE CRIENT
CITER CREEK LAKE
CTTUMWA LAGGCN
LAKE FAHOJA

PIERCE CREEK FOAND
PLEASANT CREEK LAKE

FCLLMILLEE LAKE

PRAIRIE ROSE LAKE

RED HAW LAKE
ROCK CREEK LAKE

BCCGERS PARK LAKE

SILYER LAKE
SILVER LAKE
SILVER LAKE
SILVER LAKE
SLIP BLUFF LAKE
SMITH LAKE
SPRING LAKE
SFRINGBRCOK LAKE
STORM LAKE

SWAN LAKE
THAYEE LAKE
TRUMNEOLL LAK:
TUTTLE LAKE
UNICN GROVE LAKE
UPPER GAR LAKE
OBPER FINE IAKE
VIKING LAKE
LAKE WAPELLO
WES1 CKOEQJI
WILLIAMSON POND
WILLCW LAKE
WILSCN LAKE
WILSCN LAKE
WINDMILL LAKE
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Lucas
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LAKE AHQUABI

LCCATICN

County: Warren Latitude 41 Deg 17 Min N
longitude 93 Deg 35 Min W

Township 75 N Range 24 Sectico 23

WATERSHED CHARACTERISTICS
Hatershed area (excluding lake surface)
1344, hectares ( 3321, acres)

So1l Associations within watershed

Assoc # area ha % of total
34 2%, 1.8
36 402. 29.9
37 917. 68.2

Estimated land uses (%)
Cropland Pasture Forestry Towns Cther
54.8 33.8 7.7 0.0 3.7
Description of topcgraphy and soils in soil associations
represented in the watershad

34 Gently sloping to moderately steep (2-18%) prairie-
derived soils developed frcm pre-Wiscensin till,
pre-Wiscoansin till-derived paleosols, or loess.
Shelby, Adair, and Sharpsburg soils.

36 Nearly level to strongly slopaing (0-14%) prairie-
derived soils developed from loess, pre-Wisconsin
ti1ll, cr pre-Wisccnsin till-derived paleosols,
Grundy, Haig, Shelby, and Adair soils,

37 Gently slopiang to moderately steep (2-18%) prairie and
forest-derived soils develojged frcm pre-Wisconsin
till-derived paleosols, pre-hWisconsin till, or loess.
Adair, Shelby, lindley, and Grundy soils.

Per cent of shoreline in gublic cwnership 100 %

FHYSICAL CHARACTEGSISTICS OF LAKE

Measurements frcm 1573 map

Area 46. ha ( 114. A)

Length of shoreline 7853, m ( 25765. ft)
Maximum depth 6.7 m ( 22.0 ft)

Mean depth 3.0 a ( 10. f£ft)

Vclume 1366144, cubic meters ( 1107. acre-feet)
Shoreline develcgment 3.27 Vclume dsvelopment 1.33
Watershed/lake area ratio 2G6.2

Crigin of tasinr: Impoundment

Fstimated annual rrecapitation 64. cm

Estimat2d annual cunofl 15, cnm

Estimated lake evdaporation 94, cm

Thermal stratification? Yes
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Major inflows (named and/or permanent streams)
Unnamed
Cutlet: Urnamed
2C8 Agency:
Towa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 3 times. Averages are for samples in
the upper mixed zone of the lake,

PARAMETER SAMPLE MEAN STANDARD
SIZE ERROR

Secchi disc depth 6 0.9 0.07
meters

Chlorophyll a 9 19.5 1.74
ag/cukic meter

Tctal phosphorus 8 52,2 4,51
mg/cubic meter

Kjeldahl nitrogen 2 0.6 0.07
mng/1

Ammonia nitrogen P 0.1 0.01
ny/1l

Nitrate + nitrite nitroyen 2 C.1 0.01
mg/1l

Seston dry weight 8 8.0 0.51
mg/1

Turbadity 8 5.7 0.u8
JTU

Tctal hardness 9 123.8 1.58
mg/1l as CacCo3

Calciux hardness 8 90.5 2.23
mgs1l as CacCo3

Tctal alkalinity 9 114,2 1.84
mgs/1l as CacCO3

Cissolved oxygen 8 7.3 O.44
ngrs1

Spec1fic ccnductarnce 9 237.8 6.07
micrcmkcsscm at 25 C

Sulfarce 3 15.7 1.01
mg/1l

Chloraide 3 6.0 0.01
By/1

Sodiua 2 5.0 0.00
mgrs1l

Pctassium 2 4.0 0.v0
ng/1l
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Vertical profile for selected measurements on the sampling date
( 8/21/79) with the most proncunced stratification (if any).

DEPTH TEMF OXYGEN TOTAL P pH CHL a
n c mg/1l ngs/cu m mgs/cu @
0 26.1 8.4 53.5 8.5 29.2
1 2€.1
2 26.1 7.3 56.6 8.6 26,6
3 24.3
4 23.7 245 0S.2 7.7 16. 38
S 22.9

This lake was inciuded 1in the National Eutrophication Survey
and vas classifisd as ecutrophic, The limiting nutrient was
determined to be phosphorus.

NON-FOINT POLIUTICN SOURCES

Shorelipne erosion:
A few sections of shoreline with severe erosion

Estimated erosion rate in region = 11.98-13.19 Tons/Acre/Yr
Potential siltation index =

(vatershed area/lake area) x scil loss rate = 368,
Potential nutrient 1aput index =

area watershed 1in rcw crcpsy/iake arca = 1640
70.% of watershed is 1n approved soil conservation gractices.
Best managemsnt practices recommended by local SCS office:
terraces, conservation tillage.

PCINT SGURCE ECLLUTICN
No point sources identified
LAKE CSE ASSESSHEINT

Surface water classification (s)
Class A-rrimary body contact recreation.
Class B(W)-w1ildlife, warmwater aguatic life, secorndary body
contact.
Class C-raw water source for a potatle water suprly.
This lake 1s used as a raw water source fcr
about 2700 persoas at Lake Ahguari State Park.

Fublic garks:
Ahguabi State Fark



Estimates of total annual lake use made bty Iowa Conservation
Ccomission distraict fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TCTAL USE/ACRE USE/HECTARE
Fishing
Frecm boats 6770. 59.4 u7.2
Shore or ice fishing 14195, 124.5 308.6
Svwimming 2U4€5, 214.8 532.3
Pleasure boating 6044, 58.3 44,4
Hunting 0. 0.0 0.0

Picnicking,camping,cther
activities promgted

by the lake's presence 722°%0. 633.8 1570.7
Sncwmcbiling 7375. 6u.7 160. 3
Ice skating and cross-

ccuntry skiing 1041, 9.1 22,6
TCTAL 1327¢€0, 1164.6 2886, 1

Special events at Lake Ahguali contributing to more than
normal use include a fishing derby (50 pecple).

IMPAIEMENIS

Aguatic vascular plant growth in Lake Ahguaki may impair
bcating and shoreline fishing., Icwa Conservation Commission
rerscnnel consider lake usage to ke below its potent:ral pe-
cause of poor fishing; possibly due tc an overabundance of
gizzard shad.

Estimated aquatac plant coverage 28 %
Estimated winterkill freguencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE RESTORATION RECCMMENDATICNS

Because large quantities of rooted aguatic vegetation
interfere with recreational activities in this lake, a program
of vegetation control is raccmmended. Wwhile this wmoi1ght be
acconhflished through mechanical harvest or tae use of
chemicals, studies in othar 1Icwa lakes have shown <that
ccntrclled stccking of the i1mported White Amur at the proger
densities can grovide biological control. The
cost-effectiveness and suitakilaty of #White Amur stocking
should te investigated for this lake.

The water guality c¢f this 1lake, 1like all lax=zs, 1is
strengly influenced by the materials that are wash=2d into it
through its tributary streams. Silt frcm soll erosion in the
watershed 4is dstrimental tc¢ the lake 2n several ways. It
coentributes to the £illing of the btasin making ths lake more
shallow in the aear term and hasteuiag the dasiat's long tzara
extiaction. Elant nutrients such as [paosphorus and amaonia
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nitrogen and several G[pesticides are <carried into the lake
attached to scil particles., Following storm events, sediments
introcduced into the 1lake reduce 1light tramsparency, may
interfere with sight-feeding fish and the developmeat of f£fish
eggs, and may smother gill-breathing invertebrates. For this
reascn a strcry soil conservation program is racommended for
this watershed utilizing the Dbest management practices
reccnmended by the local soil conservation service orfice (sesg
section on non-point pollution £cr this lake). In addition,
it 1s recommended that steps te taken to reduce the amounts oi
livestock wastes reaching tributary streams. Research on the
Iowa great lakes has indicated small livestock concentrcations
in areas with darect drainage to streams or tile lines can
make significant contributions to the nutrient ©Ludgets of
downstream laxes. The use oif practices such as diversion
terraces above feedlots, lagoons to catch rfeedlot runcrif, and
spray irrigation ot surplus water frcm such lagoons can
significantly reduce tke nutrient contributions £from this

sourcsa, The above lana nse recommendatiocns are made on the
basis they will help i1mprove the water quality in the iake and
slow down the £illing of the lake with sediments, They will

help protect the lake from future degradation; howaver, it 1is
not fpossitle to state the degree such a program might increase
the water quality in the lake. There are insufficient data on
the present inputs of sediments, nutrients, and other
non-point rpollutants to the lake. Furthermore we do not have
adequate informaticn to gauge the effectiveness of such a
ccnservation grograam.
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LAKE ANITA

LCCATIGN

Ccunty: Cass Latitude 41 Deqg 26 Min N
Longitude 94 Deg 47 Min W

Township 77 N Range 34 W Section 32

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)

978. hectares ( 2417, acres)
Solil Associations within watershed
Assoc # area ha % of total
30 350. 35.8
KN | 628. €4, 2

Estimated land uses (%)
Cropland Pasture Forestry Towns Other
69.1 23,2 4.8 0.0 2.9
Lescription of torography and soils in soil associatioans
represented in the watershed

30 Gently to strongly sloping (2-143%) zrairie-derived
soils developed from loess, pre-Wisconsin till, or
pre-Wisconsin till-derived raleoscls. Sharpsburg,
Shelby, and Adair soils.

31 Gently to strongly sloping (2-14%) grairie-deraved
soils developed frcm pre-Wisconsin till or
pre-Wisconsin till-derived paleoscls. Skelby,
Sharpsbtrg, and Adair soils.

Per cent of shora2line 1n public cwnership 100 %

FPHYSICAL CHAKACTERISTICS CF LIAKE

Measurements from 1971 mar

Area 74. ha ( 18z. a)

length of shoreline 12338, o ( 40u81. £ft)

Maximum depth 8.5 m ( 28.0 ft)

Mean depth 3.7 @ ( 1z. £t)

Vclume 274€513, cutic meters ( 2227. acre-feet)

Shoreline develogpment 4,05 Volume development 1.31

Watershed/lake area ratio 13.2

Crigin of rasin: Impoundment

Estimated anrual precipitation 81. cuo

Fstimated annual runofsi 13. cm

Estimated lake =svaporaticn 97. cm

Thermal stratification? Yes

Major inflows (namsd and/or cermanent streauas)
Ncne

Cutlet: Urnamed
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2C8 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSHENT

Data from lake survey 1a the suamer orf 1979. Each lake
was sampled at least 2 times. Averages are for samples in
the ugper mixed zone of the 1lake.

PARAMETER SAMEBLE MEAN STANDARD
SIZE ERRGR

Sscchi disc depth 6 0.7 0.10
neters

Chlorophyll a 8 47.4 5.65
mg/cukic meter

Tctal phesphorus 8 55.8 4.39
mgs/cukic meter

Kjeldahl nitrogen 2 0.19 0.0u
mgrs1

Ammonia nitrogen 2 0.22 0.01
ng/1l

Nitrate + nitrite nitrogen 2 0.09 0.01
ags1l

Seston dry weight 8 13.1 0.55
ng/1

Turbidity 9 12.2 1.50
JTU

Total hardness 9 98.2 3.04
mgs1l as CacCcC3

Calcium hardness 9 55.8 3.08
mgs1l as CaCo:

Tctal alkalinity 10 97.4 3.33
mg/l as CaCoO:

Dissolved oxygen 8 8.7 0.18
g/l

Specifiic conductance 8 227.5 9.96
micrcmhos/cm at 25 C

Sulfate 1 1.0 0.00
mgrs1l

Chlcride u 8.0 0.00
ngs1l

Sodxua 2 5.5 0.50
ngrs1

Potassiunm 2 5.0 .00
ng/s1
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Vertical profile fcr selected measurements cn the sampling date
({ 8/ 9/79) with the most proncunced stratificatior (if any).

DEPTH TEMPE CXYGEN TOTAL P pl: | CHL a
m C mg/1 ngs/cu m my/cu m
0 28.2 8.3 6z.3 5.0 52.C
1 28.2
2 28,2 8.1 67.2 9.0 59.9
3 28,2
4 28,1 8.0 6S. 4 9.0 68.4
s 23.0
6 21.2 2.8 74.9 7.8 43.7

This lake was not included in the National Eutrophication
Survey. 1The trophic state based on 1979 survey is eutrophic.

NCN-PCINT POLIUTICN SOURCES

Shoreline erosion:

Negligikle
Estimated erosion rate in reqion = 14.31-27.77 TonssAcre/Yr
Fotential siltation index =
(vatershed areaslake area) x soil loss rate = 289.
Fotential nutrient input index =
area watershed in row crocpsy/lake area = 9.1

60.% of watershed is in approved soil coaservaticn praccices.,
Best management practices reccmmended by local SCS oifice:
terraces, contouring, strip-cropping, conservation tillage,
gulley control structures,/ erosicn control structures,
pastureland and pastureland improvement, ronds/sediment and
water control Ltasins.

ECINI SOURCE FCLLUTIICHN
No pcint sources identified
L1AKE USE ASSESSHMENT
Surface water classification{(s)
Class A-primnary rody contact recreation.
Class B(W)-wi1ldlife, wvarmwater aquatic life, secondary body
contact.,
This lakge 1s not designated as a puclic water Suppiy.

Public parks:
Lake Anita State Fark
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Estimates of total annual lake use made by Iowa Conservation
Ccmmission district fisheries biologists based cn a combination
of existing recocrds and professicnal judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 44cé., 24,2 59.5
Shore or ice fishing 10336, 56.8 139.7
Swimning 13025. 71.6 176.0
Pleasure boating 269, 1.5 3.6
Hunting 0. 0.0 0.0

Picnicking,campin j,other
activities premgted

by the lake's presence 41062. 225.6 554,
Snowmobiling 243, 1.3 3.3
Ice skating and cross-

country skiing 122, 0.7 1.6
TCTAL 69u4¢e3., 381.7 S538.7

Special events at Lake Anita contributing to more than
normal use include cne to five fishing tournaments per year
(25 to 100 pecple each).

IMEAIEMENIS

Svimming may te impaired in lake Anita throughout the
summer because of Secchi depths less than one meter caused by
algal populations. According to Iowa Ccnservation Commission
perscnnel, aguatic plants may hamper shoreline fishking in
midsummer. I.C.C. personnel consider lake usage to te below
its potential due to underharvest of the fish populaction.

Estimated aguatic rlant coverage 10 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE HRESTORATICN RECCHMENCATICNS

The water quality c¢f this lake, 1like all lakes, is
strongly ainfluenced by the materials that are washed znto it
through i1ts tributary streams. Silt ircm scil erosion in the
vatershad 1s detrimental to the lake in several ways. It
ccntributes tc the filiing of the basin makiag the 1lake more
shallcw in the near term and hastening the Lkasin's lony ternm
extinction. Plant nutrients such as fhosphorus and ammonia
nitrojen and sevecral pestaicides are carried into the lake
attached to scil particles. Follcwing storm events, sediments
introduced into the lake reduc2 1light transgarency, may
interfere with sight-feeding fish and the develczaeat of £ish
eGggs, and may smother gill-breathing invertekrates. for this
reason a strong soi1l conservaticn prograa is recomm=2nded for
this vatershed utilizing the Lest management Gpractices
recocmended bty the local soil corservation service office (see
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section on non-point pollution for this lake). In additaion,
it is reccmmended that steps ke taken to reduce the amounts of
livestcck wastes reaching tributary streams. 2Research on the
Iowa great lakes bas indicated small livestcck concentratioas
in dreas with direct drainage to streams or tile lines can
make significant coctributions tc¢ the nutrient budgets of
dcwnstream 1lakes. The wuse of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
sgray drrigation of surplus water from such lagooas can
significantly reduce the nutrienmt contributions from this

source, The altove land use recommendations are made on tne
basis they will help improve the water quality in the lake and
slow down the filiing of the lake with scdiments. They will

help protect the lake froa future degradation; however, it is
not pcssible to state the degree such a program might iancrease
the water quality in the lake. There are insufficient data on
the present inputs of sediments, nutrients, and cther
non-gcint [pollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
conservation frograam.
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AEBOR LAKE

LCCATICN

Ccunty: Poweshiexk Laticude 41 Dey 44 Min N
Longitude 92 Deg 44 Hin 4

Tcwnship 80 N Range 16 W Section 17

KATERSHED CHAKACTERISTICS
Watershed area(excluding lake surface)
396, hectares ( 979. acres)

Soil Associaticns within watershed

AssccC # area ha % of total
55 285, 72.0
56 111, 28.0

Fstimated land uses (%)
Cropland Pasture Forestry Towns Other
26.0 1.8 0.2 7C.9 1.0
Description of topography and soils in soil associations
represented 1n the watershed

55 Nearly level to moderately sloping (0-9%) prairie-
derived csoils developed frcm loess, Tama and
Muscatine soils.

56 Gently to stroagly sloping (2-14%) prairie to forest-
derived soils developed frcm loess. Tama, Downs, and
Fayette soals.

Per cent of shoreline in public ownership 100 %

PHYSICAL CHARACTERISTICS OF LAKE
Measurenments frca 1578 map

Area 6. ha ( 14. i)

length of shoreline 1702. o 5583, ft)
Maximum depthk 6.1 m ( 20.0 ft)

Mean degth 2.3 m ( 7. ft)

Vclunme 127686, cukic meters ( 103, acre-feet)
Shoreline develcgment 2.02 Vglume developmert 1.12
Watershkeds/lake area ratio €€.0

Crigin of rtasin: Impourdment
Estiuwated annual precipitation 86. cnm
Estinated annual runoif 1€. cn
Estimated lake evagoiration 91. cm
Thecmal stratification? Ies
Major iniiows (named andsor permanent stTeaas)
Ncne
Cutlet: CUnnamed
2C8 Agency:
Icwa Departuent c¢f Environmeatasr Qualiiy
900 East Grand Avenue
Des Moines, Icwa 50319
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FCLLUTICN ASSESSMENI

Data from lake survey in the summer of 1979.
vas sampled at least : times.,

PARAMETER

Secchi disc depth
meters

Chlorophyll a
mgys/cubic meter

Total phosghorus
mg/cubic meter

Xjeldahl nitrogen
ng/1l

Armonia nitrogen
ng/1l

Nitrate + nitrite nitrogen

mg/1l
Seston dry weight
ng/l
Turbidity
JTU
Tctal hardness
mg/l as CaCa2
Calcium hardnsass
mgs1l as Caco3
Tctal alkalinity
mgsl as CaCcC3
Cissolved oxygen
ngrs1l
Sgecific conductance
micccihecsyscm at 25 C
Sulfate
mg/1
Chloride
mng/1l
Scdium
mng/1
Fctassiunm
mgrs1

Each lake

Averages are for samiles in
the upper mixed zone of the lake.

SAMPLE
SIZ:
6

8

[\ 3]

MEAN
0.5
61.8
259.5
1.2
0.1
0.2

STANDARD
ERROR
0.07
21.19

47.50




Vertical profile for selected measurements on the sampling date
( 8/30/79) with the mcst pronounced stratification (if any).

DEETH TEME OXIGEN TOTAL P pH CHL a
3 C ng/1l mgs/cu m Rg/CuU m
0 25.6 19.9 307.1 9.5 131.0
1 23.9 12.0 303.7 8.8 4y, 2
2 c1.7
3 19.4 2.7 507.3 7.5 7.5
4 16.1
5 12.2 0.0 2237.0 7.4 12.0

This lake was not included in the Natioanal Eutrophication
Survey. The trophic state based on 1979 survey is eutropkic.

NCN-ECINT FCLLUTICN SCURCES

Shoreline erosicn:

Negligible
Estimated erosion rate in region = 15.99-27.77 Tons/Acre/Y¥Yr
Ectential siltation 1index =
(vatershed areaslake area) x soil loss rate = 1445,
Ectential nutrient input index =
area watershed in rcw crcpss/lake area = 17.2

S0.% of watershed is 1n approved soil conservation practices,
Pest management practices reccmmended by local SCS office:
pondsy/sediment and water control tasins, contouriag,
ccnservation tiliage.

PCINT SOURCE POLLUTICHK

Source/NPEDES # (if any) Comments

Miracle Equipment Co. Septic tank
IA0062324

City cf Grirrnell Storawater runoff

LAKE USE ASSESSHENT

Surface water classification (s)
Class E(W)-wildlife, warmwater aguatic life, secoadary body
contact,
This lake is not designated as a public water sugpjply.

Eublic parks:
Arkor Lake County Fark



Estimates of total annual lake use made by Iowa Conservation
Commission district fisheries biologists tased on a combination
of existing records and proressiopal judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 109, 7.8 18.2
Shore or ice fishing 40%6. 287.6 671.0
Swimaing 0. 0.0 0.0
Pleasure boating s2. 3.7 o7
Hunting 0. 0.0 0.0

Picnracking,camping,other
activaities prcmpted

by the lake's presencs 3458, 247.0 576.3
Snowmckbiling 0. 0.0 0.0
Ice skating and cross-

ccuntry skiing 0. 0.0 0.0
TCTAL 7645, 546.1 12764, 2
IMPAIRMENTIS

tater clarity is poor in Arkor Laxe throughout the summer
as indicated try Seccki derths iess than une meter caused by
algal jcpuiations and other suspended matter, Freguent
winterkills may limit fishing potential. According to county
ccnservation persoanel, point source pcllution from i1ndustrial
sources and city sanitary sewers as weil as non-roint pollution
frcm urkban cconstruction, may cccur. [Lredying was coapleted in
1577 and fish have recently been stocked. Iowa Coaservatior
Ccomission personnel consider lake usage to be below 1its
pctential,

Estimated aquatic plant coverage O.U4%
Estimated winterkill frequencies: 1 year cut of 4
Estimated summerkill freqguencies: rare if ever

LAKE KESTORATION RECOMMENDATICNS

The feasibality of diverting urbtan runoff from Arbor Lake
should be examined sirce water gquality in Arbor Lake may be
affected bpy a variety of uvrban 1nputs. Storm water runoff
from the southwest corner of Grinnell and from southeast of
the lake is directed into the lake. Roadway dirt, deicing
salt, oils, oxyqgen demanding materials and nautrients @may ce€
introduced into the lake by this means. City officials stace
there may be septic tank taps into the stcocrm sewer system as
well, Divertiny the storm water runoif may improve tke water
quality c¢f thais small lake Lty reducing the ianput of nurtrients,
orgenic matter, and materials directly harmiul to aquatic
crganisms. According to city officials Arsor lakxe has opeern
deleteriously arfected 1n recent years <ty waste and metal
discharges from the Hiracle Equipment Compary. IL the last
year the company 1nstailed a new septic tank acd £ield within
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the Arkor Lake watershed rather than sending wastes to the
Grinnell sanitary sewer system, Close examinatisca of this
system's performance and reliability should be undertaken.

BEecause this lake is productive and relatively shallow,
dissolved oxygen deficits develop and cause winter and/or
summer fishkills. The use of artificial aeration devices to
maintain dissolved oxygen concentraticns should ke considered,

The water quality of this lake, 1like all 1lakes, |is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt from soil erosion in the
watershed is detrimental to the lake in several ways. It
centributes to the filling of the basin making the 1lake more
shallow in the near term and hastening the basin's long tern
extinction. Fiant nutrients such as phosphorus and ammonia
nitrogen and saveral pesticides are <carried into the lake
attached to soi1l particles. Follcwing storm 2vents, sediments
introduced into the lake reduce 1light transgarency, may
interfere with sight-feeding fish and the development of fish
eggs, and may smother gill-breathing invertebrates., For this
reascn a strcng scil conservation program is recommended for
this watershed utailizing +the ©best management practices
recommended by the local soil conservation sarvice office (see
section on non-point pollution for this lake). In addition,
it 1s recommended that steps be taken to recuce the amounts of
livestock wastes rz2aching tributary streaass., Research on the
Icwa great lakes nas indicated small livestock «cencentrations
in areas with direct drainage to streams or tile lines can
make significant coatributions to +the nutrient bLbudgets orf
downstream 1lakes, The use o0f practices such as diversion
terraces above feedlots, lagoons to catch feedlot runcff, aad
spray irrigation of surplus wvater frem such 1lagoons can
significantly reduce the nrutrient «contributions <from this

source, The above 1land use recommendaticns are made on the
tasis they will help improve the water guality in the lake and
slow down the filling of the lake with sediments. They wiil

helr protect the iake from future degradation; however, it is
not possicle to state the degree such a program might increase
the water quality in the lake. There are insufficient data on
tha present iInputs of sedizents, autrients, acd other
acn-pcint fpollutants to the lake. Furthermore we do not have
adequate informaticn to gauge the eirfectiveness of such a
ccnservataicn frogram,

100



ARROWHEAD LAKE

LCCATION

County: Pottawattamie Latitude 41 Deg 26 Min N
longitude 95 Deg 35 Min W

Tcwnship 77 N Range 41 W Section 29

WATERSHED CHAERACTERISTICS
Watershed area(excluding lake surface)
419, hectares ( 1036. acres)

Soil Associations within watershed

Assoc # area ha % of total

20 419, 100.0

Estirated land uses (%)

Cropland Pasture Forestry Towas Other

78.8 15,3 3.2 C.0 2.7

Description of topography and soils in soil associations
represented in the watershed

20 Gently sloping to moderately steep (2-18%) prairie-
derived soils developed from loess cr loess-derived
sediments. Ida, Napier, and Morncna soils.

Per cent of shoreline in public oswnership 100 %

FHYSICAL CHARACTERISTICS OF LAKE
Measureaents from 1979 map

Area 6. ha ( 14. 4)

Length cf shoreline 2128. m ( 6980, ft)
Maximum depth 4.9 m ( 16.0 ft)

Mean degth 2.2 @ ( 7. ft)

Vclune 124590, cultic meters ( 101. acre-feet)
Shoreline develcpmeat 2,81 Volume development 1.34
Watershedslake area ratio 69.8

Crigin of basin: Impoundment
Estimated annvual precipitataon 79. cm
Estimated annual runoff 1C. cm
Estimated lake evagcration 10z. cm
Thermal stratiiication? Yes
Major inflows (named andsor permanent streass)
Ncne
Outlet: Upmnamed
2C8 Agency:
Icwa Derartment of Eavirormental Quality
900 East Grand Avenuse
Ces Moines, Iowa 50319
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DEPTHS IN FEET
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POLLOTIGN ASSESSHENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 3 times. Averages are for samgles in
the upper mixed zone of the lake.

PARAMETER SAMPLE MEAN STANDARD
SIZE ERROR

Secchi disc depth 6 0.5 0.00
meters

Chlorcphyll a 8 62.8 2,67
mg/cubic meter

TIctal phosphorus 8 125.9 4.80
mgs/cukic metsr

Kjeldahl nitrogen 2 1.1 0.07
mg/1

Ammonia nitrogen Z 0.3 0,03
ng/1

Nitrate + nitrite nitrogen Z 0.1 0.00
mng/1

Seston dry weight 8 23.2 3.58
ng/1

Turbidity 8 12.9 0.87
JTU

Total hardness 8 166.7 1.60
mgys1l as CaCo3

Calcium hardness 8 79.0 2,217
mgs/1l as CacCo3

Tctal alkalinaty 7 163.1 2.13
Bg/1l as CacCo3

Lissolved oxygen 8 8.8 1.32
mngs1

Specific conductance 8 335.6 4,95
micrcmhosyscm at 25 C

Suliate 4 12,7 2.09
ng/1

Chloride 5 10.0 0.16
mg/1l

Scdium 2 11.5 0.50
mg/1l

Fctassium 2 9.0 1.00
ag/1
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Vertuical prcfile for selected measurements on the sampling date
( 7724/79) with the most fronounced stratificatioa (if any).

DEPTH TEME CXYGEN TCTAL P pl cdlL a
] C ags1 ngy/cu o ng/cu a
0 26.9 9.5 13€.3 8.8 77.8
1 26.1
z 24,2 1.2 171.8 8.0 62.1
3 22.2
4 20.2 0.0 586.0 7.5 16.5

This lake was not included in the National FEutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NCN-ECINT PCLIUTICN SCURCES

Shoreline erosion:
& few sectrons oI shoreline with severe erosion
Estimated erosion rate in region = 15.99-27.77 Tons/Acre/Yr
Pctential siltation index =
(watershed ar=aslake area) x soil loss rate = 1529.
Fotential nutrient input index =
area watershed in row crops/lake area = 55.0
60.% of watershed is in aprroved soil conservation practices.
Best management practices recommended by local SCS oifice:
pastureland arnd pastureland improvement, terraces,
conservation tillage.,

FECINT SOURCE FCLLUTICN
No pcint sources identified
LAKE GSE ASSESSHMENT

Surface water classification(s)
Class B(%) -wildlire, warnwater aquatic life, secondary body
ccntact.
This lake is not designated as a public water sugply.

Public fpacrks:
Arrowhead Parkx (County)

Estimates of total arnual lake use made by Iowa Coanservation
Commissior district fisheries biologists based on a combinaticn
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 1020, 72.9 170.0
Sacre or ice fishing 4538, 309.9 723.0
Swirming 0. 0.0 0.9
Eleasure toating 117. 8.4 19,5
Hunting 0. 0.0 0.0
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Picnicking,camping,other
activities prcimgted

by the lake's presence 157¢&1. 1125.1 2625,.2
Sncwncbiling 68, 62.0 44,7
Ice skating and cross-

country skiing 122, 8.7 20.3
TICTAL 22216, 1586.9 3702.7
IMPAIRMENTS

Water clarity is poor in Arrcvhead Lake throughout the
summer as indicated Ly Secchi depths less than one meter caused
by algal populaticns. According to Iowa Ccnservation
Cconmission personnel, ajuatic vegetation has caused problems
with anglers. I.C.C. personnel consider lake usage to be
below its potential due to poor fishing.

Estimated aguatic plant coverage 0.7%
Estimated winterkill frequencies: rare il ever
Estimated summerkill freguencies: rare if ever

LAKE RESTORATION RECCMMENDATICNS

The water quality of this 1lake, 1like all 1lakes, is
strcngly influenced by the materials that are washed into it
through its triputary streams., Silt frcm soil erosion in the
watershed is detraimental to the 1lake in several ways. It
contributes to the £illing of the basin making the 1lake more
shallow in the near ta2rm and hastening the basin's long tern
extinction., Plaat nutrients such as [fhcsphorus and ammonia
nitrxogen and several pesticides are carried into the lake
attached to soi1l particles. Folloving storm events, sediments
intrcduced 1into the lake reduce 1light transparency, mnay
interfere with sight-feeding fish and the develogment of fish
eggs, and may smother gill-nreathing invertebrates. For this
reason a strong soil conservation program is recommend=d for
thas wvatershed utilizing the Lest mnanagement practices
reconmended by the local soil conservaticn service office (see
sectica on non-roint pollution for this lake). In addition,
it 1s recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iowa great lakes has indicated smalli livestoCk concentratious
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
dcwnstream lakes. The wuse of practices such as divarsioa
terraces above feedlots, lagocns to catch feedlot runoff, and
spray irrigation of surplus vwater frcm such lagoons carn
significantly feduce the nutrient coutributions from this

scurce. The akove land use recommendations are made on the
basis they will help inprove the water guality in the lakxe and
slow down the filling of tane lake with sediments. Taey will

help protect the lake from future degraiation; however, it is
not pcssible to state the degree such a program might iacrease
the water quality in the lake. There are insufficient data on
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the present inputs of sediments, nautrients, and other
non-point pcllutants to the lake. Furthermore we do not have
adequate 1nformation to gauge the effectiveness of such a

ccnservaticn fprogram,
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AKROWEEAD LAKE

LCCATICN

County: Sac Latitude 42 Deg 18 Min W
Longitude 95 Deg 3 Min W

Townshzp €7 N Range 36 W Secticn 33

WATERSHED CHABACTERISTICS
Watershed area(excluding lake surface)
60. hectares ( 148, acres)

Sc1l Associations within watershed

Assoc # area ha % cf total
6 17. 28,9
11 43, 71. 1

Estimated land uses (%)
Cropland Pasture Forestry Towns Other
83.5 10.6 2.4 0.0 3.5
Description of topography and soils in soil associatioas
represented in the watershed

6 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed frcm loess or loess over
Wisconsin or pre-Wisconsin till. Galva, Primghar,
and Sac soils.

11 Nearly level ard gently sloping (0-5%) prairie-derived
upland and terrace soils deveioped from alluviunm,
Wwadena, Talcot, Flagler, and Saude soils.

Perc cent of shoreline 1in public cwnership 35 %

FHYSICAL CHARACTERISTICS OF LAKE
Measurements from 1979 marg

Area 2. ha ( z1. 3)

length of shoreline 3€623. m ( 11888. ft)
Maximum depth 7.3 m ( 24.0 £t)

Mean depth 3.2 m ( 11. £t)

Vcluae 394959. cubic meters ( 320. acre-feet)
Shoreline development 2,91 Volume development 1,31
Watershed/lake area ratio 5.0

Origan of basin: Gravel pit
Estimated annual precipitaticn 74, cn
Estimated annual runoff 10, cnm
Estimated lake evagoration S7. cn
Thermal stratification? No
Major inflows (named andsor permanent streams)
Ncne
Cutlet: None
2C8 Agency:
Iowa Department of Znvironmental Quality
500 East Grand Avenue
Des Moines, Iowa 5C319
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3024 METERS

ARROWHEAD LAKE
Sac County



ECLLUTICN ASSESSMENT

Data from lake survey in the summer of 1979.
vas sampled at least 32 tinmes.

PARANETER

Secchi disc depth
meters

Chlorophyll a
mgs/cubic meter

Total phosthorcs
mgscubic meter

Kjeldabhl nitrogen
ngs1

Ammonia nitrogen
ngs1l

Nitrate + nitrite nitrogen

mg/1l
Seston dry weight
ngrs1
Turbidity
JTU
Total hardness
mg/1l as CacCo03
Calcium hardness
mgrs1l as CacCcC3
Total alkalinity
mgs1l as CacCo3
Dissolved oxygen
ng/l
Srecific conductance
micrenhos/cm at 25 C
Sulfate
mg/1
Chloride
mgr/1l
Scdiunm
ng/1l
Potassiunm
ng/1

Each lake

Averages are for samples in
the urper mixed zone of the lake.

SAMPLE
SIZE
6
9

6

10
11

[ N

109

MEAN

2.4
15.3
22.8

0.5

222.9
116, 4
167. 8

6.6
403.3
59,7

9.3

5.0

STANDARD
ERROR
0.3
4,42

1.35

0.91
0.35
11.76

1.81

0.00



Vertical profile for selected measurements cn the sampling date
( 8/16,79) with the mcst pronounced strataification (if any).

DEPTH TEME OXYGEN TOTAL P pH CHL a
] C mg/1l mg/cu m mg/cu a
0 22.5 5.2 24.90 8.0 15.0
1 2z.4
2 22.4 5.2 24,7 8.0 10.5
3 22, 4
4 22. 4 5.3 21.9 8.0 48,6
s 22.4

This lake was not included in the National Eutrophication
Survey, The trophic state based on 1579 survey is eutrophic.

NCN-ECINT PCLLUTICN SCUBCES

Shoreline erosioa:

Negligible
Estimated erosion rate in regiomn = 4.,%4- 6,99 Tons/Acre/Yr
Fotential siitation index =
(wvatecrshed areaslake area) x soil loss rate = 30.
Fotential nutrient input index =
area watershed in row cropss/lake area = 4,2

100.% of watershed is in approved soil cchnservation practices.
PCINT SCUBCE EFCLLUTICN

No point sources identified

LAKE USE ASSESSMENT

Surface water classification(s)
Class B(W)-wildlife, warmwater aquatic life, secoadary body
contact.
This lake 1s not designated as a public water supply.

Public parks:
Blackhawk State Park

Estimates of total annual lake use made by Iowa Conservation
Commnission discrict fisheries biclogists based on a comb:nation
of existing records and professional judgenment.

ACTIVITY TGTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 1303, 42.0 108.6
Shore or ice fishing 1872, 60.4 156.0
Svirming 0. 0.0 0.0
Pleasure boating 182. 4.9 12.7
Hunting 185, 6.3 16.3
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Picnicking,camping,other
activities prcmgpted

by the lake's presence 2128, 68.6 177. 3
Snowmcbiling 0. 0.0 0.0
Ice skating and cross-

ccuntry skiing 156. 5.0 13.0
TCTAL 5806, 187.3 483.8
IMPAIRMENTS

Aguataic vascular plant growth in Arrovhead Lake may
impair boating and shoreline fishing. #hite Amur were stocked
in 1577 in response to this problem. Iowva Conservation Commi-
sion persconnel consider lake usage to be at its fpotential.

Estimated aquatic plant coverage 16 &
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE RESTORATION RECOMMENDATICNS

This lake's water quality is not significantly impaired,
Arrovlead Lake bas a small watersheds/surface area ratio and
is a former gravel pit. The lake receives 1little surface
runoff. Conseyquently, sediment and nutrient inputs are
minimal. White Amur were stocked in the lake in 1977 to
ccntrcl aquatic plant growth.
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EADGER LAKE

LCCATIGN

Ccunty: Webster Latitude 42 Deg 35 Min N
Longitude ¢S4 Deg 11 Min W

Tcwnship 90 N Range 28 W Section 30

WATERSHED CHARACTEERISTICS
Watershed area(excluding lake surface)
3500. hectares ( 8650. acres)

Soil Associations within watershed

Assoc # area ha % of total
12 3236. 92.4
16 29. 0.8

217 236, 6.7

Estimated land uses (%)
Crcpland Pasture Forestry Towns Other
51.7 3.7 1.8 0.0 2.7
Descriptior of topography and soils in soil associations
represented i1n the watershed

12 Nearly level and gently sloping (0-5%) prairie-derived
soils developed from Hisconsin till on the Cary Loke.
Depressional and calcareous soils are comnon.

Webster, Okoroji, Canisteo, Claricn, Nicollet, and
Harps soils.

16 Level and nearly level (0-2%) prairie-derived soils
developed from Wisconsin till on the Cary Lobe.
Webster, Harps, Canisteo, Nicollet, and Okoboji soils.

217 Nearly level to very steep (0-40%) forest and aixed
prairie-forest-derived soils developed from Wiscoansin
till on the Cary Lolke. Includes sore soils on
bottomlands and terraces. Hayden and Lester soils.

Per cent of shoreline in gublic cunership 100 %

PHYSICAL CHARACTERISTICS OF LAKE
Measurements frcm 1979 mag

Area 18. ha ( U4t5. A)

Length of shoreline 4564. m ( 14974, ft)
Maximum depth 7.3 m ( 24.0 ft)

Mean depth 2.6 a ( 8. ft)

Vclunme 469289. cubic meters ( 380. acre-feet)
Shoreline deveicpment 3.00 Volume development 1.05
watershedslake area ratio 194.4

Crigin of tasin: Impcundment
Estimated annuval precipitation 7&. cn
Estimated annual runoff 12, cn
Estimated lake evaporation 31. cm
Thermal stratification? Yes
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BADGER LAKE
Webster County



Major inflows (named and/or permanent streaams)

Badger Cr
Outlet: Badger Cr
208 Agency:

Iowa Department of Eanvironmental Quality

900 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSHENT

Data from lake survey in the summer of 1979.
vas sampled at least 3 times.

PARAMLTER

Secchi disc degpth
aeters

Chlorophyll a
mg/cukic meter

Total thosphorus
mg/cubic meter

Kjeldahl nitrogen
mg/1l

Ammonia nitrogen
mg/1l

Nitrate + nitrite nitrogen

ng/1l
Seston dry weight
ng/1
Turbidity
JIU0
Tctal hardness
mgsl as CacCcC3
Calcium hardness
mgs1l as CacCoQ:3
Total alkalinity
mgs/l as CaCoO3
Dissolved oxygen
mg/1
Sgecific conductance
micromhcs/cm at 25 C
Sulfate
ngs1
Chloride
ng/1l
Scdium
mg/1l
Potassium
ng/1

Each lake

Averages are for sampies in
the ugrer nixed zone or the lake.

SAMPLE
SiZE

6

9
8

10
10

MEAN
0.6
31.4
138.6

0.9

10.3
14.2

STANDARD
ERROR
0'08
8.16

12.12

2.74
8.98



Vertical profile for selected measurements on the sampling date
( 8/723/79) vwith the most pronounced stratification (if any).

DEETH TEME OXYGEN TOTAL P pH CHL a
o C ngys1l ngscu m ngscu m
0 18.6 6.8 167.8 7.8 7.9
1 18.5 6.4 167.8 7.8 8.2
2 18.1 6.2 165.7 Te7 7.1
3 17.6
4 17.1 3.6 150.3 745 2.2

This lake was not included in the National Eutrophication
Survey. Tke trophic state based on 1%79 survey is eutrophic,

NGN-BCINT ECLIOUOTICHN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate in regiom = 3.01- 4.93 Tons/Acrey¥Yr
Ectential siltation index =
(vatershed areaslake area) x soil loss rate = 778,
Potential nutrient input index =
area watershed in rcw crcpsslake area = 178.3

20.% of watershed is in aprroved soil ccnservation practices.
Best management practices reccmmended by local SCS office:
conservation tillage, terraces, contouring.

FCINI SOURCE PBCLIUTICN

Source/NPECES # (if any) Cecmments
Badger two-cell lagocn
IA0G29041

LAKE USE ASSESSHENT

Surface water classiiication (s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwater ayuatic life, secondary body
ccntact,
This lake 1s not desigrated s a public water supply.

Fublic fparks:
Kennedy Memorial Park (County)

Estimates of total annual lake use made by Iowa Conservation
Commission district fisheries biologists based on a combination
of existing records and professionai judgement.

ACTIVITY TOTAL USZ/ACEE UUSE,/HECTARE
Fishing
Frcm boats 1017, 22.6 56.5
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Shore or ice fishing 5356. 119.0 297.6

Swimming 56C3. 124.5 311.3
Fleasure boating 1671. 37.1 92.8
Hunting 0. 0.0 0.0

Picnicking,camping,other
activities prempted

by the lake's presence 29423, 653.8 1634.6
Snovmcbiling 0. 0.0 0.0
Ice skating and cross-

country skiing 7375. 163.9 409.7
TOTAL 50445, 1121.0 2802.5

Special events at Badger Lake contr:ibuting to more than
norpal use include Memorial Day hct air ballooa races (10,000
people) .

IMPAIRMENTS

Swimming may be impaired in Eadger Lake throughout the
sunner because of Secchi depths less than one meter caused by
algal populations and other suspended matter. Occasional
winterkillis may lamit fishing potential. Iowa Consecvation
Ccmmission personnel consider lake usage to be above its
potential.

Estimated aquatic plant coverage 8 &
Estimated winterkill frequencies: 1 year cut of 15
Estimated summerkill frequencies: rare if ever

LAKE BEESTORATION RECOMMENDATICNS

Water quality in Badger Lake may be arfected by sewage
input from the Badger <city sevwage lagoon. This lagoon is
inadequate and must te flushed twice each year iun the late
fall and early sprizng. Outflow passes through tile into a
creek feeding Badger Lake. Badger city officials are aware of
this problem and have completed a phase 1 study determining
the need for a new lagoon, at an apiroximate cost of 3/4
tillion dollars, Plarning efforts for the new system under a
phase 2 engineering study (agproximate cost §50,000) are
currently hindered Lty a lack ¢f cost-sharing funds. It 1is
recommended the mnecessary steps be taken to complete the
ccnstruction of a treatment lagocn in Badger. Elimination of
such an important point source Of nutrients and organic matter
may significantly improve water gquality in the lake., Such
action will also eliainate the potential danger of lFacterial
ccntarination to lake users.

The water quality of this lake, 1like all 1lakes, is
strongly irnfluenced by the materials that are washed iato it
through 1ts triputary streams, Silt frcm soil erosion in the
vatershed is detranental to the 1lake in several ways. It
contributes to the filling of the basin making the lake more
shallow 1n the near term and hastening the basin's long term
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extinction. Plant nutrients such as fphosphorus and aammonia
nitrogen and several pesticides are carried into the lake
attached to scil particles., Following storm events, sedinents
introcduced into the lake reduce 1light transparency, may
interfere with sight-feeding fish and the developmeat of £fish
edqgs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation program is crecommended for
this vatershed utilizing the best management practices
recomnended by the local soil conservation service office (see
section on non-point pollution for this lake). In addition,
1t is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary str=ams. Research oa the
Iovwa great lakes has indicated small livestcck concentrations
in areas with direct drainage to streaas or tile lines can
make significant contributions to the nutrient budgets of
downstream lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water from such 1lagoons can
significantly reduce the nutrient contributions £rom this
source. The above land use recommendations are made on the
basis they will help improve the water gquality in the lake acd
slo# down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
nct possible to state the degree such a program might increase
the water quality in the lake., There are insufficient data on
the present inputs of sedimeats, nutrients, and other
non-goint pollutants to the lake. Furthermore we duv not have
adequate information to gauge the effectiveness of such a
conservation grogram.
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BEEDS LAKE

LCCATICN

County: Franklin Latitude 42 Deg U6 HMin N
Longitude 93 Deg 15 Min W

Township 92 N Eange 20 W Sectioa 19

WATERSHED CHARACTERISTICS
Watershed arca(excluding lake surface)
7676. hectares ( 13966. acres)

Scil Associations within watershed

Assoc # area ha % of totadli
12 5274, 68.7
14 2152, 28,0
65 250. 3.3

Estimated land uses (%)
Cropland Pasture Forestcy Tovns Other
92.8 3.6 0.1 0.4 3.0
Description of topocgraphy and soils in soil associatioans
represanted in the watershed

12 Nearly level and gently sloping (0-S%) prairie-derived
soils developed from Wisconsin till oa the Cary Lobe.
Depressional and calcareous soils are common.

Webster, Okoktoji, Camnisteo, Clarion, Nicocllet, and
Harps scils.

14 Nearly level to moderately sloping (0-9%) praicie-
derived soils developed from Wisccnsin till on the
Ccary Loke. Clarion, Webster, Caristeo, and Nicollet
scils,

65 Nearly level to moderately sloping (0-$%) prairie-
derived soils developed from loess over pre-discousia
t1ll or frcm pre-Wisconsin till cn the Iowan Erosion
Surface. Dinsdale, Klinger, Maxfield, Tama, and
Kenyon soils.

Per cent of shoreline in public ownership 100 %

EHYSICAL CHARACTERISTICS OF LAKE

Measurements from 1979 map

Area 41. ha ( 160. 1)

length cf shorelaine 4657. m ( 15279. £ft)
Maximum depth 7.3 m ( 24.0 ft)

Mean depth 2.6 m ( 9. ft)

Volume 1066189. cubic meters ( 864, acre-fecet)
Shoreline deveiopment 2.06 Vclume development 1.03
Watershedslake area ratio 187.2

Crigin of basin: Imroundmert

Estimated annual precipitation 81. cn

Estimated annual runoff 13. cnm

Estimated lake evagoration 89. cn
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Thermal stratification? Yes

Major inflows (named and/or permanent streanms)

Spring Cr
Outlet: Spring Cr
208 Agency:

Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSMENT

Data from lake survey in the summer of 1979.
was sampled at lcast 3 tinmes,

EABRAMETER

Secchi disc depth

meters
Chlorophyll a

mg/cubic meter
Total phosphorus

mg/cubic meter

Kjeldahl nitrogen

Bg/1
Ammonia nitrogen

ng/1l

Nitrate + nitrite nitrogen

mg/1l

Seston dry weight

mg/1
Turbadity
JTU
Tctal hardness
mg/1l as CaCoO3
Calcium hardness
mg/1l as CaCo3
Tctal alkalinity
mgs/1l as CacCo2
Cissolved oxygen
mg/1l

Specific conductance
micrchmhecsscm at 25 C

Sulfate
ng/1
Chloride
ng/1
Scdium
mg/1
Fctassium
mg/1

Each lake

Averages are for samples in
the urper mixed zone of the lake.

SAMFLE
SIZE
6
8

7

120

MEAN
1.0
79,1

78,6

279.1
176.2

213.3

11.

[ W]

507.5
29.8
18.2

7.5

2.5

STANDARD
ERROR
0.14
18.77

14.31



Vertical profile for selected measurements on the sampling date
( 8/23,79) with the mecst proncunced stratificationm (1f any).

DEPTH TEMP OXYGEN TOTAL P pH CHL a
o o rg/1l mg/cu m ng/cu m
0 22,2 10.8 14S,.5 8.3 196. 1
1 22.2 6.5 104.6 8.1 103.7
z 21.7
3 21.1 5.5 96.3 8.0 12.2
4 20. 6
5 18.9 0.1 111.5 7.7 7.1
6 17.8

This lake was not included in the Natiomal Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NCN-ECINT PCLIUTICN SCORCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 3.01- 4,93 Tons/Acre/Yr
Fctential siltation index =
(wvatershed areaslake area) x soil loss rate = 749,
Potential nutrient input index =
area watershed in row crcpss/lake area = 173.7

75.% of watershed is in approved soil ccnservation praciices.
Best management practicass reccmmended by local SCS office:
terraces, conservation tillage, contouring, strip-cropping,
gulley control structures/ erosicn control structures,
ponds/sediment and water control tasins, grass waterways,
pastureland and pastureland improvement, field windbreaks.

FCINT SOURCE POLLUTICN

Scurce/NPEDES # (if any) Conments

latimer W1E Filter backwash once/wk.,
1200 hogs Storage tank

380 hogs Storage tank

310 cattle Storage tank

350 cattle Runcff ccntrol

LAKE USE ASSESSMENT

Surface water classiiication(s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwvater aguatic life, secondary body
contact.
This lake is not designated as a public water sugply.

Fublic parks:
Beeds lake State Fark
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Estimates of total annual lake use made by Iowa Conservation
Ccmmission district fisheries biologists Lkased on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 13982, 139.8 341.0
Shore or ice fishing 55144, 551.4 1345.0
Swimming 16930. 169.3 412.9
Eleasure boating 7135, 71.3 174.0
Huntaing 0. 0.0 0.0

Bicnicking,camping,octher
activities rrom;ted

by the lake's presence 156997. 1570.0 3829.2
Snovmcbiling 3817. 38.2 93.1
Ice skating and cross-

country skiing 590. 5«9 14.4
TGTAL 254565, 2545,9 6209.6

Special events at Beeds Lake contributing to more than
nornal use include July 4th fireworks (7,500 peofple) and a
snovmokile rally (180 peofgle).

INPAIEMENTIS

Svimming may be impaired in Eeeds Lake for part of the
sunner because of Secchi depths less than one meter caused Ly
algal populations and other suspended matter. Iowa Conserva-
tion Commission personnel consider lake usage to be above its
pctential due to an overabundance of fishermen.

Estimated aquatic gplant coverage 0.5%
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BESTGRATION BECCEMENEATICNS

The water quality of this 1lake, 1like al. lakes, 1s
strengly influenced by the materials that are washed ianto it
through 1ts tributary streams., Silt frcm soil erosior in the
watershed is detrimental ¢to the lake in several ways. It
contributes to the filling of the Lkasin making the lake more
shallow 1n the near term and hastening the basin's long tern
extinction. Plant nutrients such as [fphosphorus and ammonia
nitrogen and several pesticides are <carried into the lake
attached to so0il particles. Follcwing storm events, sediments
introduced into the 1lake reduce 1light transparency, may
interfere with sight-feeding fish ard the development of fish
eggs, and may smother gill-breathing invertebrates. For this
reascn a strong soil conservation program i1s recoamendsd for
this watersted utilizing the best nmanagement practices
reccmrended by the local soil conservation service oifice (see
section on ncn-zoint fpollution for tkis lake). In addition,
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it is reconmended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iowa great lakes has indicated small livestock concentratioans
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
dcwnstrean 1lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
Sgray irrigation of surplus water from such lagoons can
significantly reauce the nutrient contributions £from this
scurce., The above land use recommenéations are made on the
basis they will help improve the water quality in the lake and
slow down the filling of the lake with sedimeats. They will
help protect the lake from future degradation; however, it is
noct rossible to state the degree such a program might increase
the water quality in the lake. Thexre are insufficient data on
the ©[present inputs of sediments, nutrieats, and other
non-pcint fpolluntants to the lake. Furthermore we do aot have
adeguate information to gauge the erffectiveaess of such a
conservation progran.
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BIG CEEEK LAKE

LCCATICN

County: Polk Latitude 41 Deg 49 Hin N
Lonyitude 93 Deg 45 Min W

Tovnship 81 N Range 25 W Section 22

WATERSHED CHARACTERISTICS
Watershed area (excluding lake surface)
15639. hectares ( 48527. acres)

Soil Associations within watershed

Assoc # area ha % of total
12 11205, £7.1
15 8434, 42.9

Estimated land uses (%)

Crogpland Pasture Forestry iowans Other

88,2 7.2 0.7 0.5 3.4
Cescription of topography and soils in soil associations
represented in the watershed

12 Nearly level and gently sloping (0-t%) prairie-derived
soils developed from Wisconsin till on the Cary Lobe.
Depressional and calcareous soils are common.

Webster, Okokoji, Canisteo, Claricn, Nicollet, and
Hargs soils.,

15 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed frcm Wisconsin till omr the
Cary Lobe, Includes very fpoorly drained depressioual
soils. <Clarion, Nicollet, Storden, and Wekster soils.

Per cent of shorelire in public ownershig 100 %

PHYSICAL CHARACTERISTICS OF LAKE

Measurements from 1874 map

Area 367. ha ( 9CEt. a)

Length of shoreliue 33059, m ( 108464, ft)

Maximum depth 16.2 m ( 53.0 ft)

Mean depth 5.3 m ( 17. ft)

Vclume 19261000, cubic meters ( 15609. acre-feet)

Shoreline develcpment 4.87 Volume development 0,98

Watershedslake area ratio £3.5

Origain of basin: Impoundment

Estimated annual precipitation 81, cm

Estimated annual runoff 15. cnm

Estimated lake evaroration 94, cn

Thermal stratifi:cation? Yes

Major inflows (named andror permanent streams)
Turkey Cr,EBig Cr,Little CiL

Outlet: To Saylorville Res
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DEPTHS IN FEET

1204 HETERS

BIG CREEK LAKE
Polk County



208 Agency:
Les Moines 2(8 Agency
Central Iowa HEegioral Association of Local Govts.
104 East Locust St.
Des Moines, IA £503C6

POLLUTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
was sampled at least 3 times. Averages are for samgles in
the upper mixed zone cf the lake.

PARAMETER SANMPLE MNEAN STANDAED
SIZE ERROR
Secchi disc depth 6 2.1 0.24
meters
Chlcrophyll a 6 14.5 3.50
mg/cubic meter
Total phosphorus 6 28.8 1.76

mg/cubic meter

Kjeldahl nitrogen Z 1.27 1.62
mng/1

Anmcnia nitrogen z 0.24 0.03
mg/1

Nitrate + nitrite nitrogen 2 0.47 0.16
mg/1

Seston dry veight 6 3.9 1.86
ng/1l

Turbidity 6 3.7 0.78
JTU

Total hardness 6 251.17 2.33
mg/l as CaCoO:

Calcium hardness 6 147.0 2.35
mgs/1l as CaCo03

Tctal alkalinity 6 180.3 3.95
mgs1l as CacCC3

Lissolved oxygen 7 7.3 0.67
mg/l

Specific conductance 7 477.1 25. 42
micrcmhos/cm at 25 C

Sulfate 6 35.6 1.31
mg/1

Chloride 7 19.3 0.10
ag/1l

Sodium Z 5.5 0.50
ng/1

Potassiun 2 2,0 0.00
ng/1
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Vertical profile for selected measurements on the sampiing date
( 8/ 2/79) with the most pronounced stratification (if any).

DEPTH TEME OXYGEN TOTAL P pH CHL a
C ng/1l ng/cu @ ngscu m

26.1 6.8 22,1 8.2 8.8
2€.0
25.4
25.1 3.5 32.0 8.0 12.0
24.9
24,7 2.0 27.7 7.8 6.7
23.7
21.7
20,3 0.1 21,7 7.7 1.7
19.2

10 18.6

11 175 0.2 138.8 7.6 0.9

12 16.3

13 14.6

14 13.6 0.3 395.4 8.0 0.7

15 12.9
This lake was included in the National Eutrophication Survey
and vas classified as eutrophic. The limiting nutrient was
determined to be ghosghorus.

OVO-JAUNEWNL20

NCN-POINT POLLUTICN SCURCES

Shoreline erosicn:
Shoreline erosion may be a significant source of siltation

Estinmated erosion rate ian region = 3.01=- 4,93 Tomss/Acre/Y¥Yr
Potertial siltation index =

(vatershed areaslake area) x soil loss rate = 214,
Potential nutrient input index =

area watershed in row cropsy/lake area = u7.2

75.% of wvatershed is in approved soil conservation practices.
Best management practices reccmmended by local SCS ofrfice:
conservation tillage, terraces, ponds/sediment and water
ccntrcl basins.

FCINT SOURCE PFOLLUTICN
Scurces/NPEDES # (if any) Compents
Plaines Pcultry Farms, Inc, 5-cell lagoon with no outflow

TAQO042354 & TIA00374768
750 hcgs Sewage lagocr



LAKE USE ASSESSMENT

Surface water classification (g)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwater aquatic life, secondarcy body
contact,
This lake is not designated as a public water supply.

Public parks:
Eig Creek State Park

Estimates of total annual lake use made by Iowa Ccuservation
Commission district fisheries biclogists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 26415, 29.2 72.0
Shore or ice fishing 70575, 78.0 192.3
Svimming 45575. 50.4 124, 2
Pleasure boating 22060. 24.4 60.1
Hunting 2823, 3.1 7.7

Picnicking,camping,otker
activities prcmgted

by the lake's presence 37675. 41,6 102.7
Snowncbiling 1737, 1.9 4.7
Ice skating and cross-

ccuntry skiing 175. 0.2 0.5
TOTAL 207035, 228.8 564, 1

Special events at Big Creek Lake contributing tc moze
than normal use include four to rfive fishing tournaments (30
Fecple each) and two sailang regattas each monta in the sum-
mer (700 pecgle each).

INPAIRMENTS

Recreation activities i1n Big Creek lake do not appear to
be i1mpaired by poor water quality or aquatic plants. Iowa
Conservation Cormission personnel consider lake usage to be at
its pctential.

Estimated aquatic plant coverage 10 &%
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE EESTORATION RECOMMENDATICNS

The water quality of this lake, 1like all 1lakes, is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt frcm scil ercsioa a2n the
watershed 1is detramental to the lake in several ways. It
ccatributes to the filling of the basin making the lake more
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shallov in the near term and hastening the basin's long tern
extinction. Plant nutrients such as rphosphorus and ammonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Following storm events, sediments
introduced into the lake reduce 1light transcarency, may
interfere with sight-feeding fish and the development of fish
€ggs, and may smother gill-breathing invertebrates. For this
reascn a strong soil conservation program is recommended <for
this watershed utilizing the best management practices
reconnended by the local soil conservation service office (see
sectaion on non-point ctollution for this lake). In addition,
it 1s recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. 2esearch on the
Iova great lakes has indicated small livestock conancentrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nputrient budgets of
dovnstreanm lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runaff, and
spray irrigation of surplus water frcm such lagoons can
significantly reduce the nutrient contributions from this
source, The above 1land use recommendations are made on the
basis they will help improve the water guality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not possikle to state the degree such a program might increase
the water guality in the lake. There are insuifficieat data on
the present inputs of sediments, nutrients, and other
ncn-pcint fpollutants to the lake. Furthermore we do uot have
adequate informaticn to gauge the effectiveness orf such a
ccnservaticn programe.
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BIG SEIRIT LAKE

LOCATICN

County: Dickirson Latitude 43 Deg 28 Hin N
Jackson, ¥y Longitude 95 Deg '6 Min W

Township 100 N Bange 36 W Section 16

WATERSHED CHARACTERISTICS
Watershed arca(excludiag lake surface)
13950, hectares ( 34471. acres)

Soil Associations within watershed

Assoc # area ha % of total
14 12546, 89,9
15 1404, 10.1

Estimated land uses (%)
Cropland Pasture Forestry Towns Other
89.6 6.5 0.4 0.1 3.5
Description of topography and soils in soil associations
represented in the watershed

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisccnsin till on the
Cary Loke. Clarion, Wekbster, Canisteo, and Nicollet
soils.

15 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisconsin till on the
Cary Loke., 1Includes very poorly drained depressional
soils. Clarion, Nicollet, Storden, and Webster soils.

Per cent of shoreline in public cwnership 17 %

PHYSICAL CHARACTERISTICS OF LAKE

Measurements from 1971 map

Area 1688, bha (4169. A)

Length of shoreline 26344, m ( 8€u32. ft)

Maximum depth 7.3 m ( 24.0 ft)

Mean depth 5.3 m ( 17. ft)

Vclume 116135600. cukic meters ( S4114. acre=-feet)

Shoreline development 1.58 Volume develcpment 2.16

Watershed/lake area ratio 8.3

Origin of tasin: Natural .

Estinate2d annual precipitation 69. cnm

Estimatad annual runoff €. cm

Estimated lake evaroratiorn 86, cnm

Thermal stratification? No

Major 1nflows (namsd and,/or permanent streams)
Unnamed Cr froa Loon L,HN.

Outlet: To East Okoktoj1 L
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BIG SPIRIT LAKE
Dickinson County



2C8 Ageucy:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa £0319

PCLLUIION ASSESSMENT

Data from lake survey in the summer of 1979, Each lake
was sampled at least 3 times. Averages are for samples in
the upper mixed zcne of the lake.

PARAMETES SAMELE MEAN STANDARD
SIZE ERROR

Secchi disc depth 6 1.0 0.07
meters

Chlorophyll a 9 46,2 5.20
mgscubic meter

Total phosphorus 8 67.4 6. 11
mgs/cubic meter

Kjeldahl nitrogen 2 1.1 0.22
Bg/1

Ammonia nitrogen 2 0.2 0.01
ng/1l

Nitrate + nitrite nitrogen 2 0.1 0.02
ng/1

Seston dry weight 8 14,3 0.81
mg/1

Turkidity 8 11.0 0.08
JTU

Total hardness 9 236. 4 1«50
mgy/1l as CacCeC3

Calcium hardaess 9 82.4 2.28
mg/1l as CaCo3

Tctal alkalinaty 8 190.7 1.42
mgs1l as CacCad3

Dissolved oxygen 8 8.4 0,55
og/1l

Specific conductance 9 426.7 4.93
micromhoss/cm at 25 C

Sulfate 3 43.8 0.93
ng/1l

Chloride 3 16. 3 0.17
mg/1l

Scdium 2 9.5 0.50
mg/1l

Fctassium 2 8.0 0.00
mg/l



Vertical profile for selected measuremeats on the sampling date
( 8/14/79) vwith the acst pronounced stratification (1f any).

DEPTH TEMP OXYGEN TOTAL P pH CHL a
m C ng/1l mgscu n mg/cu m
0 21. 4 6.8 80.1 8.6 68.4
1 21. 4
2 21.5 6.9 82.2 8.6 53.7
3 21.5
) 27,5 6.5 7941 8.6 56.9
5 21.5
6 1.5

This lake was includaed in the National Eutrophication Survey
and was classified as eutrophic., The limiting nutrient was
determined to be phosphorus, perhaps sometimes nitrogen.,
NCN=FCINT POLLUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 3.01- 4,93 Tons/Acrersir
Potential siltation index =
(vatershed areaslake area) x soll loss rate = 25.
Potential nutrient input index =
area watershed in row cropsylake area = 5.7

32.% of watershed is in approved soil conservation practices.
Best management practices reccmmended by local SCS office:
conservation tillage, grass wvaterways, terraces,
ponds/sediment and water control basins, strip-cropping,
ccntouring, pastureland and pastureland ipprovement.

POINI SOURCE EOLLUTION

Source/NPEDES & (if any) Comments
8C cattle No controls
600 cattle Runcff ccntrels

LARKE USE ASSESSHENT

Surface water classification(s)

Class A-primary body contact recreation.

Class B(W)-wildlife, warmwater aquatic life, secoadary body

contact.

Class C-raw water source for a potable water supply.

This lake Lkas alsc been designated as high quality water and

is thus subject to higher standards to protect existing uses.
This lake is used as a raw water sotrce for

about 3400 persons at Spairit Lake.
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Public parks:
Ainsworth Eeach and boat ramp (County)
Marble Beach Park (State)
Orleans Access (Puklic)
Minnewaukon Fish and Wildlife Access
Crandalls Beach
Hales Slough Pish and Wildlife Access

Estimates of total anaual lake use made by Iowa Ccnservation
Commission district fisheries biologists based on a combination
cf existing records and professicnal judgemeat.

ACTIVITY TOTAL USE/ACRE USZ/HECTARE
Fishing
Prom boats 50556, 12.1 30,0
Shore or ice fishang §6767. 23.9 59.1
Swimming 66124, 15.9 39.2
Pleasure toating 12244, 2.9 7.3
Hunting 2541, 0.6 1.5

Picnicking,camping,other
activities fprompted

by the lake's presence 61€5€E7. 147.9 365.3
Snowmcbiling 16625, 4.1 10.0
Ice skating and cross-

ccuntry skiing 4343, 1.0 2.6
TOTAL 869087, 208.5 514.9

Special events at Big Spirit Lake contributing tc more
than normal use include sailing regattas (75-100 people each).

IMPAIGMENIS

Swinming may be impaired in Eig Spirit Lake during part
of the summer because of Secchi depths less than one metar
caused by algal populations. Iova Conservation Commission
personnel consider lake usage to ke at its fpotential.

Estimated aquatic plant coverage 25 &%
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE RKRESTORATICN RECCMMENLCATICNS

The wvater guality of this lake, 1like all .akes, is
strcngly influenced by the materials that are washed into it
through its tributary streams, Silt frcm soil erosiocn 1n the
watershed is detrimental to the lake in several ways. It
ccntributes to the filling of the btasin making the 1lake more
shallow 1n the near term and hastening the basin's long tern
extinction. Plant nutrients such as phosphorus and aammonia
nitrogen and several G[esticides are carried into the lake
attached to so1l particles. Following storm events, sediments
introduced into the 1lake Teduce light transgarzancy, may
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interfere with sight~feeding fish and the develcpment of fish
eqgs, and may smother gill-breathing invertebrates. For this
reascn a strong soil conservation program is recommended for
this vatershed utilizing the best nmanagement practices
reconnended by the local soil comnservation service office (see
section on non-pcint gollution for this lake). In addition,
it is reconmended that steps be taken tu reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iowa great lakes has indicated small laivestock concentratioans
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
downstream lakes. The use of practices such as diversion
terraces above feesdlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water from such lagoons can
significantly reduce the mnuatrient ccntributions from this
SOULCE, The above land use recommendations are made on the
basis they will help improve the water quality in the lake and
slow down the filling of the lake with sedinments. They will
help protect the lake from future degradation; however, it is
not possilble to state the degree such a program might increase
the water guality in the lake. There are insufficient data on
the present inputs of sediments, nutrients, and other
ncn-pcint fpollutants to the lake. Furthermore we do not have
adequate informaticn to gauge the effectiveness of such a
cchnservation program.
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BELACK HAWK LAKE

LOCATION

Ccunty: Sac Latitude 42 Deg 18 Min N
longitude 95 Deg 1 Minp W

Township 87 N Range 36 W Section 34

WATERSHED CHARACTERISTICS
Watershed area (excluding lake surface)
4961. hectares ( 1225%. acres)

Soil Associations within watershed

Assoc # area ha % of total
11 914, 16. 4
14 187, 3.8
15 3517. 7G0.9
18 87. 1.8
24 18. 0.4
26 238. 4.8

Estimated land uses (%)
Crcpland Pasture Forestry Towns Other
80.9 12. 4 1.8 1.0 3.9
Description of topography and soils in soil associatioms
represented in the watershed

11 Nearly level and gently sloping (0-5%) prairie-derived
‘upland and terrace soils develoged from alluvium,
Wadena, Talcot, Flagler, and Saude soils.

14 Nearly level to moderately sioping (0-9%) prairie-
derived soils developed fror Wisconsin till oa the
Cary Loke. Clarion, Webster, Canisteo, and Nicollet
soils.

15 Nearly level to moderately sloping (0-S9%) prairie-
derived soils developed frcem Wiscomsin till on the
Cary Lote. Includes very poorly drained depressional
soils. Clarion, Nicollet, Storden, and Wekster soils.

18 Nearly level aad gently slcring (0-5%) prairie-
derived soils develcped fror Wisccnsin till on the
Cary Lobe. C(Calcareous soils are common. Clarion,
Harps, Canisteo, Webster, and Niccllet soils.

24 Gently to strongly sloping (2-14x) prairie-derived
soils developed frcm loess. Marshall and Monona
soils.

26 Gently to strcagly sioping (2-14%) prairie-deraived
soils developed from loess, Marshall soils.

Per cent cf shorelirne in public cwnership 59 %
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4815 METERS

BLACK HAWK LAKE
Sac County



FHYSICAL CHARACTERISTICS OF LAKE

Measurements frcam 1973 mag
Area 374, ha ( 925. A)

Length of shoreline 18329,

Maximum depth 3.7 m ( 12.0 £ft)

Mean depth 1.6 m ( S. £ft)

Yolume 5821896. cubic meters (
Shoreline development 2.67

Watersheds/lake area ratio
Origin of basin: Natural

Estinated annual precipitation 74,

EIstimated annual runoff
Estimated lake a2vagoration
Thermal stratification? No

Major inflows (named and/or permanent streaams)

Wall Lake Inlet
Outlet: Wall Iake Cutlet
208 Agency:

Icwa Department of snvironmental Quality

900 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSMENT

Data from lake survey in the summer of 1979,
was sampled at least 3 times.,

PARAMETER

Secchi disc depth
meters

Chlorophyll a
mg/cubic meter

Total phosphorus
mgs/cukbic meter

Kjeldahl nitrogen
ng/1l

Ammonia nitrogen
mgs1

m ( 60134, ft)
4718, acre-feet)
Volume development 1,28
13.3

cm

1C. cm

97. cm
Each lake

Averages are for samples in
the upper mixed 2zone cf the 1lake.

Nitrate + nitrite nitrogen

mg/1l

Seston dry weight
ng/1l

Turbidity
JTO

Total hardness
mgs/1l as CacCcC3
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SIZE
6

30
9

12

12

12

36

10

10

0.07

0.10
39.2
30.3

231.8

STANDARD
EZROR
0.03
10.92

16.79



Calcium hardness 10 124.8 3.97
ngs1 as CaCo3

Tctal alkalapity 10 173.8 5.03
mgsl as CacCcC3

Cissolved oxygen 9 5.8 0. 35
mg/1

Specific conductance 9 383.3 29. 47
micromhcs/cm at 25 C

Sulfate 7 7.2 4.76
ng/1

Chloride 6 21.8 0.11
ng/1

scdium 2 11.5 0.50
ng/1l

Fctassium 2 4.0 0.00
mg/1

Vertical grofile for saelected measurements on the sampling date
( 8/16/79) with the mcst pronounced stratificaticn (if any).

DEPTH TEME OXYGEN TOTAL P pH CHL a
] c mng/1 mg/cu o ng/cu n
0 19.6 7.0 212.,4 8.3 214.1
1 19.6 6.9 211.4 8.3 216.3
2 19.6 6.9 203.8 8.3 154. 4

This lake was included in the National Futrophication Survey
and was classified as eutrophic. The limiting nutrient vas
determined to be phosphorus, perhaps scumetimes nitrogen.

NCN-ECINT PCLLUTICN SCUBCES

Shorelire erosion:

Negligible
PFstimated erosion rate in region = 4,94~ 6.99 TonssAcres¥r
Potential siltaticn ipdex =
(wvatershed areaslake area) x soil loss rate = 80,
Fotential nutrient input index =
area wvatershed in row crcps/lake area = 10.7

33.% of watershed is in approved soil comservation gractices.,
Best management practices reccmmended by local SCS office:
terraces, conservation tillage, crop rotation.

BCINT SOURCE PCLLUTICN
N¢ fFcint sources identified
LAKE USE ASSESSHUENT
surface water classification (s)
Class A-primary tody contact recreaticn.

Class B(W)-wildlife, warmwater aquatic life, secondary body
cecntact.

139



This lake is not designated as a public water supply.

Fublic parks:
Black Hawk State Park
Speaker Park (City)
Cresent Beach Park (City)

Estimates of total annual lake use made by Iowa Conservation
Commission district fisheries biologists based on a compination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACEE USE/HECTARE
Fishing
Frcm boats 803, 0.9 2,1
Shcre or ice fishing 19092, 20.6 51.0
Svwimming 22150. 23.9 59.2
Bleasure boating 14434, 15.6 38,6
Hunting 22179. 2.5 6.1

Picnicking,camping,otker
activities rromgted

by the lake'!s presence 64362, 70.1 173. 4
Sncwrabiling 28€5, 3.1 7.7
Ice skating and cross-

ccuntry skiing 1475. 1.6 3.9
TCIAL 127960. 138.3 342.1

Special events at Black Hawk Lake contributiang tc more
than normal use include a summer water carnival (35,000
Feople) .

IMPAIERMENIS

Swimming may ke impaired in Elack Hawk Lake throughout
the summer because of Secchi depths less than one meter caused
by algal populations and other suspended matter. Fregueat
winterkills may limit fishing potential. 1Iowa Conservation
Commission personnel consider lake usage to be below its
Fctential because of a severe fish winterkill in 1974, Fish-
ery renovation using chemicals was undertaken in 1975. Winter
aeration was started in 1978.

Estimated aquatic fplant coverage 0 %

Artificial aeration used

Estimated winterkill frequencies: 1 year cut of 3
Estimated summerkill freguencies: <rare if ever

LAKE RESTORATICN RECCEUENDATICNS

The shallcwness ¢f this lake contributes significantly tc
its water gquality problenms. Because thare is relatively
little dilutioa Of nutrient inputs, autrient concentrations
are relatively high leading to high algal corcentrations and
Foor water traasgarency. The shallowness also facilitates
vind resuspension of tottom sediments causing greeter internal
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nutrieat loading. The resulting high biological productivity
leads to a high oxygen demand. The shallowness of the lake
results in a small capacity to hold dissolved oxygen, thus low
oxygen concentrations develop causing winter fisnkills.,
Deepening of the water column through dredging and or raised
vater levels <should help to solve the protlen. As aan
alternative, the symptcas of the groblem could be alleviated
by artificial aeration imn the vwinter to prevent the oxygen
concentrations from declining to lethal levels., The first
procedure would provide the greatest improvements to the lake;
however, +the second procedure would also have significant
benefits,

The water gquality of this lake, 1like all 1lakes, is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
watershed is detrimeatal to the 1lake in several ways. It
contributes to the filling of the basin making the 1lake more
shallow in +the near term aand hastening the basin's loag tern
extinction. Plant nutrients such as fphosphorus and awmmonia
nitrogen and several pesticides are carried into the lake
attached to scil particles., Follcowing storm eveats, sediments
introduced into the lake reduce 1light traansparency, may
interfere with sight-feeding fish and the development of fish
eggs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation program is recommended for
this watershed utilizing the best mnpanagement [Fpractices
reconmended by the lccal soil consegrvation service office (see
section on nom-goint pollution for this lake). In addition,
it is recommended that steps be taken to reduce tae amounts of
livestock wastes reaching tributary streams. Research on the
Iowa great lakes bas indicated small livestock coacentratioas
in areas with direct drainage to streams or tile lines can
make significant contributions to the onutrient budgets of
dcwnstream lakes. The use of practices such as diversion
terraces above feedlots, lagocns to catch feedlot runoff, and
spray irrigation of surplus water from such 1lagoons can
significantly reduce the nutrient contributions from this
source. The above land use recommendations are made on the
kasis they will help improve the water guality in the lakxe and
slow doun the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
nct possible to state the degree such a program might increase
the water quality in the lake. There ars insufficient data on
th2 present inputs of sediments, nutrients, ani othar
non-point pollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
coenservation progran.
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BLUE LAKE

LOCATICN

County: Monona Latitude 42 Deqg 2 ¥in N
Longitude 96 Deg 10 Min W

Township 83 N BRanye 46 W Sectica 2

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
643, hectares ( 1590. acres)

Soil Associations within watershed

Assoc # area ha % of total
21 5€1,. 90.3
22 63. 3.7

Estimatad land usas (%)
Cropland Pasture Forestry Towns Cther
89.3 b.7 2.2 0.0 3.7
Description of topcgraphy and soils in soil associatiocas
represented in the vatershed

21 Nearly level (0-2%) soils develcped from alluvium.
Albtaton, Haynie, and Onawa soils.

22 Level and nearly level (0-2%) soils developed fron
alluvium. Luton, Blencoe, Keq, and Salix soils,

Per cent of shoreline in public ownership 16 %

PHYSICAL CHARACTERISTICS OF LAKE
Measurements froam 13977 aagp
Area 109. ha ( z6S. A)
Length of shoreline 8832, m ( 28977. ft)
Maximum depth 2.4 m ( 8.0 £ft)
Mean depth 1.0 m ( 3. ft)
Volume 1105680, cubic meters ( 896, acre-feet)
Shoreline develcpment 2,39 Volume develcpmeat 1.25
Watershedslake area ratio S.
Origin of basin: Natural
Estimated annual precipitation 71, cm
Estimated annual runoff 8. cnm
Estimated lake evaporation 102. cm
Thermal stratification? No
Major inflows (naned ands/or permanent streams)
None
Outlet: None
208 Agency:
Iova Department of Envaironmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319
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BLUE LAKE
Monona County



FCLLUTICN ASSESSMENT

Data from lake survey in the summer of 1979,
vas sampled at least 3 tinmes,

PARAMETEER

Secchi disc depth
meters

Chlorophyll a
mgs/cubic meter

Total phosphorus
mgscubic meter

Kjeldahl nitrogen
ng/1l

Ammonia nitrogen
ngrs1l

Nitrate + nitrite aitrogen

mgs1l
Seston dry wveight
mng/1l
Tuckbidity
JTU
Total hardness
mgs1l as CacCcC3
Calcium hardness
mgs/1l as CacCo3
Total alkalinity
mg/l as CacCo3
Dissolved oxygen
ng/1
Specific conductance
micromhos/cm at 25 C
Sulfate
ng/1
Chloride
mgy/1
Scdium
mgs1l
Potassiun
ngs1l

£ach lake

Averages are rfor samgles in
the upper mixed zone of the lake.
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SAMFLE
SIZE
3
26

5

[\ 3]

Y EAN
2.0
4.7
38.3
0.88
0.23
0.07
2.9
5.5
266.5
101.2
242, 5

7.3
568.8

99,2
4,5

46,0

11.0 _

STANDARD
ERROR
0.29

1.07



Vertical profile for selected measurem=nts cn the sampling date
( 8/28/79) with the most proncunced stratification (if any).

DEETH TEMP CXYGEN
o C ng/1
0 22.8 8.1
1 22.6 8.8
2 21.0 4,2

TOTAL P
ugs/cu m

4C.8
40.1
43.2

pH

CHL a
mg/cu m

28. 1
15.3
3'7

This lake vwas not included in the National Eutrophicatioa

survey.

NCN-ECINT PCLIUTICN SQURCES

Shoreline erosion:

The trophic state based on 1575 survey is eutrophic.

Negligible
Estimated erosion rate in region = 0- 3.0 Tons/Acre/¥Yr
Potential siltation index =
(vatershed areas/lake area) x soil loss rate = 9.
Potential nutrient input index =
area vatersked in rcvw crops/lake area = 5.3

100.% of watershed is in approved soil conservation practices.
Best management practices recommended by local SCS office:
conservation tillage, conservation gplanting (trees,grass),

crop rotation.

PCINI SOURCE POLLUIICN

No pcint sources identified

LAKE USE ASSESSMENT

Sucface water classification (s)
Class A-primary bcdy contact recreation.
Class B(W)-wildlife, wacmwater aquatic life,

contact,

secondary body

This lake is not designated as a public vater supply.

Public rarks:

Lewis and Clark State Park

Fstimates of total annual lake use made by Iowa Conservation
Commission district fisheries biologists tased on a combinaticn
of existing records and professional judgement.

ACTIVITY
Fishing

Frcm boats

Shore or ice fishirg
Swimming
Fleasure boating
Hunting

TOTAL

17414,
16370.
36€18.,
415€5.
14102,
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USE/ACKE

64,7
60.9
136.1
154.5
52.4

USE/HECTARZE

159.8
150. 2
335.9
381.3
129. 4



Picnicking,camping,otlter
activities promgted

by the lake's presence 274806. 1021.6 2321.2
Snovmobiling 1215. 4.5 11.1
Ice skating and cross-

country skiing 5€42, 21.0 51.8
TOTAL 407732. 1515.7 3740.7

Special events at Blue Lake contriktuting to more than
normal use include July 4th firevorks (5,000 people).

IMPAIEMENTS

Aguatic vascular plant growth in Blue Lake has restricted
boating, swimeing, and fishing activities., Frequent winter-
kills and occasional summerkills have further impacted fish-
ing. Iowa Conservation Commission perscnnel consider lake
usage to be below its potential.

Estimated aquatic plant coverage 82 %
Estimated winterkill freguencies: 1 year out of 5
Estimated summerkill frequencies: 1 year out of 10

LAKE RESTORATION RECOMMENDATICONS

Elue Lake is characterized by shallow depths, fluctuating
vater levels, a large population oi agquatic plants, aad
frequent winterkills. Blue Lake 1is currently undergoing a
restoration rrrogram vwhich includes dredging, addition of
supplemental ground water, and stccking of White Amur, Blue
Lake!s wvatershed is also being enlarged to provide the lake
with additional surface runoff.
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BOB WHITE LAKE

LCCATION

County: Wayne Latitude 40 Deg 43 Min N
longitude 93 Deg 24 Min W

Township 68 N Range 22 W Section 4§

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
1375. hectares ( 3398. acres)

Soil Associations within watershed

Assoc # area na % of total
39 611, 44,5
40 764, 55.5

Estimated land uses (%)
Crcpland Pasture Forestry Towns Other
72.2 22.9 2.0 0.0 2.9
Cescription of topography - -and soils in soil associations
represented 1n the watershed

39 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed rfrom loess, Edina and
Seymour soils.

40 Nearly level to strongly sloping (0-14%) prairie-
derived soils developed frcm loess, pre-Wisconsin
till-derived paleosols, or pre-Kisconsin till.
Seymour, Edina, Clarinda, Adair, and Shelby soils.

Per cent of shoreline in public cwnership 71 %

PHYSICAL CHARACTERISTICS OF LAKE
Measurements frcm 1977 mag

Area 36, ha ( 89. A)

length of shoreline 6300. m ( 20670. ft)
Yaximum depth 4.3 m ( 14.0 £ft)

Mean depth 1.5 m ( £. ft)

VYclume 548053, cubic meters ( 444, acre~-feet)
Shoreline develcpment 2,97 Volume developament 1.07
Watershedslake area ratio 3€.2

origin of basin: Impoundment
Estimated annual precipitation 86. cm
Estimated arnual runoff 18. cm
Estimated lake evaporation 97. cm
Thermal stratification? Yes
Major inflows (named and/or permanent streans)
S Fork Charitcn R
Cutlet: S Fork Chariton R
208 Agency:
Iowa DLepartment of Environmental Quality
900 East Grana Avenue
Des Moines, Iowa 50319
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DEPTHS IN FEET

547 METERS

BOB WHITE LAKE
Wayne County



PCLLUTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
was sampled at least : times. Averages are for saagples in
the urper mixed zone of the lake.

PARAMETER SAMELE M EAN STANDARD
SIZE ERROR

Secchi disc depth 6 0.2 0.03
meters

Chlorophyll a 9 12.7 1. 42
mgscubic meter

Total phosphorus 7 166.7 37.54
mgscubic meter

Kjeldahl nitrogen 2 0.6 0.07
mngs1l

Aamonia nitrogen 2 0.2 0.13
ngs1l

Nitrate + nitrite nitrogen 2 0.4 0.02
ngs1

Seston dry weight 9 44,2 12.55
mgs1l

Turbidity 7 48.7 13.03
JTIUO

Total hardness 8 94.3 2.55
mgs1l as CacCcC3

Calcium hardness 8 69.2 1.85
mgs1l as CacCo:

Total alkalinity 8 69.0 2.51
mg/1l as CacCoO:

Dissclved oxygen 8 6.7 0.77
ng/1l

Specific coaductance 8 208. 1 2.98
micrcmhos/cm at 25 C

Sulfate 3 23.5 0.50
ngs1

Chloride 4 8.2 0.14
ngs1l

Sodiunm 2 7.0 0.00
mg/1l

Potassiun 2 6.0 0.00
ng/1
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Vertical profile for selected measurements cn the sampling date
( 8/21/79) with the most proncunced stratification (1f any).

DEPTH TENE OXYGEN TOTAL P PH CHL a
o C ags1l mg/cu m mg/cu m
0 26.8 7.2 17S.1 7.9 12,0
1 26.8
2 26,6 6.8 194.9 7.9 16.5
3 22.2 2.3 2¢8.1 7.4 6.7

This lake was not included in the National Futrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NCN-FCINT PCLLUTICN SCUECES

Shoreline erosion:
A few sections of shoreline with severe erosion
Estimated erosion rate in region = 10.80-11.97 Tons/Acre/¥r
Potential siltation index = )
(watershed areaslake area) x soil loss rate = 435,
Potential nutrient ingput index =
area vwatershed in rowv crcpss/lake area = 27.6
55.% of watershed is in approved soil conservation practices.
Best management practices reccammended by local SCS office:
terraces, contouring, conservation tillage, crop rotation,
pastureland and pastureland improvement.

ECINT SCURCE EGLLUTICH
No point sources identified
LAKE USE ASSESSMENT

Surface water classification(s)
Class A-pramary body contact recreation.
Class B(W)-wildlife, warmwater aquatic life, secondary body
contact.
Class C-raw water source for a potable water supply.
This lake is used as a raw water source for
atcut 700 persons at Allerton.

Public parks:
Beb White State Park

Estimates of total arnual lake use made by Iowa Conservation
Ccmmission district fisheries biologists tased on a combinaticn
of existing records and professicnal judgement.

ACTIVITY TOTmL USE/ACRE USE/HECTARE
Fishing
Frcm boats 435, 4.9 12.1
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Shore or ice fishing 53E3. 60.5 149.5
Swimming 7698. 86.5 213.8
Pleasure boating 91. 1.0 2.5
Hunting 0. 0.0 0.0
Bicnicking,camping,cther
activities pronmgted
by the lake!s presence 2170. 24,4 60.3
Snovmcbiling 0. 0.0 0.0
Ice skating and cross-
ccuntry skiing 122, 1.4 3.4
TCTAL 15899. 178.6 441.6
INPAIEMENTS

Swimming may be impaired in Bob White lLake throughout the
sunmer due to high concentrations of suspended matter. Iowa °’
Conservation Commission personnel consider lake usage to be
below its potential because of siltation problems and poor
fishing.

Estimated aquatic plant coverage 2 &
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE RESTORATICN BECCMMENDATICNS

The water quality of this lake, 1like all 1lakes, 1is
strcngly irfluenced by the materials that are washed into it
through its tributary streams. Silt from soil erosion iu the
vatershed is detrimental tc the 1lake in several ways. It
contributes to the filling of the kasin making the lake more
shallow in the near term and hastening the basin's long tern
extinction. Plant nutrients such as phosphorus and ammonia
nitrogen and several pesticides are carried into the lake
attached to soi1l particles. Following storm events, sediments
introduced into the lake reduce 1light transparency, may
interfere with sight-feeding fish and the develorment of fash
eggs, and may smother gill-breathing invertebrates, sfor this
reascn a stroag soil conservation program is recommended for
this vatershed utilizing the best management practices
reccnmended by the local soi1l conservation service office (see
section on non-point pollutaon for this lake). In addition,
it is recommendcd that steps be taken tc reduce the amounts of
livestock wastes reaching tributary streams. BResedrch on the
Iowa great lakes has indicated small livestock conceatrations
in areas with darect drainage to streams or tile lines can
make siynificant coatributions to the nutrient budgets of
downstream lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoif, and
spray irrigation of surplus water frcm such lagooas can
significantly reduce the nutrient contributions <from this
Source. The akove 1land use recommendaticns are made on tkhe
basis they will help improve the water gquality in the lake aad
slow down the filling of the lake with sediments. They ¥ill
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help protect the iake from future degradation; however, it is
not possible to state the degree such a program might increase
the water quality in the lake. There are insufficient data on
the rpresent 1inputs of sediments, autrients, and other
non-point rfollutants to the lake. Furthermore we do not have
adeguatz2 information to gauge the effectiveness of such a
conservation progranme.
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BEIGGS WOODS LAKE

LOCATION

Ccunty: Hamilton Latitude 42 Deg 26 Min N
Longitude 93 Deg 48 Min W

Tovaship 88 N Range 25 W Section 17

WATERSHED CBARACTERISTICS
Watershed area (excluding lake surface)
1054. hectares ( 2606. acres)

Soil Associations within watershed

Assoc @ area ha % of total
14 892. 84,6
217 162, 15.4

Estimated land uses (%)
Cropland Pasture Forestry Towns Other
84,7 7.7 4.4 0.0 3.2
Description of topography and s50ils in soil associatioas
represented in the watershed

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisconsin till on the
Cary lLoke., <Clarion, Webster, Canisteo, and Nicollet
soils.

217 Nearly level to very steep (0-4C%) forest and mixed
prairie-forest-derived soils develored from Wisconsin
till on the Cary Lobe. Includes some soils on
bottomlands and terraces. Bayden and Lester soils.

Per cent of shoreline ain public ownership 100 %

PHYSICAL CHARACTERISTICS CF LAKE
Measurements from 1979 mag

Area 24, ha ( 59. A)

Length of shoreline 3810, m ( 12499, ft)
Maximum depth 9.1 m ( 30.0 £ft)

Mean depth 3.6 m ( 12, £t)

Volume 865638, cupic meters ( 701. acre-feet)
Shoreline development 2,19 Volume development 1,18
Watershed/lake area ratio 43,9

Origin of basin: Impoundment

Estimated annual precipitation 76. cnm

Estimated annual runoff 13. cm

Estimated lake avagoration S1. cnm

Thermal stratification? Yes

Major inflows (namsd and/or permanent streaas)
None

Outlet: Unnamed
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604 HETERS

BRIGGS WOODS LAKE
Hamilton County



2C8 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenae
Des Moines, Iowa 50319

POLLUTIGN ASSESSHENT

Data from lake survey in the summer of 1979, Each lake
vas sampled at ieast 3 times. Averages are for samples in
the upper mixed zone of the lake.

PABRAMETER SAMPLE MEAN STANDARD
SIZE ERROR
Secchi disc depth 6 2.8 0.66
meters

Chlorophyll a
mg/cubic meter

9 32,0 10.27
Total phosghorus 9 39.6 13.37
2

mg/cubic meter

Kjeldahl mnitrogen 1.8 0.84
mng/1

Amnmonia nitrogen 2 0.1 0.01
mg/1

Nitrate + nitrite aitrogen 2 4.7 0.25
mng/l

Seston dry weight 9 3.5 1.27
mng/1l

Turkidity 9 1.9 0.52
JTU

Tctal hardness 10 298.2 7.69
mg/1l as CaCo03

Calcium hardness 10 175. 4 5.14
g/l as CaCo3

Tctal alkalinity 9 213.1 4,68
mgs/1l as CaCo3

Dissolved oxygen 12 9.5 O.44
ng/1

Specific conductance 9 532.8 16. 40
micrcmhos/cm at 25 C

Sulfate 4 34.7 2.95
g/l

Chlcride 5 22.6 1.40
mg/1l

Scdium 2 5.0 0.00
ng/l

Potassiun 2 2.0 0.00
ng/1l
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Vertical profile for selected measurements on the sampling date
{ 8/23/79) with the most proncunced stratificatiom (if any).

DEPTH TEMP CXYGEN TOTAL P pH CHL a
o C mg/l mg/cu o mg/cu m
0 22.5 8.8 17.1 8.4 60.8
1 22.6 8.9 1. 8.4 5.1
2 22.6 8.7 16.5 8.5 70,2
3 21.4
4 20.5 4.€ 14S.6 7.7 4.1
5 19.9

This lake was not included in the Naticnal Eutrophication
Survey. The trophbic state based ¢n 1975 survey is eutrophic.

NCN-ECINT POLLUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate im region = 0- 3.0 Tons/Acre/ir
Potential siltation 1index =
(vatershed area/lake area) x soil loss rate = 00,
Potential nutrieat input index =
area watershed in row cropss/lake area = 37.2

95.% of watershed is in approved soil conservation practices.
Best management practices recommended by local SCS office:
terraces, crop rotation, comservation tillage.

ECINT SOURCE EOLLUTICN
No point sources identified
LAKE USE ASSESSMENT

Surface water classification(s)
Class A-primary body contact recreation.
Class B(4)-wildlife, warmwater aguatic life, secoandary body
contact,
This lake is not designated as a public water sugply.

Public parks:
Briggs Woods

Estimates of total amnual lake use made by Iowa Conservation
Ccnmission daistrict fisheries biologists based on a combination
of existing records and grofessional judgement.

ACTIVITY TGCTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 7034, 119.2 293.1
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Shcre or ice fishing 15242, 258.3 635.1

Svimming 16827. 285,2 701.1
Pleasure boating 3212. S4.4 133.8
Hunting 0. 0.0 0.0

Picnicking,camping,other
activities prompted

bty the lake'!s presence 39030. 661.5 1626. 3
Saowmcbiling 0. 0.0 0.0
Ice skating and cross-

country skiing 1128, 19.1 47.0
TCTAL 82473, 1397.8 3436. 4

Special events at Briggs Woods Lake contributing to more
than normal use iaclude a Boy Scout camparee (400 people).

INPAIBMENTIS

Swimming may be impaired in Eriggs Woods Lake durinyg part
of the summer because of Secchi depths less than one meter
caused by algal populations. Iowa Conservation Commission
personnel consider lake usage to ke at its fpotential,

Estimated aguatic glant coverage 25 %
Estimated vinterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BESTORATION RECCMMENDATICNS

No specific restoration efforts are reconmended for
Briggs WHoods lake. The high water guality of this 1lake is
indicated by the four meter Secchi disc transparency observed
in Jupne sampling, the highest for any lake throughout the
survey. However, late summer blooms of blue-green algae may
still occur. briggs Woods Lake is fed p[primarily by tile
outflows that are 1low in suspended matter and attached
phosphorus. Another potential inflowing stream, with lower
water gquality due to surface runoff of sediments and
nutrients, has been diverted away from the lake. Limiting
lake inflows to tile runoff, and diverting streams o¢f 1lowver
water qualiaity, should be considered in the restoration prograt
for other lakes in Iowa.
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BEOWNS LAKE

LOCATIGN

County: Woodbury Latitude 42 Deg 19 Min N
Longitude 96 Deg 19 Min #

Township 87 N Range 47 W Section 33

WATERSHED CHARACTIZRISTICS
Watershed area {excluding lake surface)
421. hectares ( 1040. acres)

Soil Associations within watershed

Assoc # area ha % of total
22 37. 8.7
21 36¢<. 86.7

1 19. 4.6

Estimated land uses (%)
Cropland Pasture Forestry Towns Cther
88,7 4.9 2.6 0.0 3.8
Description of topography and soils in soil associations
represented in the watershed

22 Level and nearly level (0-2%) soils developed from
alluvium, Luton, Blencoe, Keg, and Salix soils.

21 Nearly level (0-2%) soils develcped from alluvium.
Albatcn, Haynie, and Onawa soils.,

1 Nearly level and gently sloping (0-5%) soils developed
from alluvium. Fluvents and Sarpy soils,

Eer cent of shoreline in public cwanership 60 %

PHYSICAL CHARACTERISTICS OF LAKE

Measuceaeats from 1979 map

Area 89. ha ( z219. A)

Length of shoreline 9953. m ( 32654. Lt)

Maximum depth 3.0 m ( 10.0 ft)

Mean depth 1.4 m ( 5. ft)

Vclume 1280627, cubic meters ( 1038, acre-feet)

Shoreline develcpment 2.98 Volume development 1.42

Watershedslake area ratio 4,7

Origin of basin: Natural

Estimated annual precipitation 71. cm

Estimated annual runoff 8. ca

Estimated lake evaporation 97. cm

Thermal stratification? No

Major inflows (named and/or permanent streaams)
Ncne

Outlet: Unnamed
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8602 METERS BROWNS LAKE
Woodbury County



2G8 Agency:
Iova Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSHENT
Data from lake survey in the summer of 1979

the urrer mixed zone cf the lake.

PARAMETER SAMELE
SIZE

Secchi disc depth 3
meters

Calorophyll a 20
mg/cubic meter

Tctal ghosphorus 6
mg/cukic meter

Kjeldahl nitrogen 2
ng/1

Ammonia nitrogen 2
ng/1

Nitrate + pnitrite nitrogen 2
mgs1

Seston dry weight 9
ng/1

Turbidity 9
JIU

Total hardamess 9
mgs1l as CacCo3

Calcium hardness 9
mgs1 as CaCQ3

Total alkalinity 9
ng/l as CacCo:

Dissolved oxygen 9
ng/l

Specific conductance 9
micrcmhcsy/cm at 25 C

Sulfate 3
ng/1

Chlorade 3
ng/1l

Scdium 2
ngs1

Potassium 2
ng/1l
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. Each lake
vwas sampled at least 3 times. Averages are for samples in

MEAN
0.9
2.4

43.1
0.63
0.13
0.09

11.2

152.7
36.7
190.7
7.5
372.2
28.0
10.2
40.5

10.5

STANDARD
ERROR
0.09
0.38
2.717

0.20



Vertical profile for selected measurements on the sampling date
( 8/28/79) with the most pronounced stratification (if any).

DEPTH TEME CXYGEN
n C ngs1
0 23.5 8.0
1 23.4 7.8
2 22.8 7.9

TOTAL P
mg/cu m

31.8
3¢.7
42.8

pH

9,2
9.2
9.2

CHL a
mg/cu m

7.1
6.0
0.7

This lake was not included in the Naticnal Eutrophication

Survey.

NCN-POINT POLIUTICN SQURCES

Shoreline erosion:

The trophic state based on 1979 survey is eutrophic.

Negligible
Estimated erosion rate in regioa = 0- 3.0 Tons/Acre/sir
Potential siltation index
(vatershed areas/lake area) x soil loss rate = 7.

Potential nutrient input index

area watershed in row cropss/lake area =
100.% of watershed is in approved soil conservation fractices.
Best management practices recommended by local SCS office:

ccnservation tillage.

PCINT SOURCE PCLIUTICN

No pcint sources identified

LAKE USE ASSESSMENT

Surface water classification (s)
Class A-praimary body contact recreaticn,
Class B(W)-wildlife, warmwater aquatic life, secondary body

contact.

4,2

This lake is not designated as a public water supply.

Public parks:

Browns Lake-Bigelow Park (County)

Estimates of total annual lake use made by Iowa Ccnservation
Commission district fisheries bioclogists based on a combination
cf existing iecords and professional judgement.

ACTIVITY
Fishing

Frcm boats

Shore or i1ce fisaing
Swimming
Fleasure Loating
Hunting

TOTAL

1068.
39%2.
32¢50.
33€1.
9254,
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USE/&ACRE

4.9
18.2
148.6
15.3
“2.3

USE/EECTARE

12.0
4%.9
365.7
37.8
104, 0



Picnicking,camping,other
activities prcmgted

by the lake's presence 26050, 118.9 292.7
Snowmobiling 226, 1.0 2.5
Ice skating and cross-

country skiing 382. 1.7 4,3
TOTAL 768€3. 351.1 863.9
IMPAIEMENIS

Svimming may ke impaired in Browns Lake during part of
the summer because of Secchi depths less than one meter caused
by algal populations. Aguatic plant growth may impair boating
and shoreline fashing. Frequent winterkills may also limit
fishing potential., Point source fpolluticn from septic systems
may occur. Iowa Ccnservation Commission personnel consider
lake usage to be below its potential.

Estimated aquatic plant coverage S0 %
Estimated wvinterkill frequencies: 1 year out of 3
Estimated summerkill frequencies: rare if ever

LAKE BESTCRATION RECCMMENELCATICNS

Erown's Lake is characterized by shallowness, a large
Fopulation of nmacrophytes, aand frequeat winterkills. In an
effort to increase the recreational value of Brown's Lake, the
water level in the lake is being raised by the addition of
heated effluent from a coal fired power station. The addition
of this wvater is [fprojected to increase the lake's maximum
depth by .85 meters and its surface area by 135 hectares,
Much of the additicnal surface area will be less than one
meter 1n depth and should support extensive stands of aquatic
macrorhytes. The stocking of White Amur is recommended for
the control of aquatic vegetation, kater quality and
biological gpopulations in the lake should be monitored to
deternine the impact of heated effluent additioans.

102



CARTER LAKE

LGCATION

County: Pottawattamie Latitude 41 Deg 18 Min N
Douglas,NE Longitude 95 Deg 55 Min W

Tcwaship 75 N Range 44 W Section 16

WATEBRSHED CHARACTERISTICS
Watershed area(excluding lake surface)
4707. hectares ( 11632. acres)

Soil Associations within watershed

Assoc # area ha % of total
6 NE 2092, 44.4
SNE 2615, 55.6

Estimated land uses (%)
Cropland Pasture Forestry Towns Other
0.0 0.0 0.0 100.0 0.0
Description of topography and soils in soil associations
represented in the watershed

6NE Albaton-Haynie association: Deep, poorly drained to
noderately well drained, nearly level clayey and silty
scils on bottom land along the Missouri River.

S5NE Monona-Ida association: Deep, well-drained, nearly
level to very steep silty soils on bluffs adjacent to
the Missouri River Vailey.

Fer cent of shoreline in public cvnership 100 %

PHYSICAL CHARACTERISTICS OF LAKE
Measuremeats from 1979 map
Area 128. ha ( 315. A)
Length of shoreline 10771, » ( 35339. ft)
Maximum depth 8.5 m ( 28.0 ft)
Mean depth 2.5 m ( 8. ft)
Vclume 318C€73, cubic meters ( 2578. acre-feet)
Shoreline develcpment 2.69 Voiume development 0.88
Watershed/lake area ratio 3€.8
origin of basin: Natural
Estimated annual precipitaraica 81. cm
Estimated aanuval runoff 10. cm
Estinated lake evagoration 102, cm
Thermal stratification? No
Major inflows (named ands/or permanent streaams)
None

Cutlet: None
2C8 Agency:

Icwa Department of Envirconmental Quality

900 East Grand Avenue

Des Moines, Iowa 5G3193
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CARTER LAKE
Pottawattamie County



POLLUTION ASSESSHENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 2 times., Averages are for samples in
the upper mixed zone cf the lake.

PARAMETER SAMPLE MEAN STANDARD
SIZE ERROR

Secchi disc depth S 0.6 0.05
meters

Chlorophyll a 10 39.4 3.21
mng/cubic meter

Total ghosphorus 10 86.3 6.56
mgscubic meter

Kjeldahl nitrogen 2 0.9 0.07
ng/1l

Ammonia nitrogen 2 0.2 0.00
mgs1l

Nitrate + nitrite nitrogen 2 0.1 0.02
mg/1l

Seston dry weight 10 11.9 1. 10
ng/1l

Turbidity 1 2.8 0.95
JTU

Total hardness 10 219.0 5.56
mgs1 as CacCda3

Calcium hardness 9 107.3 4.53
mgs1l as CacCg3

Total alkalinity ‘11 218.4 2.57
ng/1l as CaCoO:

Dissolved oxygen 10 7.5 0.83
ng/1

Specitic conductance 9 S41.1 10.37
micromhos/cm at 25 C

Sulfate 3 60.2 0.60
ng/1l

Chloride 3 24.8 0.17
mngsl

Sodium 2 45.0 1.00
ng/1

Potassiun 2 8.5 0.50
mng/1l
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Vertical profile for selected measurements cn the sampling date
( 8/27,/79) with the most promnounced stratification (if any).

DEETH TEME OXYGEN TOTAL P pH CHL a
i C ng/1l mg/cu m Bgy/Ccu m
0 23.5 4.5 9z.2 8.3 31. 4
1 23.5 4.3 105.0 8.3 25.8
2 23.5 4.2 102.2 8.2 30.7
3 22.4

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NCN-FCINT PCLLUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 0- 3.0 Tons/Acre/Yr
BEctential siltation index =
(vatershed areaslake area) x soil loss rate = 55.
Fotential nutrient input index =
area watershed in row cropsslake area = 0.0

0.% of watershed is in approved soil compnservation practices.

PCINT SCURCE POLLUTICNM

Source/NPEDES # (if any) Conments

Errley Airgort Stormwater runoff
NE0111848

City of Omaha Storuwater runoff

LAKE USE ASSESSMENT

Surface water classification(s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwater aquatic life, secondary body
contact.
This lake is not designated as a public water supply.

Public parks:
Levi-Carter Park (City of Cmaha)

Estimates of total annuai lake use made by Iowa Conservation
Commission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 2540, 8.1 16.8
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Shcre or ice fishing 11682, 37.1 91.3
Swimming 0. 0.0 0.0
Pleasure boating 289¢4., 92.0 226.5
Hunting 0. 0.0 0.0
Picnicking,camping,other
activities prompted
by the lake's presence 18347, 58.2 143, 3
Snowmcbiling 782. 2.5 6.1
Ice skating and cross-.
ccuntry skiing 782, 2.5 6.1
TOTAL €3127. 200.4 493.2
IMPAIRMENTS

Swimming may be impaired im Carter Lake throughout the
summer because of Secchi depths less than one meter caused by
algal populations. Aquatic vascular plant growth may inter-
fere witih shoreline fishaing. PFrequent winterkills may limit
fishing potential. 1Icwa Conservation Ccmmission personnel
ccosider lake usage to be below its potential.

Estimated aquatic plant coverage z7 &%
Estimated winterkill fresquencies: 1 year cut of 5
Estimated summerkill freguencies: rare if ever

LAKE BRESTCEATION BECCHMMENDATICNS

Water gquality in Carter lake is degraded by several urban
inputs., The Nebdbraska Department of Eavironmental Control has
prepared a report descrilking the poor water quality resulting
from storm water runoff from the city of Omaha and Eppley
Airport (A Feport oa Carter Lake, Fall 1979). Storm water
runoff carries roadway dirt, deicing salt, crganic matter, and
nutrients to the lake. There has also been a problem with
possible 1illegal discharges to the stcra sewer systenm to the
northwest of tke lake. In addition, Egpley Airport has
ccntributed minor discharges of aviation fuel and ethylere
glycol used in airplane deicing, as well as major inputs, such
as a 1977 jet fuel spill intrcducing approximately 6,500
gallons of fuel to the lake. Eppley Airport has obtained an
NEDES fermit for its storm water discharges, which are
regularly monaitored to insure comgliance.

It is recommended that storm water runoff from the
airport and urktan areas be diverted away from Carter Lake and
that water be pumped irom the Missouri River to maiatain water
levels., To minimize siltation problems, a desiltiny Lkasin
should be used to bhelp remove particulate materials £rcm the
Missouri River water prior to its introduction to the lake.

Because large quantities of rooted aquatic vegetation
interfere with recreational activities 1in this lake, a progranm
ot vegetaticn contiol is reccmmended. #hile this might be
accomnglaished through mechanical harvest or the use of
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chemicals, studies in other Icwa lakes bhave shown that
controlled stocking of the imported White Amur at the proper
densities can Frovide biological control. The
cost-effectiveness and suitakility of White Amur stocking
should be investigated for this lake.

The shallcwness orf this lake contributes significantly to
its water quality problems. Because there 1is relatively
little diluticm of nutrient inputs, nutrient conceantratioas
are relatively high leading to high algal concentrations and
Foor water transparency. The shallowness alsc facilitates
wind resuspension cf Lottom sediments causing greater interaal
nutrient loading., The resulting high biological productivity
leads to a high oxygen demand. The shallowness of the lake
results in a small capacaity to hold dissolved oxygen, thus low
oxygen concentrations develop causing winter fishkills,
Deepening of the water column through dredging and or raised
water levels should help to solve the problen, As an
alternative, the symptoms of the problem could be alleviated
by artificial aeration 1in the vinter to prevent the oxygen
concentrations from declining to lethal 1levels. The first
procedure would provide the greatest improvemeants to the lake;
however, the second procedure would also have significant
benefits.
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CENTER LAKE

LCCATION

County: Dickinson Latitude 43 Deg 25 Min N
Loagitude 95 Deg 8 Min W

Township 99 N Bange 36 W Section 7

WATERSHED CHARACTEBRISTICS
Watershed area(excluding lake surface)
302. hectares ( 745, acres)

Scil Associations within wvatershed
Assoc # area ha % of total
14 302, 100.0
Estimated land uses (%)
Crcpland Pasture Forestry Towas Other
90.6 5.7 0.3 0.0 3.4
Cescripticn of topography and soils in soil associatioans
represented in the watershed

14 Nearly level to moderately sloping (0-9%) prairie-
derived scils developed from Wisconsin till on the
Cary lobe. Clarion, Webster, Canisteo, and Nicollet
soils.

Per cent of shoreline in public ownership 16 %

PHYSICAL CHARACTERISTICS OF LAKE
Measurements frcm 1970 map
Area 89. ha ( 220. Aa)
Length of shoreline 4161. m ( 13651, ft)
Maximum depth 4.6 m ( 15.0 ft)
Mean depth 3.5 a ( 11. ft)
Vclume 3105489, cubic meters ( 2517. acre-feet)
Shoreline development 1,24 Volume develcpment 2.28
Watershedslake area ratio 3.4
Origin of tasin: Natural
Estimated annual precipitation 69. cm
Estimated annual runoff 8. cm
Estimated lake evaporation 89. cn
Thermal stratification? Partial
Major inflows (aaaed and/or permanent streams)
None
Outlet: Unnamed
208 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 5C319
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PCLLUTICN ASSESSMENT
Cata from lake survey in the summer of 1979. Each lake

wvas sampled at least 3 times. Averages are for samgles in
the urper mixed zcne of the lake,

PARAMETER SAMPLE MEAN STANDARD
SIZE ERROR

Secchi disc depth 6 0.4 0.04
meters

Chlorophyll a 6 90.3 9.18
mg/cubic meter

Total phosphortus 10 119.8 6.78
mg/cukic meter

Kjeldahl nitrogen 2 1.7 0.06
ng/1l

Ammcnia nitrogen 2 0.1 0.00
mg/1l

Nitrate + nitrite nitrogen 2 0.1 0.01
mg/1

Seston dry weight 11 33.5 3.16
ng/1

Turbidity 10 24.8 2.31
JTU

Tctal hardness 1 203.3 1.18
mg/l as CaCo3

Calcium hardness 12 50.3 2,45
mg/1l as CacCoO3

Tctal alkalinity 10 178.8 12.18
mgys1l as CacCdd

Lissolved oxygen 9 9.2 1.35
ng/1

Specitic conductance 9 406.1 8.07
micrcanhosscm at 25 C

Sulfate 3 5.3 0.60
ng/1l

Chloride 3 28.3 0.17
mg/1l

Scdium 2 13.5 0.50
mg/1

Pctassium 2 15.0 0.00
mg/1l
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Vertical profile for selected measurements on the sampling date
( 8/13/79) with the mcst pronounced stratification (if any).

DEPTH TEMP OXYGEN TOTAL P pH CHL a
B C ng/1l ng/cu o mgsycu o
0 22.4 6.5 10¢.8 9.2 101.0
1 22. 4 6.4 106.6 9.1 116.0
2 22.4
3 22.4 6.4 109. 4 9.1 112.3
4 2z.4

This lake was not included in the Naticnal Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic,

NON-ECINT PCLLUTICH SCURCES

Shoreline erosion:
A few sections of shoreline with severe erosion

Estimated erosion rate in region = 3.01- 4,93 TonssAcrersYr
Potential silcation index =

(vatershed areaslake area) x soil loss rate = 14,
Potential nutrient input index =

area watershed in row cropsslake area = 3.1

32.% of watershed is in approved soil ccnservation practices.
Best management practices recommended by local SCS office:
ccaservation tillage, grass waterways, terraces,
ponds/sediment and vater control basins, strip-cropping,
ccntouring, pastureland and pastureland improvement.

PCINT SOURCE POLLUTICN
No pcint sources identified
LAKE USE ASSESSHENT

Surface water classification (s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwater aquatic life, secondary body
ccntact.,
This lake is not designated as a public water supply.

Public rarks:
State Fish and Wildlife Access

Estimates of total annual lake use made by Iowa Conservation
Commission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTIAL USE/ACRE USE/HECTARBR:
Fishing
Frcm boats 16£9. 745 18.6
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Shore or ice fishing S642, 25.6 63.4
Swimning 4152, 18.9 U6.7
Fleasure boating 1329, 6.0 14.9
Hunting S€Eu. 4.4 10.8
Picnicking,camping,other
activities pronmgted
by the lake's presence 1850. 8.4 20,8
Snowmocbiling 1737. 7.9 19.5
Ice skating and cross-
ccuntry skiing 1042, 4.7 11.7
TOTAL 18375, 83,5 <06.5

Special events at Center lake contributing to more than
normal use include slalom ski contests (75 people).

IMPAIRMENTIS

Swimming may be impaired in Center Lake tkroughout the
sunmer because of Secchi depths less than one meter caused by
algal populations. Occasional winterkills may limit £fishing
pctential. Iowa Conservation Commission perscunel corsider
lake usage to be below its potential because of stunted bulli-
head and black crappie populations,

Estimated aquatic plant coverage 2 &
Estimated winterkill frequencies: 1 year cut of 7-10
Estimated summerkill fregquencies: rare if ever

LAKE RESTOBATION RECCMHENDATICNS

Eecause this lake is productive and relatively shallovw,
dissclved oxygen deficits develop and cause winter ands/or
sunmer fishkills., The use of artificial aeration devices tc
maintain dissclved oxygen concentraticas should ke considered.

The water quality of this 1lake, 1like all lakes, is
strongly influenced by the materials that are washed into it
through its trabutary streams. Silt frcm soil erosion in the
watershed is detrimeantal to the lake an several ways. It
contributes to the filling of the basin making the lake more
shallow 1n the near term and hastening the tasin's long tern
extinction. Plant nutrients such as fphosprhorus and ammonia
nitrogen and several p[pesticides are <carried into the lake
attached to soi1l particles. Fcllowaing storm events, sediments
introduced 4into the 1lake reduce 1light transparency, may
intertere withk sight-feeding fish and the development of fish
eggs, and may smother gill-breathing invertebrates, For this
reason a strong soil conservation prograa is recomaended for
this wa tersked utilizing the best management r[ractices
recommended by the local soil conservation service office (see
secticn on non-roint pollution for this lake). In addition,
it is recommended that steps ke taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iova gr=2at lakes has indicated small livestock concentrations
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in areas with direct drainage to streams or tile lines can
make significant contributions tc the nutrient budgets of
dcwnstream lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water trom such lagooas can
significantly reduce the nautrient contributions <from this
scurce, The above land use reccmmendations are made on the
basis they will helfp izprove the water quality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not pcssiktle to state the degree such a program might imcrease
the water quality in the lake. There are insufficieat data on
the present inputs of sediments, nutrients, and other
non-point f[fpollutants to the lake., Furthermore we do not have
adequate information to gauge the effectiveness of such a
conservation program.
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CENTEAL LAKE

LCCATION

County: Jones Latitude 42 Deg 7 Min N
Longitude 91 Deg 8 Min W

Township 84 N Bange 3 W Section 1

WATERSHED CHARACTERISTICS
Watershed area (excluding lake surface)
148, hectares ( 365. acres)

Soil Associations within watershed
Assoc # area ha % of tctal
82 148, 100.0
Estimated land uses (1)
Cropland Pasture Forestry Towns Cther
77.5 17.¢C 1.6 0.0 3.8
Description of topography and soils in soil associations
represented in the watershed

82 Gently sloping to moderately steep (2-18%) prairie
to forest-derived soils developed from loess or
loess over pre-Wisconsin till. Downs, Fayette, Tana,
and Dinsdale soils.,

Fer cent of shoreline in public cwnership 100 %

PAYSICAL CHARACTERISIICS OF LAKE
Measurements frcm 1976 mag

Area 10. ha ( 25. A4)

Length of shoreline 2524, m ( €279, ft)
Maximum depth 5.5 m ( 18.0 ft)

Mean depth 2.4 m ( 8. ft)

Vclunme 242355, cubic meters ({ 196. acre-feet)
Shoreline development 2.24 Vclume development 1,31
Watershed/lake area ratio 14.8

Oorigin of rasin: Impoundment
Estimated anrual precipitatican 89, cm
Estimated annual runoff 20, cm
Estimated lake evagoration 86. cm
Thermal stratification? Yes
Major inflovws (named and/or permanent streans)
Unnamed
Cutlet: Unnamed
208 Agency:
Iowa Department ot Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319
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POLLUTION ASSESSMENT

Lata from lake survey in the summer of 1979,
vas sanpled at least : times,

PARAMETER

Secchi disc depth
meters

Chlorophyll a
mg/cubic meter

Total phosphorus
@g/cubic meter

Kjeldanl nitrogen
ng/1

Ammonia nitrogen
mgs1l

Nitrate + nitrite nitrogen

ag/sl
Seston dry weight
ng/1
Turbidity
JT0
Total hardmness
mgsl as CaCo03
Calcium hardness
mgs1l as CaCoO2
Total alkalinity
ag/1l as CacCoO:
Lissolved oxygen
mg/1
Specific conductance
micromhos/cn at 25 C
Sulfate
ng/1
Chloride
ngs1
Scdium
ng/1
Fotassiun
ng/1l

Each lake

Averages are for samgles in
the upper mixed zcne of the lake.
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0.06
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Vertical profilie ifor selected aeasurements on the sampling date
( 7/30/79) with the most proncunced stratification (if any).

DEETH TEM? CXYGEN TOTAL P pH CHL a
m C ngs1 Eg/cu ngs/cu m
0 27.6 7.1 42,2 8.7 74,1
1 27.6 7.0 164.4 8.7 100.7
2 27.2
3 22.6 0.0 551.1 7.8 22,5
4 20.3

This lake was not included in the Naticmal Eutrophication
Survey., The trophic state based on 1979 survey is eutrophic.

NCN-POINT PCLIUTICN SOURCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 13.20-14,30 Tons/Acre/¥Yr
Potential siltation index =
(wvatershed areaslake area) x soil loss rate = 203,
Potential nutrient input index =
area watershed ia row crcps/lake area = 11.5

50.% of watershed is in approved soil ccnservation gractices.
Best management practices recommended by local SCS office:
terraces, conservation tillage, contouring, strip-cropping.

PCINT SOURCE POLLUTIICN
No point sources identified
LAKE OSE ASSESSMENT

Surface wvater classification(s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwater aquatic life, secondary body
contact.
This lake is not desicnated as a public water sufgply.

Public parks:
Central Park (County)

Estimates of total annual lake use made by Iowa Conservation
Ccmmission district fisheries kiologists based on a combinaticn
of existing records and professicnal judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 2260, 90.4 226.0
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Shore or ice fiashing 14313, 572.5 1431.3

Swimming 11725. 469.0 1172.5
Bleasure boating 1347, 53.9 134.7
Hunting 0. 0.0 0.0

Picnicking,camping,other
activities prcmpted

by the lake's presence 35389, 1414.4 3535.9
Snowmobiling 0. 0.0 0.0
Ice skating and cross-

countrcy skiing 0. 0.0 0.0
TOTAL 65CCu., 2600.2 6500. 4

Special events at Central Lake contributing to mcre than
normal use include the I.W.L.A,-I.C.C, Fisheree (500 people).

IMPAIBMENIS

Swinming may Ebe impaired in Central Lake throughout the
summer because of Secchi depths less than one meter caused by
algal populations. Iowa Conservation Ccmmission personnel
ccnsider lake usage to be above its potential.

Estimated aquatic plant coverage 8 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BESTORATION RECCMHMENDATICNS

The water gquality of this lake, 1like all lakes, is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
vatershed is detrimental to the lake in several ways. It
contributes to the filling of the basin making the lake more
shallow in the near term and hastemning the basin's lony tern
extinction, Plant nutrients such as phosphorus and awmmonia
nitrogen and several [festicides are carried into the lake
attached to scil particles. Following stora events, sedinments
introduced into the 1lake reduce 1light +transparency, may
interfere with sight-feeding fish and the develorment of fish
eggs, and may smother gill-breathang invertebrates. For this
reascn a strong scil conservation program is reccmmended for
this Watersted utilizing the best management practices
reccnmended by the local soil conservation service orfice (see
section on non-point fpollution for this lake). In addition,
it is recommended that steps be taken to reduce the amounts cof
livestock wastes reaching tributary streams. Research on the
Iowa great lakes has iadicated small livestock «concentrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient ftudjets of
downstream 1lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
srray irrigation of surpius water from such 1lagoous can
significantly reduce the nutrient contributions from ctiais
source, The above 1land use recommendations are made on the
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basis they will help improve the water quality in the lake and
slov down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not possible to state the degree such a program might increase
the water quality in the lake. There are insurficient data on
the present inputs of sediments, nutrients, and other
non-point fpollutants to the lake. Furthermore we 4o nut have
adeguate informaticn to gauge the effectiveness of such a
ccaservation program..
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CHATFIELD LAKE

LCCATION

Ccunty: Lee Latitude 40 Deg 26 MHin N
longitude 91 Deg 27 Min W

Township 65 N Range 5 W® Section 9

WATERSHED CBABRACTERISTICS
Watershed area (excludingy lake surface)
55. hectares ( 136. acres)

Soil Associations #ithin watershed

Assoc # area ha % of total

38 55. 100.0

Estimated land uses (%)

Cropland Pasture Forestry Towns Cther

3z.9 34,5 26.9 4.1 1.7
Description of topography and soils in soil associatioas
represented in the watershed

38 Gently sloping to steep (2-25%) forest-derived soils
developed frcm pre-Wiscomsin till or loess. Lindley
and deller soils.

Per cent of shoreline in public cwnership 100 %

PHYSICAL CHARACTERISIICS OF LAKE
Measurements from 1977 map

Area 1. ha ( Z. A)

length of shoreline 1774, m {( 5821, ft)
Maximum depth 5.5 @ ( 18.0 £ft)

Mean degth 2.6 m ( 8. ft)

Veclume 110405. cubic meters ( 89, acre-feet)
Shoreline develcpment 2.41 Volume development 1,39
Watershedslake area ratio 5.0

Origin of casin: Impoundment
Estimated annual precipitation 89. cm
Estimated annual runcff 1€. cn
Estimated lake evagoration 89, cm
Thermal stratification? Yes
Major i1nflows (named and/or permanent streans)
None
Cutlet: Unnamed
208 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des #Moines, Iowa 50319
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PCLLUTION ASSESSMENI

Data from lake survey in the summer of 1979.

was sampled at least 3 tinmes,

PARAMETER

Secchi disc depth
meters
Chlorophyll a
mg/cubic meter
Tctal phosghorus
mg/cubic meter
Kjeldahl nitrogen
ng/1
Amnmonia nitrogen
ng/1
Nitrate + nitrite nitrogen
ng/1l
Seston dry weight
ng/1
Turkidity
JTU
Total hardness
mg/1l as CaCoO3
Calcium hardness
mg/1l as CaCo3
Tctal alkalinity
mg/l as CacCo3
Dissolved oxygen
g/l
Specitic conductance
micrcmhecsyscm at 25 C
Sul fate
ng/1
Chloride
ng/l
Scdium
mg/1
Fctassiunm
ng/1l

Each lake

Averages are for samples in
the upper mixed zone of the lake.
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0.7
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50.8
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0.1
13.8
11.6
92.0
72.3
88.6
6.7
261.9
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4.4
18.5
4.0

STANDARD
ERROR
0.11
6.35

3.23



Vertical profile for selected measurements on the sampliag date
( 97 6/79) with the ncst pronounced stratification (if any).

DEPTH TEMP CXYGEN TCTAL P pH CHL a
n C ngs1 mg/cu m ng/cu m
0 26. 1 8.3 57.7 8.5 46.2
1 25.6 8.4 62.0 8.5 44.4
2 24.4 1.4 58.0 7.9 14,6
3 20.0
4 15.6 0.0 457.2 7.3 29.9
5 12,2

This lake was aot included in the National Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NON-PCINT POLIUTICN SOURBCES

Shoreline erosion:
A few sections of shoreline with severe erosion

Estimated erosion rate amn region = 10.80-11.97 Tcns/Acre/Yr
FPotential siltation index =

(vatershed areaslake area) x scil loss rate = 157,
Potential nutrient input index =

area wvatershed in row crcpsy/lake area = 4,5
100.% of watershed is in approved soil conservation practices.
Best management practices reccmmended by local SCS office:
crop rotation.

PCINI SOURCE POLLUTICN

Source/NPEDES # (if any) Comnments

Village of Mocar Septic tank inflowvs
LARKE USE ASSESSMENT

Surface water classification(s)
Class B(W)-wildlife, warmwater aquatic life, secondary cody
ccntact,
This lake is not designated as a public water supply.

Public parks:
Chatfield Park {Couaty)

Estimates of total annual lake use made by Iowa Conservation
Commission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/7dECTARE
Fishing
Frcm boats 890. 296.7 890.0
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Shcre or ice fishing 16€2. 560.7 1682.0
Swvimming 0. 0.0 - 0.0
Pleasure boating 2S8., 99.3 298.0
Hunting 0. 0.0 0.0
Picnicking,camping,other
activities prompted
by the lake's presence 6754, 2264.7 6794.0
Snowmobiling 608. 202.7 608.0
Ice skating and cross-
ccuntry skiing 6C8, 202.7 608.0
TCTAL 10880, 3626.,7 10880.0
IMPAIBMENTS

Swinmming may be impaired in Chatfield lLake during part of
the summer because of Secchi depths less than one meter caused
by algal populations. Frequent winterkills may limit fishing
potential. Overflow from an outdated sever system in Mooar
may affect water quality. Iowa Conservation Commission per-
sconel coasider lake usage to be kelow its potential due to
poor fishing,.

Estimated aguatic plant coverage 3 %
Estimated winterkill frequencies: 1 year cut of 5
Estipated summerkill frequencies: rare if ever

LAKE BESTORATION RECGMMENDATICNS

Water quality in Chatfield Lake may be 1impaired by septic
tank outflows from the village of Mooar. An examination of
the septic system's efficiency and the extent of sevage inputs
tc¢ the lake, if any, has not been made. We recoaunend that
appropriate measures re taken to identify amnd correct, if
necessary, any point sources of pcllution to the lake.

Because this lake is productive and relatively shallow,
dissolved oxygen deficits develop and cause winter and/or
sunper fishkills. The use of artificial aeration devices to
maintain dissclved oxygen concentrations should be considered.

The wvater quality of this lake, 1like all 1lakes, 1is
strcngly influenced by the materials that are wvashed iato it
through its tributary streams. Silt frcm soil erosion ian the
vatershed is detrimental to the 1lake in several ways. It
ccntributes to the rf£illing of the basin making the lake more
shallow in the near term aad hastening the basin's long term
extinction. Plant nutrients such as fphosphorus and ammonia
nitrogen and several G[pesticides are <carried into the lake
attached to soil particles. Follcwing storm events, sediments
introduced ainto thke lake reduce 1light transgarency, may
interfere with sight-ifeeding fish and the development of fuish
eggs, and may smother gill-breathing invertebrates. For this
reascn a strong soil conservation program is recommeaded for
this vatershed utilizing the best management practices
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reconmended by the local soil conservation service office (see
section on non-gfoint fpollution for this lake). In addition,
it is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iova great lakes has indicated small livestock concentrations
in areas with direct drainage to streams or tile lines can
nake siganificant contributions tc the nutrient ©budgets ot
downstream lakes, The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, amnd
spray irrigation of surplus vwater from such lagooas can
significantly reduce the nautrient contributions from this
source, The above land use recommendations are made on the
basis they will help improve the water gquality in the lake and
Slow down the £filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not possikle to state the degree such a program might increase
the water quality in the lake. There are insufficient data on
the present inputs of sediments, nutrieats, and other
non-gpocint follutants to the lake., Furthermore we do not have
adequate information to gauge the effectiveness of such a
ccnservation fprogranm.



CLEAR LAKE

LCCATION

County: Cerro Gordo Latitude 43 Deg 8 Min N
Longitude 93 Deg 25 Mia W

Township 96 N Range 22 & Section 14

HATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
3548, hectares ( 8767. acres)

Soil Associations within watershed

Assoc # area ha % of total
14 1621. 45.7
15 1531. 43.1
12 382. 10.8

1 14. 0.4
Estimated land uses (%) :
Cropland Basture Forestry Touwns Other
76.9 7.8 0.8 11.2 3.3
Description of topography and soils in soil associaitions
represented in the wvatershed

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisconsin till oa the
Cary Loke. <Clarion, Webster, Canisteo, and Nicollet
soils.

15 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisconsin till on the
Cary Lobe. 1Includes very poorly drained depressioaal
soils. Clarion, Nicollet, Storden, and Webster soils,

12 Nearly level and gently sloping (0-5%) prairie-derived
soils developed from Wiscopnsin till on the Cary Lobe.
Depressional and calcareous soils are common.

Webster, Okokoji, Canisteo, Clarion, Nicollet, and
Harps soils.

11 Nearly level and gently sloping (0-S%) prairie—-derived
upland and terrace soils developed from alluvium,
Wadena, Talcot, Flagler, and Saude soils.

Per cent of shoreline in public cwnership 10 %

EEYSICAL CHARACTERISTICS OF LAKE

Measurements from 1971 mac

Area 14561, ha (3€€u. A)

Length of shoreline 21931. m ( 71954, ft)

Maximum depth 5.8 m ( 19.0 ft)

Mear depth 2.9 m ( 1C. ft)

Vclume 42955560. cubic meters ( 34810. acre-feet)
Shoreline development 1.60 Volume develcpment 1.49
Ratershedslake area ratio 2.4
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CLEAR LAKE
Cerro Gordo County



Origin of basin: Natural

Estimated annual precipitation

Estimated annual runoff
Estipated lake evaporation

79.

cn

13. cn

86.

Thermal stratification? Partial
Major inflovws (named ands/or permanent streaas)

From Ventura darsh
Qutlet: Clear Cr
208 Agency:

Iowa Department of Environmental Quality

900 East Grand Avenue
Des Moines, Iowa 50319

PCLLUTION ASSESSHENT

Data from lake survey in the summer of 1979.
vas sampled at least 3 tiames.,

PARAMETER

Secchi disc depth
meters

Chlorophyll a
mg/cubic meter

Total phosghorus
mg/cubic meter

Kjeldahl nitrogen
ag/1

Ammcnia nitrogean
mg/1

Nitrate + nitrite nitrogen

mg/1
Seston dry weight
mg/1
Turbidity
JTU
Tctal hardness
mgs1l as CaCo3
Calcium hardness
mgs1l as CaCo3
Tctal alkalinity
mgs/1l as CacCco3
Dissolved oxygen
ng/1
Specific conductance
micrcmhesscm at 25 C
Sulfate
mg/1
Chloraide
ng/1l
Scdium
ng/1
Pctassiun
mg/1l

cn

Bach lake

Averages are for samples in
the upper mixed zone of the lake.
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SAMELE
SIZE
5
9

8

MEAN
0.7
Tu43.4
110.5
1.3
0.1
0.1
25.4
18.9
149.0
75.7
129.1
12.3
284.4
3.4
17.7
5.0

STANDARD
ERROR
0.07
38.65

22,29



Vertical profile for selected measurements on the sampling date
( 8/23,79) with the mcst gronounced stratification (if any).

DEPTH TEME CXYGEN TOTAL P pH CHL a
o C ng/1l ngscu m mg/cu a
0 22,2 9.6 90.5 9.0 55.8
1 22.2 9.5 89.4 9.1 65.5
2 22.2 2.4 82.9 9.1 69.2
3 22.2

This lake was included in the National Eutrophication Survey
and vas classified as eutrophic. The limiting nutrient was
determined to be phosgaorus, perhaps scmetimes mitrogen,
NCN-ECINT PCLLUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 4,94~ 6.99 Tons/Acrersir
Potential siltaticn index =
(wvatershed arearslake area) x soil loss rate = 14,
Potential nutrient input index =
area watershed in rowv cropsy/lake area = 1.8

75.% of watershed is in approved soil conservation pgractices.
Best management practices reccamended by local SCS office:
ccnservation tillage, contouring, terraces, grass
vatervays, tile drainage, feacing and animal exclusion,
pondsysediment and water control basins, gulley comtrol
structuresy erosion control structures, pastureland and
pastureland improvement.

POINT SOURCE POLLUTICN
No pcint sources ideatified
LAKE USE ASSESSHMENT

Surface water classificatioa (s)
Class A-primary body contact recreation.,
Class B(H)-wildlife, warmwater aquatic life, secoadary body
ccntact.
Class C-raw water source for a potable water supply.
This lake is used as a raw water source for
akout 6900 persons at Clear Lake.

Public parks:
Clear Laka City Park
Clear lake State Park
McIntosh State Park
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Estimates of total annual lake use made by Iowa Coaservation
Commission district fisheries biologists based on a combination
of existing records and professional judgement.,

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 416€3. 11.3 28.0
Shore or ice fishing 81192. 22.0 54.5
Svimming 180363, 49.0 121.0
Pleasure Lkoating 107250, 29.1 71.9
Hunting 16288. 4.4 10.9

Picnicking,camping,other
activities promgted

by the lake's presence £228%2. 141.9 350.7
Sncwmcbiling 33850, 9.2 22,17
Ice skating and cross-

country skiing 4775. 1.3 3.2
TOTAL 988253. 268.3 662.8
IMPAIBMENTS

Swimming may be impaired im Clear lake throughout the
sunmer because of Secchi depths less than one meter caused by
algal populations, Fluctuating vater levels are also a prob-
lem. In 1978 the first extensive winterkill in recorded his-
tory occurred. Iowa Conservation Commission personnel consi-
der lake usage to be at its potential although there are occa-
sional conflicts hetween various recreational activities,

Estimated aquatic plant coverage 10 &
Estimated winterkill freguencies: 1 year cut of 100
Estimated summerkill frequencies: rare if ever

LAKE RESTORATICN RECOEMENLCATICNS

Clear Lake serves as a municipal water supply for 6900
perscns in the city of Clear Lake. The water quality is
generally good, due in part to the low ratio of wvatershed-area
to lake surface ar€ea. During drought periods, however, the
lake 1s subject to significant water level lowering and loss
of storage caracity. This has caused a number of water
quality problems includiang taste and cdors in the water supply
and a fishkill 1in the winter of 1578-79. Steps should be
taken to maintain the water levels 1in the lake. This might
include reducing the amount of water withdrawn by the city of
Clear Lake andsor the recycling of vater frcm the waste
treatment [plant following advanced waste treatment to remove
nutrients and any harmiful materials. Careful study will be
needed, however, before the latter is adofpted.

The wvater quality of this 1lake, 1like all 1lakes, 1s

strongly influenced by the materials that are washed into 1t
through its tributary streams. Silt frcm soil erosicn in the
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vatershed is detrimental tc the 1lake in severali ways. It
contributes to the filling of the basin making the lake nmore
shallov 1n the near term and hastening the basin'’s iong ternm
extinction. Flaant nutrients such as rhosphorus and anmmonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Following storm events, sediments
introduced into the lake —reduce 1light transparency, may
interfere with sight-ieeding fish and the development of fish
eggs, and may smother gill-breathing ianvertebrates. For this
reascn a strong soll conservation program is recommended for
this watershed utilizing the bLbest nmanagement practices
recounended by the local soil conservation service office (see
section on non-point fpollution for this lake). In addition,
it 1s recommended that steps be taken tc reduce the amounts of
livestock wastes reaching tributary streams. Researck on the
Iova great lakes nas indicated small livestock conceatrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrieant Ludgets of
downstream lakes, The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water from such 1lagooas can
significantly reduce the nutrient contributions from this
source. The above 1land use recommendations are made on the
basis they vwill hely improve the water quality in the lake and
slow down the filliay of the lake with sedinments. They will
help protect the lake from future degradation; however, it is
not possible to state the degree such a program might increase
the water quality ia the lake. There are insufficient data on
the present inputs of sediments, nutrients, and other
ncn~-pcint [fpollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
ccnservation progranm.
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CCLD SPRINGS

LCCATICN

County: Cass Latitude 41 Deg 18 Min ¥
Longitude 95 Deg S Min ¥

Township 75 N Range 37 W Section 15

WATERSHED CHARACTERISTICS
Watershed area (excluding lake surface)
4. hectares ( 10. acres)

Soil Associations within watershed
Assoc # area ha % of total
25 4, 100.0
Estimated land uses (%)
Cropland Pasture Forestry Towns Other
0.0 0.0 100.0 0.0 0.0
Description cf torography and soils in soil associations
represented in the watershed

25 Gently sloping to moderately steep (2-18%) prairie-
derived soils developed from loess, outcrops of
pre-fisconsin till, or pre-%Wisccnsin till-derived
paleoscls., Marhsall, Shelby, and Adair soiis.

Per cent of shoreline in public osnership 100 %

PHYSICAL CHARACTERISTICS CF LAKE
Measurements from 1570 map

Area 6. ha ( 16. A)

Length of shoreline 1218. o ( 3996. ft)
Maximum depth 4.3 m ( 14.0 ft)

Mean depth 2.1 m ( 7. ft)

Vclume 138492, cubic meters ( 112, acre-feet)
Shoreline development 1.35 Volume development 1,50
Watershedslake area ratio 0.7

Origan of kasin: Impcocundament
Estinated annual precipitation 81. cm
Estimated annual runoff 13. co’
Estimated lake evagporation 99. cm
Thermal stratification? Yes
Major inflows (named ands/or permanent streams)
None
Cutlet: Unnamed
2C8 Agency:
Iowa Department of Zanvironmental Quality
900 tast Grand Avenue
Des Hoines, Iowa 50319
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COLD SPRINGS
Cass County



POLLUTION ASSESSMENT

Data from lake survey in the summer of 1979,
vas sampled at least 2 tines,

PABRAMETER

Secchi disc depth
meters

Chlorophyll a
ng/cubic meter

Tctal phosphorus
ng/cubic meter

Kjeldahl nitrogen
ng/1

Ammonia nitrogen

ng/1l

Nitrate + nitrite nitrogen

ng/l
Seston dry weight
ng/l
Turbidity
JTU
Tctal hardness
mg/1l as CacCo3
Calciun hardness
mg/l as CaCo3
Tctal alkalinity
mgs1l as CacCcC3
CLissolved oxygen
ng/1
Specitic conductance
mictcmhcs/cm at 25 C
Sulfate
mg/1l
Chloride
ng/l
Scdiun
mRgs1L
Pctassiunm
ng/l

Each lake

Averages are for samples in
the upper mixed zone of the lake.
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SAMPLE
SIZE
6
9

9

N)

MEAN
0.9
66.7
64.6
0.17
0. 24
1. 25
11.6
11.6
100.7
53.7
104, 4
9.0
212.2
6.0

3.5

2.0

STANDARD
ERBOE
0.19

15.30



Vertical profile £for selected measurements on the sanmpling date
( 8/ 9,79) with the mcst pronounced stratification (1f any).

DEPTH TEMP OXYGEN TOTAL P pH CHL a
] C ngs1 mgs/cu m ags/cu m
0 31.7 13.5 83.6 9.2 153. 4
1 29.1
2 27.1 2.1 70.0 8.9 134.7
3 23.8
4 20,4 0.0 24C.7 7.5 12.0

This lake was not included in the Natioanal Eutroghication
Survey. The tropbic state based on 1979 survey is eutrophic.

NON-FCINT PCLIUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate in regiom = 11.98-13.19 Toasy/Acre/¥Yr
Ectential siltation index =
(vatershed areaslake area) x soil loss rate = 8.
Potential nutrient input index =
area watershed in row cropsslake area = 0.0

50.% of watershed 1s in approved soil conservation practices.
Best mapagement practices recommended by local SCS office:
terraces, contourinyg, gonds/sediment and water control
basins, pastureland and pastureiand improvement,
conservation tillage.

ECINTI SGURCE FOLLUTICN
No pcint sources identified
I1AKE USE ASSESSHENIT

Surface vater classification(s)
Class A-primary wody contact recreation.
Class B(H)-wildlife, varamwater aquatic life, secondary oody
contact.
This lake is not designated as a public water suggly.

Public parks:
Ccld Springs State Park

Estimates of total annual laxe use made by Iowa Coanservation
Ccmmission district fisheries biclogists based on a combination
of exi1sting records and professional judgement,

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 17C8. 106.8 284.7
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Shcre or ice fashing 4537, 283.6 756. 2

Swimming 7163. 447.7 1193.8
Fleasure boating 178. 11.1 29.7
Bunting 0. 0.0 0.0

Picnicking,camping,other
activities prcmpted

by the lake's presence 19952, 1247.0 3325.3
Snowmcbiliag 0. 0.0 0.0
Ice skating and cross-

country skiing 122. 7.6 20.3
TOTAL 336€0, 2103.8 5610, 0
IMPAIEMENIS

Svimming may ke impaired im Cold Springs throuyjhout the
summer because of Secchi depths less than one meter caused by
algal populations. Cccasional winterkills may limit £ishing
potertial. White Amur were stocked in the lake to control
aquatic weed growth. Iowa Conservation Commissicn personnel
consider lake usage to be at its rotential.

Estimated aquatic plant coveragqe 0 X%
Estimated winterkill frequencies: 1 year out of 15
Estimated summerkill fraquencies: rare if ever

LAKE RESTORATION RECGMHENLCATICNS

This lake's water quality is not significantly impaired.
Ccld Springs Lake is spring fed and has a small
wvatershed/surface area ratio. The 1lake receives little
surface runofr, Ccnsegquently, sedimeant and nutrient inputs
are relative small, White Amur have been stocked in the lake
to control aguatic vegetation.
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LAKE COENELIA

LOCATICON

County: Wraght Latitude 42 Deg 47 #in N
longitude 93 Deg 4171 dan W

Township 92 N Range 24 W Section 16

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
202. hectares ( 499, acres)

Soil Associations within watershed

Assoc # area ha % of total
14 51. 25,2
17 151, 74.8

Estimated land uses (%)
Crcpland Pasture Forestry Towns Other
£5.7 7.5 0.8 2.6 3.0
Description of topography and soils in soil associations
represented in the watershed

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisccnsin till on the

Cary Loke. Clarion, Webster, Canisteo, and Nicoilet
so0ils,

17 Nearly level to strongly sloping (0-14%) prairie-
derived soils developed from Wisconsin till on the
Cary loke. <Clarion, Canisteo, Nicollet, WekLtster,
Lester, and Storden soils.,

Per cent of shoreline in public cwnership 28 %

PHYSICAL CHARACTERISTICS OF LAKE
Heasurements from 1979 map

Area 98. ha ( 243. 1)

length of shoreline 3850. m ( 12£32. ft)
Maximum depth 5.5 m ( 18.0 ft)

Mean degth 2.3 m ( 8. ft)

Vclume 2291328. cubic meters ( 1E57. acre-feet)
Shoreline development 1,10 Volume develcpment 1,28
Watershedslake area ratio 2.1

Origin of rasin: Natural

Estimated annual precipitation 7€. cum

Estimated annual runoff 13. cnm

Estimated lake evaporation &§S. cnm

Thermal stratification? No

Major inflows (ramed aad/or permanent streams)
Ncne

Qutlet: None



661

LAKE CORNELIA

Wright County



208 Agency:
Iova Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLUIICN ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 3 times. Averages are for samgles in
the upper mixed zone of the lake.

FARAMETER SAHELE qJZAN STANDARD
SIZE ERROR

Secchi disc depth 6 0.6 0.04
meters

Chlorophyll a 8 32.4 6.99
mg/cukic meter

Total phosphorus 10 61.4 3.89
mgs/cubic meter

Kjeldahl nitrogen 2 1.5 0.10
mg/1l

Ammonia nitrogen 2 0.1 0.01
ngs1

Nitrate + nitrite nitrogen 2 0.1 0.03
ngs1l

Seston dry weight 9 20.3 2.10
ng/1l

Turbidity 9 8.2 0.52
JTU

Total hardaess 9 148, 4 1.32
ng/1l as CacCo3

Calcium hardness 9 58.2 5.43
mgs/l as CacCC3

Tctal alkalinity 10 141.8 2.03
ngs1l1 as CaCo3

Dissolved oxygen 9 7.8 0.66
mg/1l

Specific conductance ) 305.0 8.42
micrconhos/cm at 25 C

Sulfate 6 3.1 0.89
mg/1

Chloride 6 16.1 0,42
ags1

Scdium z 12.0 0.00
ngrs1

Potassiunm 2 7.0 0.00
ngs1l

2G0



Vertical prcfile for selected measurements cn the sampling date
( 9/25/79) with the most pronounced stratification (if any).

DEETH TENME OXYGEN TOTAL P pH CHL a
] c ngs1l mgs/cu m mgs/cu o
0 17.2 10.5 56,2 9.1 4.9
1 16.7 10.6 3%,1 9.1 3.2
2 16.1
3 16.1 9.2 57.9 9.1 61.7
4 1641

This lake was not included in the National Eutrophicatioan
Survey. The trophic state based on 1579 survey is eutrophic.

NCN-PCINT POLLUTION SOQURCES

Shoreline ercsion:

Negligible
Estimated erosion rate in region = 0- 3.0 Toans/AcrerYr
Fotential siltation index =
(watershed areas/lake area) x soil loss rate = 3.
Potential nutrient infput index =
area vatershed in row crops/lake area = 1.8

43.% of wvatershed is in approved soil conservatioan practices.
Best management practices recommended by local SCS office:
conservation tillage, terraces, contouring.

PCINT SOURCE POLLUTION

Scurce/NPEDES # (if any) Comments

Cabins along lakeshore Septic tank inflows
LAKE USE ASSESSHMENT

Surface water classification (s)
Class A-primary body contact recreation,
Class B (W) -wildlife, varmvater aquatic life, secondary Lody
contact.
This lake 1s not designacted as a public water supply.

Public fgarks:
Lake Cornelia Park (Ccunty)
Eldridge Park (County)

Estimates of total annual lake use made by Iowa Coaservation
Commission district fisheries biologists pased on a combination
ctf existing records and professional judgement.

ACTIVITY TOTAL USE/7ACRE USE/HECTARE
Fishing
Frcm boats 24684, 10.2 25.3



Shcre or ice fishing 5938, 24.4 60,6

Swimming 11327. 46.6 115.6
Pleasure boatiag 3138. 12.9 32.0
Hunting 0. 0.0 0.0

Picricking,camping,othber
activities fprompted

by the lake's preseance 7745, 31.9 79.0
Snowmcbiling 1216. 5.0 12. 4
Ice skating and cross-

ccuntry skiing £21. 241 5.3
TCTAL 32369, 133.2 330.3

Special events at Lake Cornelia contrituting to more than
normal use include the Lake Cornelia Association Fua Day (250
reople) and the Jaycee snowmobile races (400 people).

IMPAIRMENIS

Swimming may be impaired in Lake Cormnelia throughout the
summer because of Secchi depths less than one meter caused by
algal populations. Aguatic vascular plant growth may impair
boating and shoreline fishing. Septic runoff frcm cakins and
nearby homes may enter the lake., High fecal bacteria couats
have been recorded at times. Iowa Conservation Coamission
personnel consider lake usage to ke belcw its rotential..

Estimated aquatic plant coverage 4 &
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever
LAKE EESTORATICN EECCMMENDATICNS

Septic tank systems are a major pollution sourca to Lake

Ccrnelia. Dye tests conductad in 1978 and 1979 indicated
septic inflowv 1into the 1lake in about 15X of the systems
examined. Extremely high fecal <coliform counts (up to

5000,100m1 in January 1978) have been measured in various
parts of the lake. Septic systems on the lakeshore may also
be resgponsible for high fecal coliform counts in two drainage
wells near the lake. A sanitary district was formed in 1979.
Efforts to plan and construct the necessary sanitary sewver
system are currently hindered by a lack of cost-shariag funds.
It is recommended the necessary steps be takenm to coamfplete the
sever systen. Elimination cf septic tank inflow may
significantly improve water guality, as vell as elimipate ths
potential danger of Lacterial contaminaticn to lake users.,

The water guality of this lake, 1like ali 1lakes, is
strongly 4influenced by the materials that are washed into it
through its traibutary streams. Silt frcam soil erosion in ths
watershed 1is detrimental to the 1lake in several ways. It
contributes to the f£iliing of the basin making the 1lake more
shallcw 1n the near term and hastening the kasin's long tern
extinction. Plant autrients such as phosphorus and ammonia
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nitrogen and several pesticides are «carried into the lake
attached to scil particles. Follcwing stora events, sedimeants
introduced into the lake reduce light transparency, nay
interfere with sight-feeding fish and the development of <fish
eggs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation program is recommended for
this watarshed utilizing the best Dnanagement practices
recommended by the local soil conservaticn service office (see
secticn on non-point pollution for this lake). In addition,
it 1s recommended that steps be taken to reduce the amouants of
livestock wastes reaching tributary streams. Research on the
Iova great lakes has indicated small livestock conceatrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
downstream lakes. The use of practices such as diversion
terraces above feedlots, lagocns to catch feedlot rumoff, and
spray 1rrigation of surplus water from such lagoons can
significantly reduce the nutrient contributions from this
source., The above 1laad use recommendations are made on the
bEasis they will help improve the water quality in the laxe aad
slow dovn the filling of the lake with sediments. They wiil
help protect the lake from future degradation; however, it is
nct pessible to state the degree such a program might increase
the water quality in the lake. There are insufficient data on
the fpresent inputs of sediments, nutrients, and other
non-point fpollutarts to the lake. Furthermore we do not have
adeguate information to gauge the effectiveness of such a
conservation prograt.
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CEAWFORD CREEK LAKE

LCCATICON

County: Ida latitude 42 Deg 16 Min N
Longitude 95 Deg 36 Min W

Township 86 N Range 41 W Section 10

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
958. hectares ( 2367. acres)

Soil Associations within watershed

Assoc # area ha %2 of total
19 958, 100.0
Estimated land uses (%)
Cropland Pasture Forestry Towns Other
50.0 28.2 18. 4 0.0 3.4

Description of topogravhy and soils in soil associations
represented in the watershed

19 Gently sloping to very steep (2-40%+) prairie-
derived soils developed from loess cr loess-derived
sediments. Ida, Napgier, Castana, Hamburg, aad Monona
soils.,

Per cent of shor2line in public cvnership 100 %

PHYSICAL CHARACTERISTICS COF LAKE
Measurements from 1975 mag

Area 25. ha ({ 62. A)

Length of shoreline 4152. m ( 13622, £ft)
Maximum depth 9.8 m ( 52.0 £{t)

Mean depth 3.4 m ( 11. £ft)

Vclume 864870, cubic meters ( 701. acre-feet)
Shorelane developrment 2,34 Volume developaent 1,06
Watershed/lake area ratio 3€.3

Origin of basin: Impoundment
Estimated annual precapitation 71. cm
Estimated annual runoff 10. cm
Estimated lake evaporation 37, cm
Therzal stratifaicacion? Partial
Major inflows (namcd and/or germanent streanms)
orpamed
Cutlet: Unnamed
2C8 Agency:
Iowa Departaent of Environwmental Quality
500 East Grand Avenue
Ces Moines, Iowa 50319
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CRAWFORD CREEK LAKE
Ida County



POLLUTION ASSESSMENT

Cata from lake survey in the summer of 1979. Each lake
was sampled at ieast 3 times. Averages are for samgles 1n
the upper mixed zcne cf the lake.

PARAMETER SAMELE MEAN STANDARD
SIZE ERBOR

Secchi disc depth 6 0.8 0.05
meters

Chlorophyll a 10 61.8 8.01
mngs/cubic meter

Total phosphorus 9 76.2 7.12
ng/cubic meter

Kjeldahl nitrogen 2 1.1 0.03
mg/1l

Ammonia nitrogen 2 0.1 0.01
ng/1

Nitrate + nitrite nitrogen 2 0.1 0.01
ng/1

Seston dry weight 10 12.8 0.92
ng/s1l

Turkiaity 10 6.2 0.39
JTU

Total hardness 10 185.2 2.86
ngs1l as CacCG3

Calcium hardness 10 107.4 3.08
mgsl as CacCC3

Total alkalinity 9 169.8 1.99
mgsl as CacCo3

Cissolved oxygen 11 6.0 0.20
mgys1

Specific conductance 10 353.0 651
micromhcs/cm at 25 C

Sulfate 7 24,6 0.34
ngs1

Chloride 8 6.3 0.09
ng/s1

Sodium 2 6.0 1.00
ngsl

Pctassium 2 10.5 0.50
ng/1
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Vertical profile for selected measurements con the sampling date
{ 7/24,79) w€with the most proncunced stratificaticn (if any).

DEPTH TEME OXYGEN TOTAL P pH CHL a
C g/l mg/CcU m ngs/cu m
0 25.8 6.1 22.6 8.2 59.9
1 25.1 5.6 91.7 8.3 43.8
2 25.0 5.0 80.2 8.2 25.8
3 24,89
4 24.5 1.6 33.3 8.2 6. 4
S 22.3

This lake was not included in the Naticmnal Eutrophication
Survey. The trophic state lased on 1579 survey is eutrophic.

NCN-PCINT PCLIUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 15.99-27.77 Tons/Acre/)r
Pectential siitation index =
(vatershed area/lake area) x soil loss rate = 839,
Fotential nutrient inpat index =
area watershed in row cropss/lake area = 19.2

90.% of watershed is in approved soil ccnservation practices.
Best management practices recommended by local SCS office:
terraces, conservation tillage,

PCINT SOURCE PCLLUTICN
No point sources identified
LAKE OSE ASSESSHMENT

surface water classification (s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwater agquatic life, secoudary body
contact.
This lake is not designated as a public water supgply.

Public parks:
Crawford Creek {(County)

Estimates of total annual lake use made by Iowa Conservation
Ccomission district fisheries biologists based on & combinaticgn
of existing records amd professional juddement.

ACTIVITY : TOTAL USE/ACRE USE/HECTARE
Fishing
Frco boats 1C4, 1.7 4,2
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Shcre or ice £ishing gu6., 13.6 33.8
Swimming 0. 0.0 0.0
Pleasure boatiag 0. 0.0 0.0
Hunting 0. 0.0 0.0
Picnicking,camping,other
activities prompted
by the lake's presence 260, 4.2 10. 4
Snowmobiling 0. 0.0 0.0
Ice skating and cross-
country skiing 0. 0.0 0.0
TOTAL 1210. 19.5 48.4
IMPAIEMENTIS

Swimming may be impaired in Crawford Creek Lake througk-
out the summer because of Secchi depths less than one meter
caused by algal populations. Iova Conservation Commission
personnel consider lake usage to be below its poteatial due
tc the lake's recent construction and uncompleted facilities.

Estimated aquatic plant coverage 4 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BESTORATION RECCMMENDATICNS

The water quality of this lake, 1like all 1lakes, 1is
strcngly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
vatershaed is detrimental to the 1lake in several ways. It
contributes to the filling of the basin making the 1lake more
shallow in the near term and hastening the basin's long ternm
extinction. Plant nutrients such as phosphorus and aamonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Following storm events, sediments
introduced into the lake reduce 1light transparency, may
interfere with sight-feeding fish and the development of fish
eggs, and may smother gill-breathing invertebrates. For this
reascn a strong solil conservation program is recommended for
this vatershed utilizing the best maragement practices
reccaomended by the local soil conservation service office (see
section on non-point pollution for this lake)., In addition,
1t is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iowa great lakes has iandicated small livestock concentrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
downstream laxes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus vwater from such lagoons can
significantly reduce the autrient contrikutions from this
source., The above 1land use recommendations are made omn the
basis they will help improve the water quality in the lake and
slow dowt the £illing of the lake with sediments. They will
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help protect the lake from future degradation; however, it is
not fossible to state the degree such a progras might increase
the water quality in the lake. There are insufficient data on
the present inputs of sediments, nutrients, and other
non-point [Fpollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
conservation progran.
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CBYSTAL LAKE

ICCATION

County: Hancock Latitude 43 Deg 14 Min N
Longitude 93 Deg 48 Min W

Towaship 97 N Range 25 W Section 9

WATERSHED CHARACTERISTICS
Watershed area (excluding lake surface)
741. hectares ( 1831. acres)

Soil Associations within watershed

Assoc # area ha % of total
13 123. 16.6
14 88. 11.9
17 529. 71.4

Estimated land uses (R)
Cropland Pasture Forestry Towdbs Cther
84.6 8.9 1.6 2.0 2.9
Description of topography and soils in soil associations
represented in the watershad

13 Strongly sloging (9-14%) prairie-derived soils
developed from Wisconsin till on the Cary Lobe.
Clarion and Storden soils. Includes some bottomland
soils such as Cclo.

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisconsin till on the
Cary lLoke. Clarion, Webster, Canisteo, and Nicollet
soils.,

17 Nearly level to stroangly sloping (0-14%) prairie-
derived soils developed from Wisconsin till on the
Cary Loke. Clarion, Canisteo, Nicollet, Webster,
Lester, and Storden soils.

Per cent of shoreline in public ownership 36 %

EHYSICAL CHARACTERISTICS OF LAKE

Measurements from 195S mag

Area 99. ha ( 244. A)

Length of shoreline 4596. m ( 15079. ft)
Maximum deptn 2.4 m ( 8.0 ft)

Mean depth 1.5 m ( £, ft)

Vclume 1469175, cubic meters ( 1191. acre-feet)
Shoreline development 1,31 Volume development 1.83
Watersheds/lake area ratio 7.5

Origin of basin: Natural

Estimated annual precipitation 76. cp

Estimated annual runoff 13. co

Estimated lake evagoraticn 8€. cm

Thermal stratification? No
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CRYSTAL LAKE
Hancock County



Major inflows (named and/or permanent streans)
None

Outlet: Unnamed

208 Agency:
Icwa Department of Enviroomental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLOTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 3 times. Averages are for samgles in
the ugper mixed zone of the lake.

PARAMNETER SAMELE MEAN STANDARD
SIZE ERROR

Secchi disc depth 5 1.4 0.15
aeters

Chlorcphyll a 9 5.6 1.33
mg/cubic meter

Total phosghorus 9 171.9 6.84
mg/cubic meter

Kjeldahl nitrogen 1 1.5
ng/l

Ammonia nitrogen 1 0.1
ng/l

Nitrate + nitrite nitrogen 1 0.1
ng/1l

Seston dry weight 9 5.4 0.60
ng/1l

Turbidity 10 5.6 0.94
JTU

Total hardness 11 184.0 5.56
mgs/l as Caco3

Calcium hardness 10 132.4 5.46
mg/1l as CaCo03

Total alkalinity 9 152.6 4.78
mngs1l as CacCcCs

Dissolved oxygen 9 6.5 0.83
ngrs1

Specific conductance 9 360.0 15.00
micremhos/ca at 25 C

Sulfate 6 14,6 0.68
mg/1l

Chloride 6 21.7 2.35
mg/1l

Scdiun 2 5.0 0.00
ag/l

Potassium Z 3.0 0.00
Bg/l
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Vertical profile for selected measurements on the sampling date
( €/23/79) with the most pronounced stratification (if any).

DEPTH TEMP CXYGEN TOTAL P pi CHL a
] C mng/1l mg/cu o mg/cu m
0 21. 1 6.0 150.9 8.1 Z.6
1 21.1 6.C 15€.1 8.0 1.9

This lake was not included in the National Eutrophication
Survey. The trophic state rased on 1579 survey is euatrophic.

NCN-FOINT PCLLUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate ia regioan = 3.01- 4.93 Tons/Acre/y¥r
Potential siltation index =
(vatershed area/lake area) x soil loss rate = 30.
Bctential nutrieat input index =
area vatershed in row cropss/lake area = 6.3

15.% of watershed is in approved soil coanservation practices.
Best management practices recommended by local SCS office:
conservation tillage, terraces.

POINT SOQURCE ECLLUTICN
No point sources identified
LAKE OSE ASSESSMENT

Surface water classification(s)
Class A-primary body contact recreation.
Class B(W)-wildlife, varmwater aquatic life, secondary body
contact.
This lake is not designated as a public water supply.

Public parks:
Crystal lake State Park

Estimates of total annual lake use made by Iowa Conservation
Ccmmission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Prcm boats 2592, 10.6 26,2
Shore or ice fishing 5731. 23.5 57.9
Swimming 7913. 32.4 79.9
Pleasure boating 3991. 16.4 40.3
Bunting 365. 1.5 3.7

Picnicking,camping,other
activities grcagpted
by the lake's presence 22984, S4,2 232,2
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Snowmobiling 1649, 6.8 16.7
Ice skating and cross-

country skiing 1737. 7.1 17.5
TOTAL 46962, 192.5 474, 4

Special events at Crystal Lake contributinmg to more than
ncr2al use include Earth Day ({250 people) and snowmokile races
(150 people).

IMNPAIEMENIS

Swimming may be impaired in Crystal Lake during part of
the summer due to high concentrations of suspended matter.
Pregquent winterkills may limit fishing potential. Iowa Con-
servation Commission gersonnel consider lake usage to be below
its potential due to winterkills and cccasional large fluctua-
tions in water level.

Estimated agquatic plant coverage 0 &
Estimated winterkill frequencies: 1 year out of 3
Estimated summerkill frequencies: rare if ever

LAKE BESTORATION RECCMMENDATICNS

The shallowness of this lake contributes significantly to
its water gquality probleas. Because there is relatively
little dilution of nutrient inguts, nutrient concentrations
are relatively higa leading to high algal concentrations and
poor water transparency. The shallowness also facilitates
wind resuspension of bottom sediments causing greater internal
nutrient loading. The resulting high biological productivity
leads to a high oxygen demand. The shallowness of the lake
results in a small capacity to hold dissolved oxygen, thus low
oxygen concentrations develop causing winter fishkills.
Deepening of the water column through dredging and or raised
water levels should help to =solve the problenm. As an
alternative, the symgtoms of the problem could be alleviated
by artificial aeration in the vinter to prevent the oxygea
concentrations frcm declining to 1lethal levels. The first
procedure wculd provide the greatest improvements to the lake;
however, the seccnd procedure would also have significant
benefits.

The water quality of this lake, 1like all 1lakes, is
strcngly dinfluenced by the materials that are washed into it
through its tributary streams., Silt frcm soil erosiomn in the
watershed is detrimental to the lake in several ways. It
contributes to the filling of the basin making the lake @more
shallow in the near term and hastening the basin's long tern
extinction. Plant nutrients such as phosphorus and anmmonia
nitrogen and several pesticides are «carried into the lake
attached to soil particles, Follcwing storm events, sediments
intrcduced into the 1lake reduce 1light transparency, may
interfere with sight-feeding fish and the developmeat of <fish
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eggs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation program is recommended for
this wa tershed utilizing the best management practices
recommended by the local soil conservation service office (see
secticn oa non-point pollution for this lake). In addition,
it 1s recommended that steps be takem to reduce the amounts of
livestock wvastes reaching tributary streams. EResearch on the
Iowa great lakes has indicated small livestock concentratioas
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
dcvnstream lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runorf, and
Spray irrigation of surplus wvater from such lagooas can
significantly reduce the onutrient contributions from this
source. The above land use recommendations are made on the
basis they will help improve the water quality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not possible to state the degree such a program might increase
the water quality in the lake. There are insufficient data on
the [present inputs of sediments, nutrients, and other
non-pgoint Follutants to the lake. Furthermore we do not have
adequate information to gauge the efifectiveness of such a
conservation frogram,
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LAKE [CABRLING

LCCATICN

County: Washingtcn Latitude 41 Deg 12 Min N
Longitude S1 Deg 54 Min W

Tcwaship 74 N Range 9 W® Section 21

WATERSHED CHABRACTERISTICS
Watershed area(excluding lake surface)
4929, hectares ( 12179. acres)

Soil Assoéiations ¥ithin vatershed

Assoc # area ha % of total
45 930. 18.9
46 2596. 52.7
u7 1402, 28.4

Estimated land uses (%)
Cropland Pasture Forestry Tovwns Other
75.7 14.9 6.3 0.0 3.1 .
Description of topography and soils in soil associations
represented in the watershed

45 Nearly level to gently sloping (0-5%) prairie-derived
soils developed from loess. Mahaska, Otley, and
Taintor soils.

46 Nearly level to strongly sloping (0-14%) prairie to
forest-derived soils develored from loess,
pre-Wisconsin till-derived paleoscls, or pre-fWisconsin
till. Gtley, Mahaska, Ladoga, Clinton, and Adair
soils.,

47 Moderately sloping to very steep (5-30%) forest-
derived soils developed frcm loess, pre-Wisconsin
till, or pre-Wisconsin till-derived paleosols.
Clinton, Lindley, and Keswick soils.

Per cent of shoreline in public ounership 100 %

PEYSICAL CHARACTERISTICS CF LAKE

Measurements frcm 1372 map

Area 121. ha ( 299. A)

Length of shoreline 13132, m { 43085, ft)
Maximum depth 7.3 m ( 24.0 £ft)

Mean depth 2.7 m ( 9. ft)

Volume 3240745, cubic meters ( 2626. acre-feet)
Shoreline development 3.37 Volume development 1,10
Watershed/lake area ratio 40.7

Origin of basin: Impoundment

Estimated annual precipitation 86. cm

Estimated annual runoff 18, cn

Estimated lake evaporation 89. cn

Thermal stratitication? Partial
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20022 METERS

-------------------------------------- | LAKE DARLING
Washington County



Major inflows (named and/or permanent streans)
Honey Cr + 1 Unpamed
Outlet: Homney Cr
2C8 Agency:
Iowa Department of Envirommental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLOUTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
vwas sanpled at least 3 times. Averages are for samgles in
the upper mixed zone of the lake,

PABAMETIESE SAMELE MEAN STANDAKD
SIZE ERROR
Secchi disc depth 6 0.4 0.02
meters
Chlorophyll a 10 89.7 8. 30
mg/cubic meter
Total phosphorus 8 96.0 8. 41

mgscubic meter

Kjeldahl nitrogen 2 0.8 0.08
ngy/1l

Amnmonia nitrogen 2 0.1 0.02
ng/1l

Nitrate + nitrite pnitrogen 2 0.1 0.01
mg/1

Seston dry weight 10 23.0 0.74
ng/1l

Turbidity 8 14.9 1.01
JTIU

Total harduness S 115.8 8.02
ngs1l as CacCo3

Calcium bhardmess 8 77.2 7.14
mg/l as CacCo3

Total alkalinity 8 94.0 5.90
mg/1l as CaCo2

Dissolved oxygen 9 10.1 0.u48
ng/1l

Sfpecific conductance 8 269.9 17.19
micromhos/cm at 25 C

Sulfate 3 12,5 0.29
ngs1l

Chloride 4 9.6 1.05
ng/1l

Sodium 2 5.0 0.00
ng/1

Potassium 2 5.0 0.00
ng/1l
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Vertical profile for selected measurements on the sampling date
( 8/ 9/79) with the most pronounced stratification (if any).

DEPTH TEME OXYGEN TOTAL P pH CHL a
o C ng/1l ngscu m mg/cu m
0 31.6 11. 4 124.5 9.4 125.7
1 31.6 11.1 122.7 9.3 120.6
2 29.3 4.0 111.5 8.1 56.9
3 28,
4 23.8 0.0 661.0 7.2 3.7

This lake was included i1in the National Eutrcpanication Survey
and was classified as eutrophic. The limiting nutrieant wvas
determined to be phosphorus.,

NON-FOINT POLIUTICN SCURCES

Shoreline erosion:

Shoreline erosion may be a significant source of siltation
Estimated erosion rate in region = 11.,98-13,19 Tons/Acre/Ir
Potential siltaticn index =

(wvatershed areaslake area) x soil loss rate = 513,
Potential nutrient input index =

area watershed in row crcpss/lake area = 30.8

46.% of vatershed is in approved soil conservation practices.

Best management practices recommended by local SCS office:
terraces, conservation tillage, grass waterways, gulley
contrcl structures/ erosion control structures, pastureland
and pastureland improvement.

ECINT SCURCE ECLLUTICN

Sources/NPEDES # (if any) Comnents
Lake Darling State Park Water intake filter backwash
560 hogs Storage tank

LAKE USE ASSESSMENT

Surface water classification(s)
Class A-primary body contact recreation.
Class B(¥W)-wildlife, warmwater aquatic life, secondary body
contact.
Class C-raw water source for a potable water supply.
This lake 1s used as a raw water source fcr
about 2500 persons at Lake Darling State Park.

Public parks:
Lake Darling State Fark
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Estimates of total annual lake use made by Iowa Conservation
Comnmission district fisheries biologists based on a combiaation
of existing records and professional judgement,

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 2226, 7.4 18. 4
Shore or ice fishing 9723. 32.5 80.4
Svimming 13656. 45.7 112.9
Pleasure boating 3322, 11.1 27.5
Hunting 0. 0.0 0.0

Picnicking,camping,other
activities promgpted

by the lake's presence 6276. 1.0 51.9
Sncvwmcbiling 347. 1.2 2.9
Ice skating and cross-

ccuntry skiing 278. 0.9 2.3
TOTAL 358z8. 119.8 296.1

Special events at Lake Darling ccatributing to more than
normal use include the Lake Darling Youth Center Camp (1800
ceople) and two conservation days (350 people).

IMPAIRMENTS

Swimming may be impaired in lake Darling thrcughout the
summer because of Secchi depths less than one meter caused by
algal populations and other suspended matter. Iowa Conserva-
tion Commission personnel consider lake usage to be Lelow its
potential due to pocor water gquality.

Estimated aquatic plant coverage 0 &%
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequeacies: rare if ever

LAKE BESTORATION RFCOMMNENDATICNS

Shoreline erosion is a serious problem in 1lake Darling.
Shoreline protection through riprapping may reduce siltation
and turbidity in the lake.

The water quality of this lake, 1like all lakes, is
strcngly influenced by the materials that are washed into it
through 1ts traibutary streams. Silt frcm soil erosion in the
watershed is detrimental to the 1lake in several ways. It
contributes to the £illing of the tasin making the 1lake more
shallov in the near term and hastening the basin's long tern
extinction. Elant nutrients such as fphosphorus aand ammonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Follgcwing storm events, sediments
introduced into the 1lake reduce 1light transparency, may
interfere with sight-feeding fish and the develogmeat of fish
eggs, and may smother gill-breathing invertebrates. For this
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reason a strong soil conservation program is recommended for
this vatershed utilizing the best management practices
reccmmended by the local soil comservation service office (see
section on non-jpoint pollution for this lake). In addition,
it 1s recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Besearch on the
Iova great lakes has indicated small livestock concentrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
dovwnstream lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray dirrigation of surplus vwater from such 1lagoons can
significantly reduce the autrient contributions <Zfrom this
source., The above land use recommendations are made on the
basis they will heip improve the water quality in the lake and
slow dovwn the £filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not possible to state the degree such a program might increase
the water quality in the lake. There are insufficient data on
the preseat inputs of sediments, onutrients, and other
non-point [pcllutants to the lake. Furthermore we do not have
adequate informaticn to gauge the effectiveness of such a
ccnservation program,
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DESOTO BEND LAKE

LCCATION

County: Harrison Latitude 41 Deg 32 Min N
Pottavattanie Longitude 96 Deg 0 Min W

Tcwnship 78 N Bange 45 ¥# Section 22

RATERESHED CHARACTERISTICS
Watershed area(excluding lake surface)
6585. hectares ( 16272. acres)

Scil Associations within watershed

Assoc # area ha % of total
1 2994, 45.5

21 1324. 20.1
22 2267, 34.4

Estimated land uses (%)
Cropland Pasture Porestry Towns Other
84.4 7.0 4.8 0.1 3.7
Description of torography and soils in soil associations
represented in the watershed

1 Nearly level and gently sloping (0-5%) soils developed
from alluvium. Fluvents and Sarpy soils.

21 Nearly level (0-2%) soils developed from alluviunm,
Albaton, Haynie, and Onawa s=o0ils.

22 Level and nearly level (0-2%) soils developed from
alluvium, Lutcn, Blencoe, Keg, and Salix soils.

Per cent of shoreline in public cwanership 100 %

PHYSICAL CHARACTERISTICS OF LAKE

Measurements from 1979 map

Area 328. ha ( 811. B)

Length of shoreline 27660. m ( 90750. ft)

Maximum depth 7.9 m ( 26.0 ft)

Mean depth 2.5 m ( 8. ft)

Vclume 6307680. cubic meters ( 6732. acre-feet)

Shoreline develcirment 4.30 Volume development 0.95

Watershed/lake area ratio 2C.1

Crigin of basin: Natural

Estimated annual precipitation 76é. cn

Estimated annual runoff 10. co

Estimated lake evaporation 102, cnm

Thermal stratification? No

Major inflows (named ands/or permanent streaas)
Ycung's Ditch+ 1 Unnamed

Outlet: To Missouri R
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DESOTO BEND LAKE
Harrison County



208 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
was sampled at least 3 times. Averages are for samples in
the ugper mixed zone of the lake.

PARAMETER SAMPLE MEAN STANDARD
SIZE EBRROR

Secchi disc depth 3 0.3 0.03
meters

Chlorophyll a 43 119.1 5.40
mg/cubic meter

Total phosphores 11 140. 4 3.34
mg/cubic meter

Kjeldahl nitrogen 2 1.21 0.02
Bg/1

Ammonia nitrogen 2 0.19 0.04
ng/l

Nitrate + nitrite nitrogen 2 0.11 0.04
ng/1l

Seston dry weight 17 26.5 1.50
ng/1l

Turbidity 14 15.8 0.95
JIU

Tctal hardness 14 186. 1 1.95
mg/l as CaCo3

Calcium hardness 14 72.9 3.48
mg/1l as CaCoO3

Tctal alkalinity 14 231.1 1.93
ng/1l as CacCG3

Dissolved oxygen 14 5.4 0.36
mng/1l

Specific conductance 14 445.0 4.54
micrcnhos/cm at 25 C

Sulfate 7 22.1 0.95
ag/l

Chloride 6 5.3 0.11
mg/1l

Scdium 1 36.0
mg/1l

Pctassiunm 1 8.0
ng/1l
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Vertical profile for selected measurements on the sampling date
( 8/25/79) with the most pronounced stratification (if any).

DEPTH TEMP OXIGEN TOTAL P pH CHL a
] C ng/1l mgs/cu m agscu m
0 23.8 9.0 133.6 9.0 199.1
1 23.8 7.1 125.3 8.9 156. 4
2 23.7 6.2 122.9 8.8 152.7
3 23,7 6e1 155.4 8.8 124, 2
4 23.7 4,2 161.9 8.6 136.2

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NON-POINT POLLUTICN SOQURCES

Shorelipe erosion:
Shoreline erosion may ke a significant source of siltation

Estimated erosion rate in region = 0- 3.0 Tons/Acreysir
Potential siltation index =

(vatershed areas/lake area) x soil loss rate = 30,
Potential nutrient input index =

area watershed in row cropsy/lake area = 16.9

90.% of watershed is in approved soil conservation practices.
Best management practices recommended by local SCS office:
field windbreaks, conservatiom tillage, coaservation
planting (trees,grass), landgrading for drainage, tile
drainage, crop rotatica.

PCINT SOURCE POILUTICN
No pcint sources identified
LAKE USE ASSESSHENT

Surface water classification (s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwater aquatic life, secondary body
ccntact.
This lake has also been designated as high quality wvater and
is thus suktject to higher standards to protect existing uses.
This lake is not designated as a public water supply.

Public rarks:
DeSoto National Wildlife Refuge
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Estimates of total annual lake use made by Iova Coaservation
Compmission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 2216. 2.7 6.8
Shore or ice fishing 7079. 8.7 21.6
Swinming 8683, 10.7 26.5
Pleasure boating 30387. 37.5 92.5
Huating 1499. 1.8 4.6

Picnicking,camping,other
activities prcagted

by the lake's presence 20439, 25.2 62.3
Spowmcbiling 0. V.0 0.0
Ice skating and cross-

country skiing 0. 0.0 0.0
TOTAL 70303. 86.7 214.3
IMPAIRMENIS

Swinming may be impaired in Desoto Bend Lake throughout
the summer because of Secchi depths less than one meter caused
by algal populations. Prequent winterkills may limit fishing
potential. Iowa Conservation Commission personnel consider
lake usage to Le below its potential due to poor fishing.

Estimated aquatic plant coverage 10 %
Estimated winterkill frequencies: 1 year out of 7
Estimated summerkill frequencies: rare if ever

LAKE BESTORATICN RECOMMENDATICNS

DeSoto Bend is a "dual purpose" lake serving both as a
waterfowl refuge and recreation lake. As a result, management
alternatives nust be assessed in terns of their impact on
vaterfowl management as well as their effect on water quality
and recreational usefulness of the lake. Management practices
improving DeSoto Bend's recreational usefulness include:
shoreline protection, surface water runoff diversion, and
aeration. Shoreline riprapgping would reduce bark erosion and
sedimentation in the lake while imgroving £ishing access.
Shoreline protection would mnot appear to interfere with
vaterfowl management. Diversion cf surface water runoff would
decrease nutrient and sediment loading to the lake. The
impact of surface water diversion on vaterfowl management
depends on resulting water 1level changes in the 1lake.
Aeration, to prevent the occurrence of winterkills in the
lake, would create additional open water areas. The
establishment of these open water areas should start
after ice has formed to discourage overwintering by waterfowl
and thus interfere with management plars.
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DIAUCND LAKE

LCCATICN

Ccunty: Poweshiek Latitude 41 Deg 35 Hin N
Longitude 92 Deg 33 Min W

Township 78 KX Range 15 ¥ Section 2

AATERSHED CHARACTERISTICS
Watershed area (excluding lake surface)
1103. hectares ( 2727. acres)

Soil Associations within watershed

Assoc # area ha # of total
45 495, 44,9
46 575. 52,1
51 33. 3.0

Estinmated land uses (%)

Cropland Pasture Forestry To¥ns Cther

80.9 8.2 1.8 Cc.0 9.1
Description of topography and soils in soil associatioans
represented in the watershed

45 Nearly level to gently sloping {0-5%) prairie-derived
soils developed frcm loess. Mahaska, Otley, and
Taintor soils,

46 Nearly level to strongly sloping (0-14%) prairie to
forest-derived soils develored frcm loess,
pre~Wisconsin till-derived paleoscls, or pre-Wiscoasin
till. Otley, Mahaska, ladoga, Clinton, and Adair
soils.

51 Gently slopiag to moderately steep (2-18%) prairie
to forest-derived soils developed from loess or
pre-Wiscoasin till, oOtley, Clinton, aad Lindley
soils.,

Per cent of shoreline in public ownership 45 &

FBYSICAL CHARACTERISTICS OF LAKE

Measurements from 1¢76 mag

Area 39, ha ( 638. &)

Length of shoreline 5724, m ( 18780, ft)
Maximum depth 6.7 m ( 22.0 ft)

Mean depth 2.6 m ( 9. £ft)

Vclume 1027227, cutic meters ( 832. acre-feet)
Shoreline development 2.57 Volume develcopment 1,16
Watershed/lake area ratio 2€.3

Origain of basin: Iaopoundment

Fstimated annual precipitation 89. c=x

Estimated annuval runoff 18. cm

Estimated lake evagoration 91. cm

Thermal stratification? Fartial
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DIAMOND LAKE
Poweshiek County



Major inflows (named and/or permanent streanms)

None
Cutlet: Unnamed
208 Agency:

Iova Department of Environmental Quality

900 East Grand Avenue
Des Moines, Iowa 5G319

PCLLUTION ASSESSMENT

Data from lake survey in the summer of 1979,
was samfpled at least 3 tinmes.

EARAMETER

Secchi disc depth
meters

Chlorophyll a
mg/cubic meter

Total phosphorus
mg/cubic meter

Kjeldahl nitrogen
mg/1l

Ammonia nitrogen
ng/1l

Nitrate + nitrite nitrogen

ngs1l
Seston dry weight
ng/1l
Turbidity
JTU
Tctal hardness
ngs1l as CacCo03
Calcium hardness
mg/l as CaCcC3
Total alkalinity
ngys1l as CacCo3
Dissolved oxygen
mg/1l
Specific conductance
micromhcsy/cm at 25 C
Sulfate
ng/1l
Chioride
ngs1l
Scdium
ng/1l
Potassium
ng/1l

Each lake

Averages are for samples in
the upper mixed zone of the lake.
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SIZE
6

.

[+

1} N NN

W b N Jd oo

M EAN
1.9
10.1
42.4
0.5
0.0
0.1
5.2
3.2
127.,7
76,2

112.3

STANDARD
ERROR
0.20
0.66
2.66
0.00
0.01
0.01

0.81



Vertical profile for selected measurements c¢n the sampling date
{ 7/31/78) with the most pronounced stratification (if aay).

DEETH TEME OXYGEN TOTAL P pH CHL a
n C ng/1 mgs/cu m mgs/cu m
0 26.6 6.5 4s.4 8.3 10. 6
1 26.6
2 26.5 6.1 S5€.5 8.3 9.2
3 2€.1
4 23.6 1.9 144,5 7.5 8.8

This lake was not included in the Naticnal Eutrophicatioa
Survey. The trophic state based cn 1979 survey is eutrophic.

NON-POINT POLLIUTIGN SCURCES

Shoreline erosion:
A few sections of shoreline with severe erosion
Estimated erosion rate in region = 13.20-14,30 Toas/Acre/Yr
Potential siltaticn index =
(vatershed areas/lake area) x soil loss rate = 387,
Potential nutrient input index =
area wvatershed in row cropss/lake area = 22.9
60.% of watershed is in approved soil comservation practices.
Best management practices reccmmended by local SCS orfice:
ponds/sediment and water control basins, comntouring,
conservation tillage, strip-cropping, pastureland and
pastureland improvenment.

PCINT SCURCE ECLLUTICN
No point sources idertified
LAKE TSE ASSESSMENT

Surface wvater classification(s)
Class A-primary body contact recreation.
Class B(W)~wildlife, warmwater aguatic life, secondary body
contact.
Class C-raw water source for a potable water supply.
This lake is used as a raw vater source fcr
abocut 1200 persons at Moantezunma.

Public parks:
Diamond lake {(County)
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Estinates of total annual lake use made by Iowa Conservation
Ccommission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Faishing
Frcme boats 4409, 45.0 113. 1
Shcre or ice fishing 19452, 198.5 498.8
Svimning 0. 0.0 0.0
Pleasure boating 1168, 11,9 29.9
Hunting 1055. 10.8 27.1

Picnicking,camping,other
activities prompted

by the lake's presence 35813. 366.1 319.8
Sncwmcbiling uesg. 4.8 12.0
Ice skating and cross-

ccuntry skiing 0. 0.0 0.0
TOTAL €24 26, 637.0 1600,7

Special events at Diamond Lake contributing to more than
normal use include a fifth grade field day (350 people) and
educational tours (900 people).

IMPAIBMENTS

Aquatic vascular plaat growth in Diamond Lake may impair
boating and shoreline fishing. Agquatic plants are being
treated vith copper sulfate application. Iowa Conservation
Ccnnmission personnel consider lake usage to be below its po-
tential due to aguatic plant growth.

Estimated aquatic plant coverage 37 %
Estinated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE RESTORATION RECCMMENLATICNS

Because large quantities of rooted aquatic vegetation
interfere with recreational activities in this lake, a progranm
of vegetation coatrol is recommended. While this might be
acconrlished through mechanical harvest or the use of
chemicals, studies in other 1Iowa lakes have shovn that
controlled stocking of the imported White Amur at the proper
densities can provide biological control. The
cost-effectiveness and suitability of White Amur stocking
should be investigated for this lake.

The water quality of this lake, 1like all 1lakes, 1is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
watershed is detrimental to the 1lake in several ways. It
contributes to the filling of the basin making the lake wmore
shallow in the near term aad hasteniag the basin's long tern
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extinction. Plant nutrients such as rhosphorus and amnmonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Following storm events, sedimeats
introduced into the lake reduce 1light transparency, may
interfere with sight-feeding fish and the develogment of fish
eggs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation program is recommended for
this watershed utilizing the Dbest managemeat practices
reconnended by the local soil conservation service office (see
section on non-point pollution for this lake). In addition,
it is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iowa great lakes has indicated small livestock concentratioas
in areas with direct drainage to streams or tile lines can
make sigpificant coantributions to the nutrient budgets of
dovnstream lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water from such 1lagooms can
sigpnificantly reduce the nutrient contributions from this
source. The above 1land use recommendations are made on the
basis they will help improve the water quality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not possible to state the degree such a program might increase
the water qualaty in the lake. There are insufficient data on
the present inputs of sediments, nutriemts, and other
non-pcint pollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
conservation program.
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CLCG CREEK LAKE

LCCATICN

County: O'Brien Latitude 42 Deg 56 Min N
Loagitude 95 Deg 28 Min W

Tcwnship 94 N Bange 39 W Secticn 29

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
1160. hectares ( 2866. acres)

Scil Associations within watershed

Assoc # area ha % of total
8 731. 63.0
10 429, 37.0

Estimated land uses (%)

Cropland Pasture Forestry Tosns Other

78.6 15.8 2.9 0.0 2.8
Description of topography and soils imn soil associations
represented in the watershed

8 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from loess or loess over
Wisconsin or pre-Wiscomnsin till. Galva, Primghar,
Marcus, and Sac soils.

10 Moderately to very steep (14-40%) prairie-derived
soils developed from pre-Wisconsin till. Steinauer
and Shelby soils.

Per cent of shoreline in public cwnership 100 %

PHYSICAL CHARACTERISTICS OF LAKE
Measurements from 1572 map

Area 11. ha ( 28. A)

Iength of shoreliae 2443, m ( 8016. ft)
Maxinum depth 6.1 m ( 20.0 £ft)

Mean depth 3.0 m ( 10. £ft)

Vclune 341477. cubic meters ( 277. acre-feet)
Shoreline develcgment 2.04 Volume development 1,48
Watersheds/lake area ratio 105.5

Origin of basin: Imgoundment
Estimated annual precipitation 71. cu
Estimated annual runcff 8. cnm
Estimated lake evagoration 91. cnm
Thermal stratification? les
Major inflows (named ands/or permanent streans)
Dog Cr
Outlet: Dog Cr
208 Agency:
Iowa Department of Environmeantal Quality
900 East Gramd Avenue
Des Moines, Iowa 50319
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DOG CREEK LAKE
0'Brien County



PCLLUTION ASSESSHENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 3 times., Averages are for samples ian
the upper mixed zome c¢f the lake.

EARAHETER SAMELE HEAN STANDARD
SIZE ERROR

Secchi disc depth 5 0.7 0.05
neters

Chlorophyll a 9 34,2 3,75
mg/cubic meter

Total phosphorus 9 77.9 12.43
ngs/cubic meter

Kjeldakl nitrogen 2 1.8 0.14
ng/1l

Anponia nitrogen 2 1. 2 0.03
ng/1l

Nitrate + mnitrite nitrogen 2 0.6 0.14
ng/1

Seston dry weight 9 13.5 1.80
ng/l

Turbidity 9 10. 1 0.26
JTU

Total hardness 8 224, 2 bo42
mgsl as CacoO3

Calcium hardmess 8 113.2 4.91
mng/l as CacCo3

Toetal alkalinity 9 173.86 4.72
mgs1l as CacCgl

Dissolved oxygen 8 5.4 g.48
ng/1l

Specific conduactance 9 425.0 9.65
micrcmhoss/cm at 25 C

Sulfate 4 49.5 2.34
ng/1l

Chloride 5 16.5 0.00
ngr/1l

Scdium 2 11.0 0.00
ng/1l

Fctassium 2 8.0 0.G0
ng/1l
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Vertical profile for selected measurements on the saampling date
( 8,/13,/79) with the most rronouanced stratification (if any).

DEPTH TEMP OXYGEN TOTAL P pH CHL a
o Cc agy/1 mg/cu o ng/cu o
0 22.8 4.8 74.5 8.0 47,2
1 22.8 4.8 86.4 8.0 46,8
2 22.8
3 22.7 3.8 68.9 7.8 32.9
4 22.5
5 19.7 1.6 117.8 7.6 17.3
6 17.3

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1579 survey is eutrophic.

NCN-FOINT POLLUTICN SCURCES

Shoreline erosion:
A few sections of shoreline with severe erosion
Estimated erosion rate im region = 9,19-10.79 Tons/AcresYr
Potential siltation index =
(watershed areaslake area) x soil loss rate = 1055,
FPotential nutrient input index =
area watershed in row crops/lake area = 82.9
70.% of watershed is in approved soil ccnservation practices.
Best management practices recommeanded by local SCS office:
ccnservation tillage, pastureland and pastureland
improvement, gulley ccntrol structures/ erosion control
structures, terraces, contouring.

PCINT SOURCE POLLUTICN
No pcint sources identified
LAKE USE ASSESSMENT

Surface water classification (s)
Class A-primary bcdy contact recreation.
Class B (W) -wildlife, warmwater agquatic life, secondary body
contact.
This lake is not designated as a public water supply.

Public parks:
Dog Creek Park (Couaty)

236



Estimates of total annual lake use made by Iowa Ccnservation
Commission district fisheries biologists based on a combination
of existing records and professicnal judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 2118, 75.6 192.5
Shore or ice fishing 4039, 144,3 367.2
Swinming 1676. 59.9 152. 4
Pleasure boating 434, 15.5 39.5
Hunting 0. 0.0 0.0

Picnicking,camping,other
activities prcmpted

by the lake's presence 3258, 116. 4 296.2
Snowmobiling 0. 0.0 0.0
Ice skating and cross-

country skiing 122. 4.4 11.1
TOTAL 11647, 416.0 1058.8

Special events at Dog Creek Lake contributing tc more
than normal use include the O'Brien County Annual OQutdoor
Classroom (20C peaple).

INPAIRMENTIS

Swimming may b2 impaired in Cog Creek Lake throughout the
sumner because of Secchi depths less than one meter caused by
algal populations. Aquatic plant growth may impair shoreline
fishing. Fregquent winterkills and occasional summerkills may
lipit fishing potential. Iowa Conservation Commission persoa-
nel consider lake usage to be below its potential due to poor
fishing.

Estimated aquatic plant coverage 4 &
Estimated winterkill frequencies: 1 year out of 5-7
Estimated summerkill frequencies: 1 year cut of 7-10

LAKE BESTORATION RECOMMENDATICNS

Because this lake is productive and relatively shallow,
dissclved oxygen deficits develop and cause winter ands/or
summer fishkills., The ase of artificial aeration devices to
maintain dissclved oxygen concentrations should ke considered.

The water quality of this lake, 1like all 1lakes, is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosioam in the
watershed is detrimental to the 1lake in several ways. It
contributes to the filling of the rasin making the lake more
shallow in the aeazr term and hastening the basin's long tecnm
extinction, Plant nutrients such as phosphorus and ammoania
nitrogen and several pesticides are carried into the lake
attacked to scil particles. Following storm events, sedimeants
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intrcduced into the 1lake reduce 1light +transparency, may
interfere with sight-feeding fish and the developrment of fish
eggs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation prograx is recommended for
this vatershed atilizing the best management [practices
recommended by the local soil conservation service office (see
secticn on non-point pollution for this lake). In addition,
it is recommended that steps be takem to reduce the amounts of
livestock vastes reaching tributary streams. Research on the
Iova great lakes has indicated small livestock concentratioas
in areas with direct drainage to streams or tile lines can
nake significant contributions to the nutrient budgets of
downstream lakes. The use of practices such as diversioa
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus vater from such lagooas can
siganificantly reduce the nutrient coatributions from this
source, The above 1land use recommendations are made on the
basis they will help improve the water quality in the lake and
slovw down the filling of the lake with sediments. They will
help protect the lake from future deqradation; however, it is
not fossible to state the degree such a program might increase
the water quality in the lake. There are insufficieat data oa
the fpresent inputs of sediments, nutrieants, and other
non-point pollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
conservation program.
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DCN WILLIAMS LAKE

LCCATION

Ccunty: Boone Latitude 42 Deg 7 #Hin N
Longitude 94 Deg 1 Min W

Township 684 N Bange 27 W« Section 5

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
7847, bhectares ( 19389. acrces)

Soil Associations within wvatershed

Assoc # area ha % of total
12 1933. 28,6
14 3282, 41.38
18 2348. 29.9

217 264, 3.6

Estimated land uses (%)

Cropland Pasture Forestry Tovwns Other

90.8 4.9 1.1 0.2 2.9
Description of topography and soils in soil associations
represented in the watershed

12 Nearly level and gently sloping (0-5%) prairie-derived
soils developed from Wisconsin till on the Cary Lobe.
Depressional and calcareous soils are common.

Webster, Okokoji, Canisteo, Clarion, Nicollet, and
Harps scils.

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisconsin till on the
cary Lobe. Clarion, Webster, Canisteo, and Nicollet
soils.

18 Nearly level and dgeantly sloping (0-5%) prairie-
derived soils developed from Wisconsin till on the
Cary Lobe. Calcareous soils are common. Clarion,
Harps, Canisteo, Webster, and Nicollet soils.

217 Nearly level to very steep (0-40%) forest and mixed
prairie-forest-derived soils develored from Wisconsin
till on the Cary Lobe. Includes some so0ils oa
bottomlands and terraces. Hayden and Lester soils.

Per cent of shorelime in public cwnership 100 %

PHYSICAL CHARACTERISTICS OF LAKE

Measurenments from 1974 mag

Area 60. ha ( 148, A)

length of shoreline 9042. m ( 29667. ft)

Maximum depth 14.0 m ( 46.0 £ft)

Mean degth 5.2 m ( 17. ft)

Volume 3333249. cupic metecs ( 2701, acre-feet)
Shoreline development 3.18 Vclume development 1,11
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DON WILLIAMS LAKE

Boone County



Watershed/lake area ratio 130.8
Origin of tasin: Impoundment
Estimated annual precipitation 79. cum
Estimated annual ruanoff 13. cm
Estimated lake evaporation 94, cm
Thermal stratification? Yes
Major inflows (named and/or permaneant streans)
Beaver Cr
Outlet: Beaver Cr
2(8 Agency:
Iova Department of Environmental Quality
900 East Grand Aveaue
Des Moines, Iowa 50319

PCLIUTIQON ASSESSHUENT

Data from lake survey in the summer of 1979. Each lake
was samfpled at least 3 times, Averages are for samgles in
the upper mixed zcne cf the lake.,

PABAMETIEE SAMELE MEAN STANDARD
SIZE EEROR

Secchi disc depth 6 1.8 0.07
meters

Chlorophyll a 7 16.2 3.14
ngscubic meter

Total phosphorus 8 30.7 3.93
ng/cubic neter

Kjeldahl nitrogen 2 0.3 0.00
ag/l

Ammonia nitrogen 2 0.2 0.07
ng/1l

Nitrate + nitrite nitrogen 2 4.0 0.38
ng/1l

Seston dry weight 8 5.9 0.56
mng/s1l

Turbidity 8 2.8 0.22
JTU

Total hardness 8 274.0 3.40
ags1l as Caco3

Calcium hardness 8 160.0 3.65
mgsl as CacCo2

Total alkalinity 9 169.1 2,03
mgsl as CacCo:

Dissolved oxygen 8 8.6 0.85
ng/1

Srecific conductance 9 520.0 14.04
micrcmhos/cm at 25 C

Sulfate 6 54.8 2.41
ng/1l

Chloride 6 19.9 0.08
ng/1
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Scdium 2 5.5 0.50
ng/l

Potassiunm 2 2.0 0.00
mg/1l

Vertical profile for selected measurements cn the sampling date
( 8/ 2779) vwith the most pronounced stratification (if any).

DEBTH TEME CXYGEN TCTAL P pH CHL a
o Cc ng/1 mgs/cu m mg/cu m
0 24.9 7.6 37.6 8.0 18.5
1 24,9
2 24.9 7.8 34.9 8.1 16.3
3 24,3 4.3 37.9 8.0 18. 3
4 23.1
5 21.6
6 20.3 0.2 54.7 7.4 14.2
7 19.5
8 18.6
9 17.5 0.2 24,7 7.6 3. 4

10 16.2 ,
1 14,5 0.1 5323.8 7¢2 2.2
12 13.1

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NCK-FCINT PCLIUTICN SCURCES

Shoreline erosion:
A few sections of shorelire with severe erosion
Estimated erosion rate in regiom = 3.01- 4.93 TonssAcrers¥r
Ectential siltation index =
(watershed areaslake area) x soil loss rate = 4§90.
Potential nuotrient input index =
area watershed in row cropsslake area = 111.3
74.% of watershed is in approved soil ccnservation practices.
Best management practices recommended by local SCS office:
conservation tillage, terraces,

ECINT SOURCE PCLLUTICN

Sources/NPEDES # (if amny) Comxents
Pilot Mound Lagoon with no outflow
IA0058530

LARE USE ASSESSHENT

Surface water classification(s)
Class A-primary body contact recreation.
Class E(W)-wildlife, warmwater aguatic life, secondary body
contact.



This lake is not designated as a public water supply.

Public parks:
Dcn Williams Park (County)

Estimates of total annual lake use made by Iowa Conservation
Ccmnission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 6005, 40.6 100. 1
Shore or ice fishing 10825, 73.1 180. 4
Swimning 17225. 116.4 287.1
Pleasure boating 8715. 58.9 145.3
Hunting 0. 0.0 0.0

Eicnicking,camping,other
activities promgted

by the lake's presence 409E5. 276.7 682.6
Snownobiling 0. 0.0 0.0
Ice skating and cross-

country skiing 1z2. 0.8 2.0
TOTAL 83847, 566.5 1397.4

Special events at Don Williams Lake contributing to more
than normal use include a bass fishing tournameant (35 people)
and a golf tcurnament (500 people).

IMPAISMENTS

Recreational activities do nct appear to be impaired by
Foor water guality or aquatic plants. Siltation may be an im-
pcrtant problem in the north end c¢f the lake. Shoreline ero-
sion may interfere with shoreline fishing. Iowa Conservation
Comnission persoanel consider lake usage to be at its poten-
tial.

Estimated aquatic plant coverage 0.6%
Estimated winterkill freguemncies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BESTORATICN RECCMMENDATICNS

Shoreline erosion is a serious proklem ia Don Willianms
Lake. Shoreline protection through =riprapping may reduce
siltation and turbidity in the lake and provide Letter access
for shoreline fishing.

The wvater gquality of this lake, 1like all 1lakes, 1is
strecngly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
watershed is detrimental to the 1lake in several ways. It
contributes to the filling of the basin making the 1lake more
shallcw 1in the near term and hastening the basin's long tern

243



extinction. Plant nutrients such as phosphorus and ammonia
nitrogen and several pesticides are carried into the lake
attached to scil particles. Follewing storm events, sediments
introcduced into the 1lake reduce 1light transparency, may
interfere with sight-feeding fish and the development of <£fish
eggs, and may smother gill-breathing invertektrates. For this
reason a strong soil conservation program is recommended for
this watershed utilizing the best @management [fractices
recommended by the local soil conservation service office (see
secticn on non-fpoint pollution for this lake). In addition,
it is recommended that steps be taken to reduce the amouats of
livestock wvastes reaching tributary streams. Reseacrch on the
Iowa great lakes has indicated small livestock concentrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
dcunstream lakes., The use of practices such as diversioa
terraces above feedlots, lagocns to catch feedlot runoff, and
spray irrigation of surplus wvater from such lagooas can
significantly reduce the nutrient ccntributions from this
source. The above land use recommendations are made oan the
basis they will help improve the water guality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not pcssilble to state the degree such a program might increase
the water quality in the lake. There are insufficieat data on
the present 1inputs of sediments, nutrients, and other
non~-gpoint [pollutants to the lake. Furthermore we 40 not have
adequate informaticn to gauge the effectiveness cf such a
ccnservation progranm.

244



EAST LAKE (OSCECLA)

LCCATION

Ccunty: Clarke Latitude 42 Deg 2 Min N
Longitude 93 Deg 44 Min W

Township 72 N Bange 25 W Section 16

WATERSHED CBABACTERISTICS
Watershed area(excluding lake surface)
100, hectares ( 247, acres)

Scil Associations within watershed

Assoc # area ha % of total
36 18. 18,2
37 82, 81.8

Estimated land uses (%)
Cropland Pasture Forestry Towns Cther
53.0 34,5 8.6 0.0 3.9
Description of topography and soils in soil associations
represented in the vatershed

36 Nearly level to strongly sloping (0-14%) prairie-
derived soils developed from loess, pre-Wisconsin
till, cr pre-Wiscomsin till-derived paleoscls.
Grundy, Haig, Shelby, and Adair soils.,

37 Gently sloping to moderately steep (2-18%) prairie and
forest-derived soils developed from pre-Wisconsin
till-derived paleosols, pre-Wisconsin till, or loess.
Adair, Shelby, lindley, and Grundy soils.

Per cent of shoreline in public cwnership 100 %

PHYSICAL CHARACTERISTICS OF LAKE
Beasurements from 1578 map

Area 5. ha ( 14. A)

Length of shoreline 1194, o ( 3917. ft)
Maximum depth 4.0 m ( 13.0 ft)

Mean depth 2.1 m ( 7. ft)

Volume 117104, cubic meters ( 95. acre-feet)
Shoreline development 1.44 Volume development 1.61
Watershedslake area ratio 20.0

Origin of ktasin: Impoundment

Estimated annual precipitation 79. cm

Estimated annual runoff 1. cm

Estimated lake evagoration 97. cm

Thermal stratification? Yes

Bajor inflows (named ands/or permanent streans)
None

Outlet: Unnamed
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403 HNETER

DEPTHS IN FEET

"EAST LAKE
Clarke County



2C8 Agency:

Iowa Department of Environmeatal Quality

900 East Grand Avenue
Des Moines, Iowa 50319

PCLLUTION ASSESSMENT

Data from lake survey in the summer of 1979,
vas sampled at least 3 times.
the upper mixed zone of the lake.

PARAMETEE

Secchi disc depth
mneters

Chlorophyll a
mg/cubic meter

Total phosphorus
mg/cubic meter

Kjeldahl nitrogen
ng/l

Anmonia nitrogen
ng/1l

Nitrate + nitrite nitrogen

mg/1
Seston dry veight
mg/1
Turbidity
JTU
Total hardness
mg/l as CacCo023
Calcium hardness
mg/1l as CacCo3
Total alkalinity
mgs/1l as CaCo03
Dissolved oxygen
mng/1
Specific conductance
micrcmhecs/cm at 25 C
Sulfate
ng/1
Chloride
mg/1
Scdium
ng/1
Pctassium
mg/1l

Bach lake

Averages are for samples in
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SAMPLE
SIZE
6
8

10

[\ 8]

10

N

N)

MEAN
0.6
75.7

173.1

7.0

STANDARD
ERROR
0.08



Vertical protile for selected measurements on the sampling date
( 8/21/79) with the most proaounced stratification (if any).

DEETH TEME OXYGEN TOTAL P pH CHL a
o C ng/1 mg/cu m mgs/cu I
0 26.2 9.0 2C6.9 9.2 68.9
1 26.0 6.1 246,.,6 8.9 71.9
2 23.4 7.0 2365.7 9.0 62.9
3 21,6 0.0 226.0 7.4 10.1

This lake was not included in the Naticnal Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NON-POINT POLLUTICN SOURCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 11.98-13.19 Tons/Acres¥r
Potential siltation index =
(vatershed areaslake area) x soil loss rate = 252.
Potential nutrient input index =
area watershed in rowv crcps/lake area = 10.6

88.% of watershed is in approved soil conservation practices.
Best management practices reccmmended by local SCS office:
conservation tillage, terraces.

POINT SOUBCE POLLUTICN
No point sources identified
LAKE USE ASSESSMENT

Surface water classification (s)
Class E(W)-wildlife, varmwater agquatic life, secondary body
contact.
This lake is not designated as a public vater sugply.

Public parks:
East Lake Fark (Couaty)

Estimates of total annual lake use made by Iowa Conservation
Ccmmission district fisheries biologists tased on a combination
of existing records and professicnal judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 30. 2.1 6.0
Shore or ice fishing 2000. 142,9 400.0
Svimming 30. 2.1 6.0
Pleasure boating 43. 3.1 8.6
Hunting 0. 0.0 0.0
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Picnicking,camping,otker
activities rromcted

by the lake's presence 9123. 651.6 1824.6
Snowmcbiling 0. 0.0 0.0
Ice skatiang and cross-

ccuntry skiing 50. 3.6 10.0
TOTAL 11276. 805.4 2255.2
IMPAIEMENTS

Water clarity is poor in East lake (Osceola) throughout
the summer as indicated by Secchi depths less than oas meter
caused by algal populations. Aquatic vascular plant growth may
impair boating and shoreline fishing. Iowa Conservation
Connission personnel consider lake usage to be below its po-
tential due to unccmpleted facilities.

Estimated aquatic plant coverage 23 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BESTORATION BECCMMENDATICNS

Eecause large quantities of rooted aquatic vegetation
interfere with recreational activities in this lake, a progranm
of vegetation control is recommended. While this wmight be
accomplished through mechanical bharvest or the use of
chemicals, studies in other Iowa lakes have shown that
controlled stocking of the imported White Amur at the proper
densities can provide biological coatrol. The
cost-effectiveness and suitability of White Amur stocking
should be investigated for this lake.

The water quality of +this lake, 1like all lakes, is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
watershed is detrimeatal to the lake in several ways. It
contributes to the filling of the basin making the 1lake more
shallow in the near term aad hastening the basin's loag tern
extinction. Plant nutrients such as fhosphorus and ammonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Following storm events, sediments
introduced 1into the 1lake reduce 1light transparency, may
interfere with sight-feeding fish and the develogment of £fish
eggs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation program is recommended for
this vatershed utilizing the best management practices
reconmended by the local soil conservation service office (see
section on non~poiat pollution for this lake). In addition,
it is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iowva great lakes has indicated small livestock <concentratioas
in areas with direct drainage to streanms or tile lines can
make significant contributicns to the nutrient budgets of
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dovwnstream lakes. The use oOf practices such as diversion
terraces above feedlots, lagocns to catch feedlot runoff, and
spray irrigation of surplus water from such lagooas can
significantly reduce the nutrient contributions from this
source. The above 1land use recommendations are made on the
basis they will help improve the water quality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not gpcssible to state the degree such a program might increase
the vater gquality in the lake., There are insufficient data on
the present inputs of sediments, nutrients, and other
non-gpoint pollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
conservation program.
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EAST CKCBGOJI

LCCATICN

County: Dickinson Latitude 43 Deg 24 Min N
Longitude 95 Deg 5 Min ®

Township 99 N Bange 36 W Section 15

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
4942, hectares ( 12212. acres)

Soil Associations within watershed

Assoc # area ha % of total
14 3659, 74,0
15 1283, 26.0

Estimated land uses (%)
Cropland Pasture Forestry Towns Cther
84.5 7.5 0.6 4.0 3.5
Description of topography and soils in soil associations
represented in the watershed

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisccnsin till om the
Cary Lobe., Clarion, Webster, Canisteo, and Nicollet
soils.

15 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisconsin till on the
Cary Lobe. Includes very poorly drained depressional
soils. Clarion, Nicollet, Storden, and Wekster soils.

Per cent of shoreline in public cwnership 8 %

PHYSICAL CHARACTERISTICS OF LAKE

Measurements from 1370 magp

Area 7u43. bha (1835. 2a)

Length of shoreline 27068, m ( 83808. ft)

Maximum depth 6.7 o ( 22,0 ft)

Mean depth 3.2 m ( 10. £ft)

Volume 23474520, cubic meters ( 19023. acre-feet)

Shoreline development 2,80 Volume development 1,41

Ratershedslake area ratio 6.7

Crigin of kasin: Natural

Estimated annual precipitation 69. cm

Estimated annual runoff 8. cm

Estimated lake evaporation 85. cm

Thermal stratification? No

Major inflows (named ands/or permanent streaunss)
From Big Spirit L

Outlet: To Upper Gar I
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DEPTHS IN FEET

8744 MNETERS

EAST OKOBOJI
Dickinson County



2C8 Agency:

Iova Department of Environmental Quality

900 East Grand Avenue
Des Moines, Iowa 50319

PCLLUTION ASSESSMENT

Data from lake survey in the summer of 1979.
vas sampled at least 3 tinmes.

EARAMETER

Secchi disc depth
meters

Chlorophyll a
mg/cukic meter

Total phosphoruys
mg/cubic meter

Kjeldahl nitrogen
ng/1

Ammonia nitrogen
ng/1l

Nitrate + nitrite nitrogen

mgs1
Seston dry weight
ngs1l
Turbidity
JIU
Total bardness
mg/1l as CaCcC3
Calcium hardness
mgs1l as CacCo03
Total alkalinity
mg/l as CaCoO:
Dissolved oxygen
ng/l
Specific conductance
micrcmhcs/cm at 25 C
Sulfate
mg/1l
Chloride
mgs1
Sodium
mg/1l
Potassiunm
ngs1

Each lake

Averages are for samples in
the upper mixed zone cf the lake.
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SAMPLE
SIZE
6
9

10

11

10

10
10

MEAN
0.7
25.8
139. 1
1.2
0.3
0.7
13.6
12.2
230.7
98.7
196.3
7.4
422.2
28.7
15.0
9.5
7.0

STANDARD
ERROR
0.11
8. 29

11.02



Vertical profile for selected measurements on the sampling date
( 8/14,79) with the most promounced stratification (if any).

DEETH TEME CXYGEN TOTAL P pH CHL a
n C ag/1 mgs/cu m mgscu o
0 21.7 5.3 17,7 8.1 8.2
1 21.7
2 21.7 5.1 168.8 8.1 7.5
3 1.7
4 21.7 S.1 165.7 8 1 3.0
5 21,7

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1979 survey is eutrophic.

NCN-ECINT FCLIUTICN SCURCES

Shoreline erosicn:

Negligible
Estimated erosion rate in region = 3.01- 4.93 Tonss/AcresYIr
Potential siltaticn index =
(watershed areaslake area) x soil loss rate = 27,
Potential nutrient input index =
area watershed in row crops/lake area = 5.8

32.% of watershed is in approved soil conservation practices.,
Best management practices recommended by local SCS office:
conservation tillage, grass watervays, terraces,
ponds/sediment and water control basins, strip-cropping,
contouring, pastureland and pastureland improvemeat.

PCINT SOURCE POLLUTICN
Source/NPEDES # (if any) Comments

125 cattle Eunoff control

LAKE USE ASSESSMENT

Surface water classification (s)
Class A-primary body contact recreation.
Class B(W)-vildlife, varmvater aquatic life, secoandary body
contact.
This lake has alsc been designated as high gquality water and
is thus sukject to higher standards to protect existing uses.
This lake is not designated as a public water supply.

Public fparks:
Isthmus Park Access (State)
Gilbert's Fark (Caity)
Memorial Park (City)
Clare Hilscn Park
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Estimates of total annual lake use made by Iowa Conservation
Ccmmission district fisheries biologists based on a combination
of existing records and professionmal judgemeant.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Pishing
Frcm boats 13237. 7.2 17.8
Shere or ice fishing U446, 24.8 61.2
Swimming 352€3., 19.2 47.5
Pleasure boating 24488, 13.3 33.0
Hunting 1867. 1.0 2.5

Picnicking,camping,otker
activities prompted

by the lake's presencs 314484, 171.4 423.3
Snowmcbhiling 15178, 8.3 20. 4
Ice skating and cross-

ccuntry skiing 3127. 1.7 4,2
TOTAL 453110. 246.9 609.8

Special eveants at East Okoboji Lake contraibuting to more
than normal vse include boat races (80 pecople) and skiing con-
tests (50 reofgle).

IMPAIRMENTIS

Swinming and boating may be impaired in East Okoboji
throughout the summer because of Secchi depths less than one
meter caused by algal populations and other suspended matter.
Frequent summerkills and occasional winterkills may limit
fishing potential. Iowa Conservation Commission persornel
consider lake usage tc be below its potential because of
liaited shoreline access and foor fishing,

Estimated aguatic plant coverage 15 &
Estimated winterkill frequemcies: 1 year out of 7-10
Estimated summerkill frequencies: 1 year cut of 3-5

LAKE BESTORATICN EECGMMENLCATICNS

The water guality of this lake, 1like all lakes, is
strongly influenced by the pmaterials that are washed into it
through 1ts tributary streams. Silt frcm soil erosion in the
vatershed is detrimental to the lake in several ways. It
contributes to the filling of the basin making the 1lake more
shallow in the near term and hastening the basin's long tern
extinction. Plant nutrients such as phosphorus and ammonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Following storm events, sediments
introduced into the lake reduce 1light transgarency, may
interfere with sight-feeding fish and the develiorment of fish
eggs, and may samaother gill-breathing invertebrates., For this
reason a strong soil conservation program is recommended for
this watershed utilizing the best mpanagement practices
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reconnended by the local soil conservation service office (see
section on non-fpoint pollution for this lake). In additionm,
it is recommended that steps be taken to reduce the amouats of
livestock wvastes reaching tributary streams. Res=2arch on the
Iowa great lakes has indicated small livestock concentratioas
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
downstream lakes, The use of practices such as diversioan
terraces above feedlots, lagooas to catch feedlot runoff, and
spray irrigation of surplus vater from such lagoons can
significantly reduce the nutrient contributions from this
SOUrCe, The above land use recommendations are made om the
basis they will help improve the water quality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; hovever, it is
not possible to state the degree such a program might increase
the water quality in the lake. There are insufficient data ot
the present inputs of sediments, nutrients, and other
non-point [follutants to the lake., Furthermore we do not have
adequate information to gauge the effectiveness of such a
ccnservation program.
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EASTER LAKE

LOCATION

Ccunty: Pclk Latitude 41 Deg 33 M¥in N
longitude 93 Deg 233 Min W

Township 78 N Range 23 W Section 19

WATERSHED CHARACTERISTICS
Watershed area (excluding lake surface)
2618. hectares ( €u470. acres)

Soil Associations within watershed

Assoc # area ha % of total

30 2618. 100.0

Estimated land uses (%)

Cropland Pasture Forestry Towns Other

43,5 13.6 2.8 37.6 2.5

Description of topography and soils in soil associations
represented in the watershed

30 Gently to strongly sloping (2-14%) prairie-derived
soils developed from loess, pre-Hisconsin till, or
pre-Wisconsin till-derived fpaleosclis. Sharpsburg,
Shelby, and Adair soils.

Per cent of shoreline in public cwnership 100 %

PHYSICAL CHARACTERISTICS OF LAKE
Measurements from 1977 map
Area 70. ha ( 172. A)
Length of shoreline 10747. m ( 35260. ft)
Maximum depth 7.6 m ( 25.0 ft)
Mean depth 3.3 m ( 11. ft)
Volume 2326057, cubic meters ( 1885. acre-feet)
Shoreline development 3,64 Volupe develcpmeat 1,32
Watershed/lake area ratio 37.4
Origin of basin: Impoundment
Estimated annual precipitation 81, cm
Estimated annual runoff 15. cnm
Estimated lake evaporation 94, can
Thermal stratifiication? Yes
Major inflows (named andsor permanent streaams)
Yeader Cr
Outlet: Yeader Cr
208 Agency:
Des Moines 208 Agency
Central Iowa Regiomal Association of lLocal Govts.
104 East lLocust St.
Des Moines, IA SC30o
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METERS

3302

EASTER LAKE
Polk County |



FCLIUTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 2 times. Averages are for samples in
the ugpper mixed zone cf the lake.

PARAMETER SAMPLE MEAN STANDARD
SIZE ERROR

Secchi disc depth 6 1.0 0.10
neters

Chlorophyll a 8 28.0 5.59
ng/cuktic meter

Total phcsphorus 8 54.5 3.56
ng/cubic meter

Kjeldahl nitrogen 2 0.5 0.01
ng/1l

Ammonia nitrogea 2 0.0 0.01
ng/1

Nitrate + nitrite nitrogen 2 0.1 0.00
ng/1

Seston dry weight 8 9.4 0.81
ng/1l

Turbidity 10 8.0 0.60
JTU

Total hardness 9 170.0 1.80
ng/1l as CacCo3

Calcium hardness 9 107.6 0.93
ng/1l as CaCo3

Total alkalinity 8 122.0 1.25
ng/l as CaccC3

Dissolved oxygen 8 9.1 0.28
ngs1l

Specific conductaance 10 362.90 12.02
micrcmhos/scm at 25 C

Sulfate 3 50.0 1.04
ag/1l

Chloride 3 22.5 0.29
ng/1l

Scdium Z 13.5 0.50
mg/l

Potassiuonm 2 3.5 0.50
ng/1
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Vertical profile for selected measurements on the sampling date
( 8/21,79) with the mcst pronounced stratification (if any).

DEPTH TEMP OXYGEN TOTAL P pH CHL a

o C Bg/1 ngs/cu m mg/cu @
0 23.7 10.0 5%.2 8.7 55.8

1 23.7

2 23.4 T4 70.3 8.3 48.6

3 22.9

4 2z. 4

5 20,0 0.6 70.7 7.7 14, 2

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1975 survey is =sutrophic.

NON-FCINT POLLUTICN SCURCES

Shoreline erosion:
A few sections of shoreline with severe erosion
Estimated erosion rate in region = 4.94- 6.99 Tons/Acre/Yr
Botential siltation index =
(vatershed areaslake area) x soil loss rate = 224,
Fotential nutrient input index =
area watershed in row crogss/lake area = 16.3
90.% of watershed is in approved soil conservation practices.
Best management practices recommended by local SCS office:
ccaservation tillage, terraces, ponds/sediment and water
ccntrcl basians,

FOINT SOURCE POLLUTICN

Source/NPEDES # (if amny) Commeants

Des Moines Mumnicipal Airport Stormwater runoff
LAKE OSE ASSESSMENT

Surface water classification (s)
Class A-primary body contact recreation.
Class B(W)-wildlife, warmwvater aquatic life, secondary body
contact,
This lake is not designated as a public water supgply.

Public parcks:
Yeader Creek Area (County)



Estinates of total annual lake use made by Iowa Conservation
Ccmnission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACEE USE/HECTARE
Fisking
Frcm boats 4905. 28.5 70.1
Shore or ice fishing 15334, 89.2 219, 1
Swimning 25388, 147.6 Jo2,7
Pleasure boating 2713. 15.8 38.8
Hunting 0. 0.0 0.0

Eicnicking,camnging,other
activities promgpted

by the lake's presence 36002. 209.3 514,3
Snovmobiling 782, 4.5 11. 2
Ice skating and cross-

country skiing 7€2. 4.5 11. 2
TOTAL 85906. 499.5 1227. 2
IMPAIEMENTIS

Svimping may pe impaired in Faster Lake during part of
the summer because of Secchi depths less than one meter caused
by algal populations. Iowa Conservation Commission personnel
consider lake usage to be below its potential due to poor
fishing. BRenovation of the fishery was completed in 1978,

Estimated aquatic plant coverage 3 &%
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE RESTCRATION RECCEMENDATICNS

The water guality of this 1lake, 1like all lakes, is
strcngly influenced by the materials that are wvashed into it
through its tributary streams. Silt frcm soil erosion in the
vwatershed 1is detrimental tc the lake in several ways. It
contributes to the filling of the basin making tha lake more
shallow in the near term and hastening the basin's long tern
extinction. Plant nutrients such as fphosphorus ard ammonia
nitrogen and several pesticides are carried into the lake
attached to soil particles. Pollowing storm events, sedimeants
introduced into the lake reduce 1light transgareancy, may
interfere with sight-feeding fish and the develogment of fish
eggs, and ray smother gill-breathing invertekrates. PFor this
reason a strong soil conservation program is recommended for
this watershed utilizing the best mpanagement [fractices
recomnended by the local soil conservation service office (see
secticn on non-foint pollution for this lake). In addition,
it is recommended that steps be taken tc reduce the amouats of
livestock vwastes reaching tributary streams. Research on the
Iowa great lakes has indicated small livestock concentrations
in areas with direct drainage to streams or tile lines can
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make significant contributions to the anutrieat obpudgets of
downstream lakes. The use of practices such as diversion
terraces above feedlots, lagocns to catch feedlot runoff, and
spray irrigation of surplus water from such 1lagoomns can
significantly reduce the nutrient contributions £from this
scurce. The above land use recommendations are made on the
basis they will help improve the water guality in the lake and
slow down the filling of the lake with sedinments, They will
help protect the lake from future degradation; however, it is
not pcssible to state the degree such a program might increase
the water guality in the lake. There are insufficiesnt data on
the fresent inputs of sediments, nutrients, and other
aon-point Gfollutants to the lake. Furthermore we do not have
adequate information to gauge +the effectiveness of such a
conservation program.
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ELDRED SHERWOOD LAKE

LCCATION

Ccunty: Hancock Latitude 42 Deg 56 Min N
longitude 93 Deg 34 Min #

Township 94 N Range 23 W Section 21

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
778. hectares ( 1923. acres)

Soil Associations within watershed

Assoc # area ha % of total
117 597. 76.7
14 181. 23.3

Estimated land uses (%)
Crogland Pasture Forestry Touns Other
70.9 16.1 10.2 0.0 2.8
Cescription of topography and soils in soil associations
represented in the watershed

117 Nearly level to very steep (0-40%) rrairie-derived
soils developed from Wiscoosin till oa the Cary Lobe.
Includes some scils on bottomlands and terraces.
Storden and Clarican soils.

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisccnsin till on the
Cary Lobe. Clarion, Webster, Canisteo, and Nicollet
soils.,

Fer cent of shoreline in public ovnership 100 %

PHYSICAL CHAKACTEBISTICS OF LAKE
Measurements frcm 1579 map

Area 8. ha ( 1. A)

Length of shoreline 2709. m 8887, ft)
Mazimum depth 6.7 m ( 22.0 ft)

Mean depth 2.8 m ( 9. f£ft)

Vclume 23£182. cubic meters { 191. acre~feet)
Shoreline develcpnment 2,65 Volume develorment 1,26
Watershed/lake area ratio 97.3

Origin of basin: Impoundment

Estimated annual precipitation 79. cn

Estimated annual runoff 13. cn

Estimated lake evaporation 89. cn

Thermal stratification? Yes

Major inflovs (named and/or permanent streanms)
Ncne

Outlet: Unnamed
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ELDRED SHERWOOD LAKE
Hancock County



2C8 Agency:

Iowva Department of Enviroamental Quality

9G0 East Grand Avenue
Des Moines, Iowa 50319

POLLUTION ASSESSMENT

Data from lake survey in the summer of 1979.

was sampled at least 3 tinmes.

PARAMETER

Secchi disc depth
meters
Chlorophyll a
mg/cubic meter
1ctal phosphorus
mg/cubic meter
Kjeldahl nitrogen
mg/1l
Ammonia nitrogen
mg/1
Nitrate + nitrite nitrogen
ng/1
Seston dry weight
mg/1l
Turbidity
JTU
Tctal hardness
mg/1l as CacCos3
Calcium hardaess
mg/1l as CacCo3
Tctal alkalinity
mgs1l as Cacce3l
Lissolved oxygen
mg/1
Specific conductance
micrcmhos/cm at 25 C
Sulfate
mg/1
Chloride
ng/1l
Scdium
mg/1l
Fctassiun
mg/1

Each lake

Averages are for samples in
the upper mixed zone of the lake,

265

SAMELE
SIZE
6
10

9

[ 8}

10

[ 98]

MEAN
0.7
70.0
106.5
1.2
0.2
8.0
18.2
9.1
371.1
258.2
279.8
8.2
654.5
32.6
21.8
5.3
2.0

STANDARD
ERROR
0.07
6.74
9.40
0.12
0.02
0.11
1.20
0.71
15.32
11.32
15.48
1.18

18.23



Vertical profile for selected measurements on the sampling date
( 8/23/779) with the mest pronounced stratification (if any).

DEPTH TEMP OXYGEN TCTAL P pH CHL a
] o mg/1l mgyscu @ mg/cu m
0 19.4 6.6 146.4 7.8 93.2
1 18.9 4,2 140.9 7.8 65.9
z 17.8
3 17.2 9.4 136.4 7.6 17.2
4 17.2
5 17.2 0.2 216.8 7.5 12.7
6 17,2

This lake was not included in the National Eutrophication
Survey. The trophic state based omn 1579 survey is eutrophic.

NCN-ECINT PCLLUTICN SCURCES

Shoreline erosion:

Negligible
Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr
Potential siltatiopn index =
(wvatershed areas/lake area) x soil loss rate = 389,
Potential nutrient input index =
area watershed in row crops/lake area = 69.0

45.% of watershed is in approved soil comservation practices.
Best management practices recommended by local SCS office:
coaservation tillage, crop rotaticn, terraces.

BCINT SOURCE POLLUTICN
No gcint sources identified
LAKE USE ASSESSMENT

Surface water classification (s)
Class A-primary body coantact recreation.
Class B(W)-wildlife, varmwater aquatic life, secondary body
contact.
This lake is not designated as a public water supply.

Fublic rparks:
Eldred Sherwood Recreation Area (County)

Estimates of total annual lake use made by Iowa Conservation
Conmission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 2432, 115.8 304.0
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Shore or ice fishing 5167, 246.0 645.9

Swimming 7424, 353.5 928.0
Pleasure boating 1180. 56.2 147.5
Hunting 0. 0.0 0.0

Eicnicking,camping,other
activities rromgpted

by the lake's presence 13617. 6u8.4 1702, 1
Snowmobiling 0. 0.0 0.0
Ice skating and cross-

country skiing 0. 0.0 0.0
TOTAL 29820, 1420.0 3727.5

Special events at Eldred Sherwood Lake contributing to
mcre than normal use include the Girl Scout Day Camp (100
people).

IMPAIEMENTS

Swinming may be impaired in Eldred Sherwood Lake through-
out the summer because of Secchi depths less than one meter
caused by algal populations., Iowa Conservation Commissiocn
personnel consider lake usage to be below its potential be-
cause there is no koat access.

Estimated aquatic plant coverage 4 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BESTORATION BECOMMENDATICNS

The water quality of this 1lake, 1like all 1lakes, is
strcngly ianflueaced by the materials that are washed into it
through its tributary streams. Silt frcm soil ercsion in the
vatershed is detrimental +to the 1lake ip several ways. It
contributes to the filling of the basin making the lake more
shallow in the near term and hastening the basin's long term
extinction. Plant nutrients such as phosphorus and ammonia
nitrogen and several gesticides are carried into the lake
attached to soil particles. Follcwing storm events, sediments
introduced into the lake reduce 1light transparency, may
interfere with sight-feeding fish and the development of fish
eggs, and may smother gill-breathing invertesnrates. For this
reason a strong soil conservation program is recomaended for
this watershed utilizing the best management G[practices
recomnended by the local soil conservation service office (see
section on non-goint pollution for this lake). In additioa,
it is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Research on the
Iova great lakes has indicated small livestock concentrations
in areas with direct draimnage to streams or tile lines can
make significant contributions to the nutrient b»pudgets of
downstream lakes., The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water from such lagoons can
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significantly reduce the onutrient «contributions <£from this
source, The apove land use recommendaticns are made on the
basis they will help improve the water quality in the lake and
slow down the f£i1lling of the lake with sediments., They will
help protect the lake from future degradation; nowever, it is
not possible to state the degree such a program might increase
the water quality in the lake. There are insufiicient data on
the present inputs of sediments, nutrients, and other
ncn-goint fpollutants to the lake. Furthermore we do not have
adequate informaticn to gauge the effectivepness of such a
ccnservation fprogram,
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FIVE ISLAND LAKE

LCCATION

Ccuaty: Palo Alto Latitude 43 Deg 8 Min N
Longitude 94 Deg 39 Min W

Township 96 N Bange 32 W Section 18

WATERSBED CHARACTERISTICS
Watershed area(excluding lake surface)
3411. hectares ( 8429. acres)

Soil Associations within watershed

Assoc ¢ area ha % of total
12 1971. 57.8
14 1440, 42,2

Estimated land uses (%)
Cropland Pasture Porestry Towns Other
92.9 3.9 0.1 0.0 3.1
Description of topography and soils in soil associations
represented in the watershed

12 Nearly level and gently sloping (0-5%) prairie-derived
soils develoged from Wisconsin till on the Cary Lobe.
Cepressional and calcareous soils are comnon.

Wabster, Okokoji, Canisteo, Clarion, Nicollet, and
Harps soils,

14 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from Wisccnsin till omn the
Cary Loke. Clarion, Webster, Canisteo, and Nicollet
soils.

Per cent of shoreline in public ownership 26 %

EHYSICAL CHARACTERISTICS OF LAKE

Measurements from 1570 map

Area 404, ha ( 998. 1)

Length of shoreline 20481. m ( 671S6. ft)

Maximum depth 2.6 m ( 9.0 ft)

Mean depth 1.0 m ( 3. ft)

Vclume 4221342, cubic meters ( 34217. acre~feet)

Shoreline developmeat 2,87 Volume development 1.21

Watershed/lake area ratio E.lU

Origin of basin: Natural

Estimated annual precipitation 71. cn

Estimated annual runoff 10. co

Estimated lake evaporation 89. cm

Thermal stratificaticn? No

Major inflows (named and/or permanent streaams)
Ncne

Outlet: Drainage Ditch 80
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FIVE ISLAND LAKE
Palo Alto County



208 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

PCLLOTION ASSESSMENT

Data from lake survey in the summer of 1979. Each lake
vas sampled at least 3 times, Averages are for samples in
the upper mixed zone cf the lake,

EARAMETER SAMPLE MEAN STANDARD
SIZE ERROR

Secchi disc degpth 3 2.4 0.12
meters

Chlorophyll a 10 2.7 0.48
ng/cubic meter

Total phosphorus 11 147.3 2,90
ng/cubic meter

Kjeldahl nitrogen 2 1.1 0.07
ng/1l

Ampnonia nitrogen 2 0.2 0.02
mg/1

Nitrate + nitrite nitrogen 2 0.1 0.01
ng/1

Seston dry vweight 10 2,7 0.49
ng/1

Turbidity 11 1.6 0.08
JT0

Total hardmess 1 192.0 2.34
ng/l as CaCo3

Calcium hardaess 10 113.2 6.51
mg/l as CaCo3

Tctal alkalinity 1 147.4 4,21
mgs1l as CaCc3

Cissolved oxygen 9 5.6 0.70
ng/1l

Specific conductaxnce 1 391.4 14.56
nicromhcsscm at 25 C

Sulfate 3 16.2 0.67
ng/l

Chloride 3 33.5 0.01
ng/l

Scdiunm 2 8.0 0.00
ng/1l

Pcotassium 2 3¢5 0.50
ng/1
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Vertical prcfile for selected measurements cn the sampling date
( 8/14,79) with the most pronounced stratification (if any).

DEPTH TEME CXYGEN TCTAL P pH CHL a
m C ag/l mg/cu m ng/cu m
0 21.3 3.9 145.1 7.9 2.8
1 21.2 3.8 13S8.5 7.9 4.1
2 21.1

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1579 survey is eutrophic.,

NON-PCINT PCLIUTICN SGURCES

Shoreline erosicn:

Negligible
Estimated erosion rate in region = 0- 3.0 Tons/Acre/Yr
Fotential siltation index =
(vatershed areaslake area) x scil loss rate = 13.
Potential nutrient input index =
area watershed in rov cropss/lake area = 7.8

70.% of watershed is in approved soil comservatioan practices,
Best management practices recommended by local SCS office:
conservation tillage, crop rotation, terraces, contouring.

FOINT SOURCE ECLLUTICN
No pocint sources identified
LAKE USE ASSESSMENT

Surface water classification (s)
Class A-primary body contact recreaticn.
Class B(W)-wildlife, warmwater agquatic life, secondary body
contact.
This lake 1s not designated as a public water supply.

Public parks:
Kearney Park (City)

Estimates of total annual lake use made by Iowa Conservation
Commission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 830. 0.8 2.1
Shore or ice fishing 94G7. 9.4 23.3
Swimming 955. 1.0 2. 4
Pleasure koating 2423, 2.4 6.0
Hunting 1173, 1.2 2.9

272



Picnicking,camping,other
activities rrcmpted

by the lake's presence 26658, 26.8 66.1
Snowmcbiling 7392, 7.4 18. 3
Ice skating and cross-

ccuantry skiing 19100. 19.1 47.3
TOTAL 67978, 68.1 168. 3

Special events at Pive Island Lake contributing to more
than normal use include boat races (150-200 people).

IMPAIBMENTS

Aquatic vascular plant growth in Five Island Lake may im-
pair koating and shoreline fishing., Frequent winterkills may
limit fishing poteantial. Iowa Conservation Commission persoan-
nel consider lake usage to be below its potential due to poor
fishing.

Estimated aquatic plant coverage 33 &
Estimated winterkill frequencies: 1 year cut of 5-7
Estimated summerkill frequencies: rare if ever

LAKE BESTORATIGN RECOMMENDATICNS

Because large quantities of rooted aquatic vegetation
interfere with recreational activities in this lake, a progranm
of vegetation coatrol is recommended. While this might Dbe
accomplished through mechanical harvest or the use of
chemicals, studies in other 1Icwa lakes have shown that
controlled stocking of the imported White Amur at the proper
densities can grovide biological control. The
cost-cffectiveness and suitability of HWhite Amur stocking
should be investigated for this lake.,

The shallowness of this lake contributes significantly to
its water quality fproblems, Because there 1is relatively
little dilution of nutrient inputs, nutrient concentrations
are relatively high leading to high algal concentrations and
poor vater transgarency. The shallowrcess also facilitates
vind resuspension of bottom sediments causing greater internal
nutrient loading. The resulting high biological productivity
leads to a high oxygen demamd. The shallcwness of the lake
results in a small cagpacity to hold dissolved oxygen, thus low
oxygen coacentrations develop causing winter fishkills.
Deepening of the water column through dredging and or raised
water levels should help to =solve the proklen. As an
alternative, the symptoms of the rroblem could be alleviated
by artificial aeration in the winter to prevent the oxygen
concentrations frcm declining to lethal levels. The first
procedure would provide the greatest improvements to the lake;
however, the second procedure would also have significant
tenefits.
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The water quality of this lake, 1like all lakes, is
strongly influenced by the materials that are washed ianto it
through its tributary streams. Silt frcm soil erosion in the
vatershed 1is detrimental to the lake in several ways. It
contributes to the filling of the basin making the 1lake more
shallovw in the near term and hastening the tasin's long tern
extinction. Plant nutrients such as rhosphorus and ammonia
nitrogen and several pesticides are carried into the iake
attached to soil particles. Following storm events, sedimeats
introduced into the lake reduce 1light transparency, may
interfere with sight-feeding fish and the development of f£fish
eggs, and may smother gill-breathing invertebrates. For this
reason a strong soil conservation program is recommended for
this vatershed utilizing the best management practices
recommendad by the local soil comservation service office (see
section on non-foint pollution for this lake). In addition,
it is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams., Research omn the
Iowa great lakes has indicated small livestock concentrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
dovnstream lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water from such 1lagooas can
significantly reduce the nutrient contributions from this
SOurce. The above land use recommendations are made on the
basis they will help improve the water guality in the lake and
slow down the filiing of the lake with sediments. They will
help protect the lake from future degradation; however, it is
not possible to state the degree such a program might increase
the water guality in the lake, There are insufficient data on
the present inputs of sediments, nutrieats, aud other
non-point pollutants to the lake., Furthermore we do not have
adequate informaticn to gauge the effectiveness of such a
ccaservation prograam.
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LAKE GEODE

LCCATIGN

County: Henry Latitude U0 Deg 49 Min N
longitude 91 Deg 23 Min W

Townshigz 70 N Range 5 W Section 36

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
3994, hectares ( 9869. acres)

Soil Associations within wvatershed

Assoc & area ha % of total
7 18. 0.4
47 2104, £2.7
50 1872. 46.9

Estimated land uses (%)
Cropland Pasture Forestry Towns Other
68. 4 19.1 9.9 0.0 2,6
Description of topography and soils in soil associations
represented in the vatershed

7 Nearly level and gently sloping (0-5%) prairie-derived
soils develoged from alluvium. Soils on steep
adjacent upland slopes are included in some areas.
Colo, Zook, and Nodaway soils.

47 Moderately sloping to very steep (5-30%) forest-
derived soils developed from loess, pre-Wiscoasia
till, or pre-Wisconsin till-derived paleoscls.
Clinton, Lindley, and Keswick soils.

50 Nearly level to moderately sloping (0~9%) prairie
to forest-derived soils developed from loess.
Mahaska, Taintor, Clinton, and Givin soils.

Per cent of shoreline in public cwnership 100 %

PHYSICAL CHABACTERISTICS CF LAKE

Measurements from 1973 mag

Area 76. ha ( 187. A)

Length of shoreline 9108. m ( 29883. ft)

Maximum depth 15.8 m { 52.0 £ft)

Hean depth 7.2 m ( 24, ft)

Volume 557C858. cubic meters ( 451%. acre-feet)

Shoreline develcpment 2,92 Volume development 1.36

Watersheds/lake area ratio 52.6

Origin of basin: Impoundment

Estimated annual precipitation 89. cn

Estimated annual runoff 18, cnm

Estimated lake evagoration 8S5. co

Thermal stratification? Yes

Major inflows (named ands/or permanent streanms)
Cedar Cr
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Outlet: Cedar Cr

208 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50319

PCLLUTION ASSESSHMENT
Data from lake survey in the summer of 1979

the upper mixed zone of the lake.

PARAMETER SANPLE
SIZE

Secchi disc depth 4
meters

Chlcrophyll a 1
mg/cubic meter

Iotal phosphorus 10
mg/cubic meter

Kjeldahl nitrogen 2
mng/1l

Amnmonia nitrogen Z
ng/1l

Nitrate + nitrite nitrogen p
mg/1l

Seston dry weight 10
ng/1l

Turbidity 10
JTU

Total hardness 10
mg/1l as CaCo3

Calcium hardaess 10
mg/l as CaCoO3

Tctal alkalinity 10
mgs/l as CaCoQ3

Cissolved oxygen 10
mgs1l

Specific conductance 10
micromhecss/ca at 25 C

Sulfate 6
mg/1l

Chloride 6
g/l

Sodiunm 2
mg/1

Fctassium 2
mg/1

2717

. Each lake
was sampled at least 3 times. Averages are for samples in

MEAN

1.0
21.6
37.2

124.8
68. 4

53.0

N

10.
2B3.5
27,2
18.3
10.5

4.0

STANZARD
ERROR
0.15
3.63

1.69



Vertical prcfile for selected measurements on the sampling date
( 8/ €/79) with the most pronounced stratification (1f aay).

DEETH TEME CXYGEN TCTAL P pH CHL a
o C mgs1 mgs/cu m mgs/cu o
¢ 32.1 11.7 37.2 9.2 <0.2
1 31.6 11.6 32.3 9.3 15.7
2 30,1 13.8 38.9 9.2 27.17
3 28,3
4 26.6
S 22.9 0.2 4¢.3 7.7 15.0
€ 16.2
7 15,

8 12.6

S 11.5 0.1 172.6 7.5 4.1
10 11.1

11 10.6
12 10.1 0.1 619.0 7.4 9.0
13 5.8

This lake was not included in the National Eutrophicatioa
survey. The trophic state based on 1979 survey is eutrophic.

NGN-FCINT PCLIUTICN SCUECES

Shoreline erosion:
A few sections of shoreline with severe erosion

Estimated erosion rate in region = 11.98-13.19 Tons/Acre/¥Yr
Pctential siltation index =

(watershed areaslake area) x soil loss rate = 654,
Potential nutrient input index =

area wvatershed in row crops/lake area = 35,5
€4.% of watershed is in approved soil ccnservation practices.
Best management practices reccmmended by local SCS office:
terraces, gulley control structuress erosion coantrol
structures, conservation tillage, pastureland and
pastureland improvement, .

POINT SOURCE POLLUTICN

Source/NPEDES # (if any) Comments
Lake Geode State Eark Water intake filter backwash
40 hogs Storage tank

LARKE USE ASSESSMENT

Surface water classification(s)
Class A-primary body contact recreation.
Class E(W)-wildlife, warmwater aguatic life, sescondary body
contact.
Class C-rawv water source for a potable water supply.
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Tkis lake is not designated as a public water sugply.

Fublic parks:
Geode State Park

Estimates of total annual lake use made by Iowa Ccanservation
Commission district fisheries biologists based on a combination
of existing records and professicnal judgement.

ACTIVITY I0TAL USE/ACRE USE/HECTARE
Fishing
Frca toats 7426, 39.7 97.7
Shore or ice fishing 6€78. 36.8 90.5
Swimming 57640, 308.2 758. 4
Pleasure toating 5581. 29.8 73.4
Hunting 0. 0.0 0.0

Picnicking,camping,otter
activities promgted

ty the lake's presence 26453, 141.5 348.1
Sncwmcbiling 6C8. 3.3 8.0
Ice skating and cross-

ccuntry skiing 1998. 10.7 26.3
TOTAL 106584. 570.0 1402. 4

Special events at Lake Geode contributing to more than
normal use include two or three fishing tcurnaments each year
(50 gpeople each).

IMPAIRMENTS

Swimming may be impaired in lake Geode during part of the
summer because of Secchi depths less than one meter caused by
algal populations and other suspended matter. Iowa Conserva-
tion Ccmmissicn personnel consider lake usage to ke telow its
potential due to foor fishing; pcssibly resulting from an
overabundance of gizzard shad.

Estimated aquatic plant coverage 5 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LARE RESTORATION BECOMMENDATICNS

The water quality of this lake, 1like all lakes, 1is
strcngly influenced by the materials that are washed iato it
through 1ts tributary streams. Silt frcm soil erosion in the
watershed is detrimental to the lake ipn several ways. It
contributes to the filling of the basin making the lake nmore
shallqw an the near term and hastening the Lkasin's loang term
extinction., Plant nutrients such as phosphorus and aamonia
nitrcgen and several gfpesticides are carried into the lake
attached to scil particles. Follcowing storm events, sediments
intrcduced into the 1lake reduce 1light transparency, day
interfere with sight-feeding fish and the deveiogment of fish
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eggs, and may smcther gill-breathiug invertebrates. For this
reason a streng soil cconservation grogram is <-ecommended for
this vatershed atiiizing the Lest management practices
recommended by the local soil conservaticn service office (see
section on non-poaint pollution for this lake). In addition,
it is recommended that steps be taken to reduce the amounts of
livestock wastes reaching tributary streams. Pesearch on the
Iowa great lakes has indicated small livestcck conceantrations
in areas w1ith direct drainage to streams or tile lines can
make significant coantributions tc¢ the autrieat budgets of
downstream lakes. The use <¢f practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water from such lagooas can
sigeificantly reduce the nutrient contributions from this
scurce. The altove 1land use recommendatioas are made on the
basis they will help improve the water guality in the lake and
slow down the fi1lling of the lake with sedimeuts. They will
help protect tke lake from future degradation; however, it is
not possible to state the degree such a program might increase
the water quality in the lake. There arte insufficia=nt data on
the fpreseanat inputs of sediments, nutrients, and other
noa-gpoint follutants to the lake, Furthermore we do not have
adequate information to gauge the effectiveness of such a
ccnservation progranm,
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GEOEGE WYTH LAKE

LCCATICN

County: Black Hawk Latitude 42 Deg 32 Min N
Longitude 92 Deqg 24 Min W

Tcwnship 89 N Range 13 W Section 3

WATERSHED CHARKACTERISTICS
Watershed area(excluding lake surface)
263. hectares ( 650, acres)

Scil Associations within watershed
Assoc # area ha 2 of total
7 263, 100.0
Estimated land uses (%)
Crcpland Pasture Forestry Towns Other
67.1 12.0 2.1 7.6 4,2
Description of topography and soils in soil associations
Tepresented in the watershad

7 Nearly level and gently sloping (0-S5%) prairie-derived
soils developed frcm alluvium. Soils on steep
adjacent upland slopes are included in some areas.
Colo, Zook, and Nodavay soils.

Per cent of shoreline in public cwanership 100 %

FHYSICAL CHARACTERISTICS OF LAKE
Measurements from 1973 map

Area 21. ha ( 51. 34)

Length of shoreline 2543, n ( 8342, ft)
Maximum depth 4.6 m ( 15.0 ft)

Mean depth 2.7 m ( 9. ft)

Vclume 545470, cubic meters ( 445, acre-feet)
Shoreline development 1,58 Volume develcpment 1.75
Watershed/lake area ratio 12,5

Origin of basin: Gravel Pitt
Estimated annual precipitation 84, cnm
Estimated arnual runoff 15. cm
Estimated lake evaporaticn 86, cm
Thermal strataification? Fartial
Major inflows (named and/or permanent streanms)
Ncae
Outlet: None
2C8 Agency:
Iova Department of Environmeantal Quality
900 East Grand Avenue
Des Moines, Icwa £0319
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PCLLUTION ASSESSMENT

Data from lake survey 1in the summer of 1979. <Each lake
was sampled at least 3 times. Averages are for samples in
the ugper mixed zcne of the lake.

EARAMETER SAMPLE MEAN STANDAED
SIZE ERROR

Secchi disc degpth s 1.7 0.29
meters

Chiorophyll a 10 19.9 6.09
mg/cukic meter

Total ghesphorus 10 30.9 3.05
mgs/cubic meter

Kjeldahl nitrcgen 2 0.6 0.05
ng/s1l

Ammonia nitrogen 2 0.1 0.00
ng/1

Nitrate + nitrite nitrogen 2 0.1 0.01
ng/1

Seston dry weight 12 5.9 0.96
ngs1

Turbidity 10 4.6 1.06
JTU

Total hardness 11 150. 4 3.07
mgs/l as CaCC3

Calcium hardness 11 76.4 1.92
mgsl as CacCo23

Total alkalinity 11 104.5 2. 44
mgs1l as CacCo:

Cissolved oxygen 11 8.7 0.35
mng/1

Specific conductance 11 322.7 8.18
micromhos/cm at 25 C

Sulfate 3 37.7 0.67
ng/1

Chloride 3 20.8 0.17
Eg/1

Sodium 2 9.5 0.50
ngs1l

Fctassium 2 3.0 0.00
mgs1l
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Vertical profile for selected measurements con the sampling date
( 7/31779) with the mcst pronounced stratification (if any).

DZETH TENME OXYGEN TO0TAL P pH CHL a
m C ngs1l mgs/cu m mgscu m
0 26.7 9.2 2.4 8.9 12.9
1 2647 9,1 2660 8.9 1245
Z 26.7
3 2€.7 9.4 26.7 8.9 13.7
4 25.6

This lake was notr included in the Naticnal Eutroghication
Survey. The trophic state based on 1579 survey is eutrophic.

NCN-PCINT PCGLLUTICN SCURCES

Shoreline erovsica:

Negligakle
Fstimated erosion rate in region = 3.01- 4.93 Tons/AcrevsY¥Yr
Ectential siltation index =
(wvatershed areaslake area) x soil loss rate = 50.
Potential nutrient input index =
area watershed in rcw crops/lake area = 8.4

5.% of watershed 1s i1in approved soil conservaticn practices.
Best management practices reccmmended by local S5CS office:
strip-cropping, field windbreaks.

PCINT SOURCE POLLUTICN
No pcint sources 1identified
LAKE USE ASSESSMENT

Surface water classification (s)
Ciass A-primary tody contact recreation,
Class B(W)-wildlife, warmwater aquatic life, secondary body
contact.
This lake is not designated as a public water sufpgly.

Public parks:
George Wyth Memorial State Park

Estimates of total annrual lake use made by Iowa Conservation
Ccmmission district fisheries biologists based on a combination
cf existing records and professional judgement.

ACTIVITY TOTAL USE/ACRE USE/HECTARE
Fishing
Frcm boats 1772. 34.7 8d4.4
Shore or ice fishing Geu3. 189.1 459, 2
Swimming 104250. 2044.1 4964, 3
Pleasure froating 1520. 29.8 72. 4
Hunting o. 0.0 0.0
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Picnickirng,camping,other
activities prcagpted

by the lake's presence 14CES., 276.2 670.7
Snowmobiling 1968, 39.2 95.1
Ice skating and crcss-

ccuntrcy skiing 869. 17.0 41, 4
TCTAL 134137, 2630.1 ©387.5

Special events at George Wyth Lake ccantributing to more
than normal use include a sailboat regatta (3,000 geople).

IMPAIFMENTS

Recreational activities in George Wyth Lakes do not appear
tc te impaired by poor water quality cr aguatic plants. Iowa
Conservation Commission personnel consider lake usage to Le
above its potential.

Estimated aquatic plant coverage 26 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE BRESTORATION EECCUMENLATICNS

The water guality of this 1lake, like all lakes, is
strengly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
vatershed is detrimental to the lake in several ways. It
contributes tc the filling of tke kasin making the lake mRrore
shallow in the near term and hastening the basin's long ternm
extinction., Plant nutrients such as phosphorus a4and ammonia
nitrogen and several pesticides are carried into the lake
attached to scil particles. Fcllowing stcrm events, sediments
introduced into the lake reduce 1light transparency, may
interfere with sight-feeding fish and the development of fish
eqgs, and may smother gill-breathing invertebrates. For this
reascn a strong soil conservation program is recommended for
this watersted utilizing the best nmanagement practices
reccmnended by the local soil conservation service office (sece
section on non-point pollution for this lake). In addition,
it is recommended that steps ke taken to reduce the amounts of
livestock wastes reaching tributary stresams. EKesearch on the
Iowa great lakes has indicated small livestock coucentrations
in areas w#with direct drainage to streams or tiie lines can
make significant contributions to the nutrient budgets of
downstream lakes, The use of practices such as diversion
terraces above feedlots, lagocns to catch feedlot runcif, and
spray 1irrigation of surplus water frea such lagoons can
significantly reduce the nutrient contributicns £from this
source. The above land use recommendaticns are made on the
basis tney will helf improve the water quality in the lake and
slow down the filling of the lake with sediments. They will
help protect the lake from future degradation; however, it 1is
not pcssible to state the degree such a program might 1ncrease
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the vater guality in the lake. There are insufiicient data on
the present inputs of sediments, nutrients, aug other
non-point jpollutants to the laxe. Furthermore vwe do not have
adequate i1nformatica to gauye the effectiveness of such a

conservation ELogram,

2€6



GEEEN CASTLE LAKE

LCCATICN

Ccunty: tiarshall Latitude 41 Deg S6 Min N
Lengitude 92 Deg 52 Min W

Township 82 N Bange 17 W Section 8

WATERSHED CHARACTERISTICS
Watershed area(excluding lake surface)
107. hectares ( 264, acres)

Scil Associations within wvatershed

Assoc # acrea ha % of total
59 13. 12.3
56 94, €7.7

Estimated land uses (%)
Cropland Pasture Forestry Towns Cther
4c.5 7.2 1.4 0.0 41.9
Description of topography and soils in soil associations
represented in the watershed

59 Gently to moderately sloping (2-9%) prairie or mixed
prairie-forest-derived soils develoged from loess or
lcess over pre-Wiscopsin till or the Iowan Erosion
Surface. Tana, Dinsdale, and Dcwns soils.

56 Gently to strongly sloping (2-14%) prairie to forest-
derived soils developed frctr loess. Tama, Downs, and
Fayette soils.,

Per cent of shoreline in public ownership 100 %

PHYSICAL CHARACTERISIICS OF LAKE
Measurements from 1979 map

Area 3. ha {( 7. A)

Length of shoreline 1754, m ( 5753, ft)
Maximum depth 7.6 m ( 25.0 f£ft)

Mean depth 2.8 m ( 9. ft)

Vclukme 182357. cubic meters ( 148. acre-feet)
Shoreline develcpment 1,94 Vclume develcopment 1, 1C
Watershedslake area ratio 35.7

Crigin of tasin: Impcundament
Estimated annual precipitation 84, cn
Estimated annual runcif 15. com
Estimated lake evagoration 91. cm
Thermal stratification? Yes
Major inflows (named ands/or permanent streanms)
None
Cutliet: Unnamed
208 Agency:
Iowa Department of Environmental Quality
900 East Grand Avenue
Des Moines, Iowa 50219

2€7



88¢

DEPTHS IN FEET

250 HETERS

GREEN CASTLE LAKE
Marshall County



PCLLUTION ASSESSMENT

Data from lake survey in the summer of 1979. Each liake
vas sampled at least 3 times. Averages are for samples in
the upper mixed zone of the lake.

PARAMETER SAMELE MEAN STANDARD
SIZE ERROR

Secchi disc depth 5 1.6 0.12
meters

Chlorophyll a 10 51.7 22.27
mg/cukic meter

TIctal phosphorus 8 37.2 3.07
mg/cubic meter

Kjeldahl nitrogen yi 0.6 0.15
ngs1

Ammonia nitrogen 2 0.1 0.02
mg/l

Nitrate + nitrite nitrogen Z .1 0.01
ags1l

Seston dry weight 10 Se 0.75
mg/1l

Turbidity 1 3.7 0.27
JTU

Total hardness 9 145, 1 L.49
mg/l as CaCoO:

Calcium hardness 9 77.3 2.93
mg/1l as CaCo03

Tctal alkalinity 10 129.6 3.42
mgsl as CacCo3

Dissolved oxygen 10 8.0 0.04
ng/1l

Specific conductance 10 262.5 9.17
micromhcss/cm at 25 C

Sulfate 3 12.0 1.04
ng/1l

Chloride 3 7.3 0.17
ng/1l

Scdium 2 5.5 0.50
ng/1

Potassiunm 2 2.0 0.00
mgrs1
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Vertical prcfil=s fcr selected measurements cn the sampling date
( 8/30,79) with the mcst proncunced stratification (1f any).

DEPTH TEME OXYGEN TOTAL P pH CHL a
o C ng/1l mgscu m mgy/cu o
0 25, 9,2 33.8 8.4 1647
1 25,0 8.7 2€.6 8.4 17. 4
2 23.3 7.1 38.6 8.2 30.7
3 23.3
4 21.7 1.3 47.3 7.8 7.8

This lake was not included in the National Eutroghaication
survey. The trophic state based on 1579 survey is eutrophic.

NCN-FCINT PCILUTICN SCURBRCES

Shoreline erosicn:

Negligable
Estimated erosion rate in region = 1£.99-27.77 Tons/Acre/Yr
Potential siltation index =
(vatershed areaslake area) X soil loss rate = 335.
Potential nutrient input index =
area watershed in rcw cropss/lake area = 7.6

80.% of watershed is in approved soil conservation practices.
Best management practices recommended by local SCS office:
pastureland and pastureland improvement, coanservation
tillage, terraces, grass waterways, contouring,
strip-cropping.

PCINT SOURCE ECLLUTICN
No point sources identified
LAKE USE ASSESSMENT

Surface water classification (s)
Class B(W)-wildlife, wvarmvater aguatic life, secondary body
contact.,
This lake is not designated as a public water supply.

Public parks:
Green Castle Recreation Area (County)

Estimates of total annual lake use made by Iowa Comnservation
Commission district fisheries biologists based on a combination
of existing records and professional judgement.

ACTIVITY TOTAL USE/ACKE USE/HECTARE
Fishing
Frcm boats 0. 0.0 0.0
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Shore or ice fishiny 4314, 616.3 1438,0
Swinming 0. 0.0 0.0
Pleasure boating 0. G.0 0.0
Hunting 0. 0.0 0.0
Picnicking,camping,otherc
activities premgted
by the lake's presence 9024, 1289.1 3008.0
Snowmckbiling 0. 0.0 0.0
Ice skating and cross-
country skiing 295, 42.1 98.3
TOTAL 13€33., 1947.6 4544, 3

Special events at Green Castle Lake contributing to more
than normal use include family reunions (150 pecgle), Ferguson
Picnic (110 people), and the Marshalltown Park and Recreation
sronscred kid's fisning day (75 peogle).

IMPAIEMENIS

Agquatic vascular plamt growtlh in Greez Castle Lake may
impair shoreline fishing., 1Iowa Conservation Commission per-
scnnel consider lake usage to be below its potential due to
aquatic vegetation and poor fishing.

Estimated aquatic glant coverage 39 %
Estimated winterkill frequencies: rare if ever
Estimated summerkill frequencies: rare if ever

LAKE RESTORATION BRECOMHENDATICNS

Because large quantities of rooted aquatic vegetation
interfere with recresational activities in this lake, a progran
of vegetaticn control is reccmmended. While this aight be
accomjlished tarouygh mechanical harvest or the use of
chemicals, studies in other 1Icwa lakes have shown that
ccntrcllad stocking of the imported White Amur at the proper
densities can provide biological control. The
cost-effectiveness and suitability o¢f White Amur stocking
should be investigated for this lake.

The water yuality of this lake, 1like all lakes, is
strongly influenced by the materials that are washed into it
through its tributary streams. Silt frcm soil erosion in the
wvatershed 1is detrimental tc the lake in several ways. It
contributes to the f£illing of the basin making the lake Rrore
shallow in the near term and hastening the tasin's long tern
extinction. Flant nutrients such as ©phosphorus and ammonia
nitrogen and several gpesticides are carried into the lake
attached to scil particles. Following storm events, seaidents
introduced ipto the lake reduce 1light transgarency, may
interfere with sight-feeding fish and the developrmant of £fish
eggs, and may smother gill-breathing invertebrates. For this
reascn a strong soil conservaticn program is recommended for
thas watershed utilizing the best npanagement practices
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recommended by the local soil conservation service office (see
section on non-poiat pollution for this lake). In addition,
it is recommended tkat steps be taken to reduce the amounts ot
livestock wastes reaching tributary streams. Kesearch on the
Iowa great lakes has indicated small livestcck concentrations
in areas with direct drainage to streams or tile lines can
make significant contributions to the nutrient budgets of
downstream lakes., The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runcif, and
spray airrigation of surplus water frcm such lagoons can
significantly reduce the ~rnutrient contributions from this
source., The above land use recommendaticns are wmade oun the
basis they will help improve the water quality in the lake and
slow down the filling of the lake with sediments. They will
helip protect the lake.from future degradation; however, it is
not possible to state the degree such a program might increase
the water guality in the lake. There are insufficient data on
the present inputs of sediments, nutrients, and other
non-pcint pcllutants to the lake. Furthermore we do not have
adequate i1nformaticn to gauge the effectiveness of such a
ccnservation program.
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GREEN VALLEY LAKE

LOCATICON

Ccunty: Union Latitude 41 Deg 6 ¥in N
Longitude 94 Deg 23 ¥ino W

Township 73 N Range 31 W Secticn 23

WATERSHzD CHARACTERISTICS
Watershed area (excluding lake surface)
2004, hectares { Uu952. acres)

Soil Associations within watersiaed

Asscc # aresa ha % of total
20 656. :2.7
33 1348, 67.3

Estimated land uses (%)
Cropland Pasture Forestry Towns Other
76,9 17.7 1.7 0.u 3.2
Description of topography and soils in soil associations
represented in the watarshad

30 Gently to strcngly sloping (2-14%) prairie-derived
soils develogped from loess, pre-Wisconsin till, or
pre-Wisconsin till-derived fpaleoscls. Sharpsburg,
Shelby, and Adair soils.,

33 Nearly level to moderately sloping (0-9%) prairie-
derived soils developed from loess or pre-Wisconsin

till-derived paleoscls. Shacpsburg, Macksburg,
Winterset, and Clarinda soils,

Per cent of shoreline in public cwnership 100 %

EHYSICAL CHARACTERISTICS CF LAKE

Measurements frcm 1373 mag

Area 173. ha ( U428. 1)

length of shoreline 19431, o ( 63752. ft)

Maximum depth 7.9 m { 26.0 ft)

Mean depth 3.0 m ( 10. £ft)

Vclume 4920956, cubic meters ( 3<88. acre-feet)

Shoreline develcpment 4,27 Volume development 1.13

Watershedslake area ratio 11.6

Origin of basic: Impoundment

Estimated annual precipitation 79. ci

Estimated annual runcff 15, cm

Estimated lake evagoration €7. cm

Thermal stratificatior? Yes

Major inflows (named ands/or permanent streaas)
2latte R

Outlet: Platte R

293



et

L ———w |

DEPTHS IN FEgT

5069 METERS

GREEN VALLEY LAKE
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2C8 Agency:

Iowa Department of Environmental Quality

900 East Grand Avenue
Des Moines, Iowa 5C3519

PCGLLOIICN ASSESSHMENT

Data from lake survey in the summer of 1979.
was sampled at least 3 times.

PARAMETIER

Secchi disc depth
meters

Chlorophyll a
mgscubic meter

Total phosphorus
mgscubic meter

Kjeldahl nitrogcen
ng/1l

Amaonia nitrogea
ng/1

Nitrate + nitrite nitrogen

ng/l
Seston dry weight
mg/1l
Turkidity
JTU
Total hardness
mgs1l as CaCC3
Calcium hardness
mgs/l as CaCo2
Tctal alkalinity
mg/l as CaCo:3
Cissolved oxygen
Bg/1
Specific conductance
micromhos/cm at 25 C
Sulfate
mg/1
Chloride
ngrs1
Scdium
agrsl
Potassiunm
ng/1

Each lake

Averages are for sam:les in
the upper mixed zcne of the lake.
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SAMPLE
SIZE
6
1€

1C

10
1€

MEAN
0.9
67,7
193.0
0.6

0.1

12.4
9.2
112.7
82.7

106.9

252.8

STANDARD
ERRBROR
0.15

19.76

1.603
0.42

1.8¢



Vertical profile for selected measurements on the sampiing date
{ 9, 4/7°) with the most pronounced stratification (1f any).

DEETH TEME OXYGEN TOTAL P pH CHL a
o C mg/1l mgs/cu m ag/cu o
0 24.5 6.9 207.5 8.8 59.1
1 24.3
2 24,3 6.9 230.7 8.9 62.5
3 23.9
4 23.6 3.5 219.1 8.4 16. 1
S 23.5
6 23.4 1.2 257.6 8.2 15.0
7 23.3

This lake was not included in the National Eutrophication
Survey. The trophic state based on 1579 survey 1s eutrophic,

NCN-ECINT PCLIUTICN SCURCES

Shoreline erosicn:

Negligiktle
Estimated erosion rate in region = 9.,19-10.79 Tons/Acre/Yr
Pctential siltation index =
(vatershed areaslake area) x scil loss rate = 121,
Potential nutrient input index =
area watershed in rcwv cropsslake area = 9.3

44.% of watershed is in approved soil ccrservation practices.
Best management practices recommended by local SCS office:
conservation tillage, contouring, terraces, ponds/sediment
and water contrcl ktasins,

ECINT SOUECE FOQLLUTICN
Source/NPEDES # (if any) Comments

Green Valley State Park Tvo one-cell lagoons;
Total retenticn

LAKE ULSE ASSESSMENT

Surface water classification(s)
Class A-primary body contact recreation.
Class E(W)-wildlife, warmwater aquatic life, secoandary Lody
ccntact.,
Class C-raw vwater source for a potable water supply.
This lake 1s used as a raw water source for
abcut 8300 persons at Creston (backup only) alsoc state park.

Fublic garks:
Green Valley State Park
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Estimates of total annual lake use made by Iowa Conservation
Ccorission district fisheries biologists based on a combination
cf existing records and professional judgement.

ACTIVITY TOTAL USZ/ACRE USE/HECTARE
Fishing
Frcm boats 7426, 17. 4 42.9
Shcre or i1ce fishing 11182, 26.1 64,6
Swimming 161£3., 37.7 93.4
Plesasure toating 4L6S0. 11.0 27.1
Huntaing 0. 0.0 0.0

Ficnicking,canmping,other
activities rrompted

by the lake's presence 3680C0. 929.9 2300.56
Snowmcbiling 220, 0.6 1.4
Ice skating and cross-

ccuntry skiing 161. 0.4 1.1
TCTAL 4378¢2. 1023.1 2531,2

Special events at Green Valley Lake contributing to more
than normal use include three bass fishing tournamernts (75
FeoEgle) .

IMPAIRMENIS

Swimming may Le impaired in Green Valley lLake throughout
the summer because of Secchi depths less than one meter caused
by algal ropulations. Frequent sumderkiils may limit fishing
Fotential. ITowa Conservation Comaission personnel coasider
lake usage tu be below its otential due to the high algal
pcpulation.

Estimated aguatic plant coverage 0.5%
Estimated winterkill freqguencies: rare if ever
Estimated summerkill frequencies: 1 year out of 3

LAKE RESTORATICN RECCHMMENDATIONS

The water quality of this 1lake, 1like all 1lakes, 1is
strongly influenced by the materials that are washed iuto 1t
through its tributary streams. Silt frcm soil erosion i1ian the
watershed is detrimental to the lake in several ways. It
contributes to the filiing of the basin making the 1lake more
shallcw 1n tne near term and hastening the tasin's long tern
extinction, Plant nutrieats such as gfhosphorus and ammonia
nitrogen and several pesticides are carried into the iake
attached to soi1l particles, Folleowing stcocrm @vents, ledinoents
introduced into the 1lake reduce 1light transgarency, mnay
interfere with sight-fieeding fish and the development of <faish
eggs, acd may smother gill-preathing invertebrates. For tnis
reason a strong soil ccnservation program 1s recomaended Zor
this watershed uti1lizing the Lest management trractices
recommended by the local soil coanservation service office (see
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section on non-fpoint pollution for this lake). In addition,
1t 1s recommended that steps be taken to reduce the amounts of
livestock wastes reachiay tributary streams. Research on the
Iowa great lakes has indicated small livestcck concentrations
in areas with direct drainage to streams or tile lines can
make significant coatributions to the nutrient budgets of
downstream 1lakes. The use of practices such as diversion
terraces above feedlots, lagoons to catch feedlot runoff, and
spray irrigation of surplus water frum such lagoons can
significantly reduce the nutrient ccntributions from this
scurce, The above land use recommendations ace made on the
tasis they will helg improve the water quality in tne lake and
slov down the filling of the lake with sediments. They will
help protect the lake from future degradation; howvever, it is
not pcssible to state the degree such a program might 1ncrease
the water guality in the lake. 1There are insufficient data on
the [fresent inputs of sediments, nutrieats, and other
non-gcint fpollutants to the lake. Furthermore we do not have
adequate information to gauge the effectiveness of such a
ccnservation progranm.
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HANNEN LAKE

LCCATION

County: Benton Latitude 41 Deg 52 Min N
Longitude 92 Deg 7 Min 4

Township 82 N Range 11 W Secticn 34

WATERSHED CHAFACTEERISTICS
Watershed area(excluding lake surface)
235, hectarss ( 581, acres)

Scil Associatioas within watershed

Assoc # are