
CJLJEAN JLA.K .JE§ CJLA§§][JF][CA'fliON 
§'fUDY or:~·' J[QWA JLAKJE§ 

FOR ... . RESTORl\'f][ON 

I 

l 
'' 



CLEAN LAKES CLASSIFICATION ST.UDY OF IOWA'S LAKES FOB BESTOBATION 

Final:. B:eport 

Boqer w. fachmann 
Hark B; •. Johnson 

Harianne v. Hoore 
T~.ry A. Noonan 

Iowa Cooperative Pishecies Research Unit 
and Department of Knimal Ecology 

Iowa State Dniversi~y 
Ames, Iova 50011 

August 27, 1980 

The preparation and publication of this document has been 
financially aided through a grant to the Iowa Department of 
Envircnmental Quality from the United States Environmental 
Protection Agency and the Iova State Conservation Commission. 



ACKNOWLEDGEMENtS 

This study was completed through the cooperative efforts of 
many local, state, and federal organizations and agencies, as 
well as private individuals to whom we are indebted. Direct 
financial support was provided through a grant from the U.S. 
Environmental Protection Agency to the Iowa Department of 
Environmental Quality and subcontracted to the Iowa Conservation 
Commission (ICC) and Iowa State University. 

Several members of the ICC staff assisted us with the 
project. We wish to thank Don Bonneau and Jim Mayhew for their 
advice and assistance in obtaining information. We are also 
indebted to Marion Conover and his staff of fisheries biologists 
who supplied recreational usage data and lake contour maps. John 
Beamer supplied aerial infxa-red photographs for aguatic 
vegetation estimates while Manuel Caldron and Doyle Adams 
provided information on land ownership. Finally, county 
conservation board personnel across the state are thanked for 
their cooperation and information concerning county board lake 
usage and problems. Monica Wnuk of the Iowa DEQ provided 
inf crmation on permits and state and federal guidelines. Ralph 
Turkle also of the Iowa DEQ supplied NPDES fermit numbers. 

Field data collection, laboratory analyses, and map 
planimetry were conducted ty James Barnum, Susan Beck, Judy 
Crane, Bradley Jones, Kathy Kurz, Michael Lannoo, Bill Noonan, 
Scott Schellhaaass, and Charlie Simons, Margaret Ritter, Joe 
Williams, and Scott Zaeger also assisted with planimetry and lab 
analyses. 

District Conservationists of the Soil Conservation Service 
are thanked for their help in estimating the percentage of land 
in best land management practices within each watershed. They 
also recommended land management practices for each watershed. 
Various county government personnel assisted the project. County 
engineers provided tileage maps used in determining watershed 
boundaries and County Assessors assisted in determinations of 
public cvnership of land on the study lakes. Pat McAdams of the 
Iova Geological survey is tbanKed for his assistance and advice 
with topographical maps. 

lhis study was a part of Project 2051 of the Iowa 
Agriculture and Home Economics Experiment Station, Ames, Iowa. 

ii 



CONTENTS 

Acknowledgement • • • • • • 

Introduction • • • • • • 

Conclusions • • • 

r!ethods and p.roce d ur es. • • • • 

Lake restoration measures • • • • • 

Criteria .ranking system • • • • • • 

Lakes for feasibility and diagnostic 

Bef erences • 

Appendices 

• 

A. List of 

a. survey 

c. Summa.ry 

• • • • 

lakes • • 

forms • 

of public 

• • • 

• • • 

• • • • 

meetings 

o. Water gua.lity rankings 

E. Data :tor individual lakes 

Index to lakes 

iii 

• • 

• • 

• • 

• 

• 

• 

• • 

• • • • • • • • • • ii 

• • • • • • • • • • 1 

.3 

• • • • .6 

• • • • • • • • • • • 11 

• • • • • • • • • • • 17 

studies • • • • • • 38 

• • • • • • • • • 43 

• • • • • • • 46 

• • • • • • • • • • 52 

• • • • • • • • 59 

• • • • • • • • 67 

• • • • • 79 

• • • • • • • 80 



INTBODUCTION 

Because many lakes in the United States are suffering from 
pclluticn and eutrophication problems, the United States 
Environmental Protection Agency (IPA) through Section 314 of the 
Clean iater Act provides financial assista~ce 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 eligible fox Clean Lakes federal 
assistance after January 1, 1982. The information obtained in 
this study is also needed for Phase I (diagnostic-feasibility) 
Clea~ Lakes cooperative agreement applications. Primary funding 
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 Cuality (DEQ), the Iowa Conservation 
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 ~ectares (10 acres) and a watershed to 
surface area ratio less than 200:1. No shallow marsh-like lakes, 
federal flood-controi impoundments, or lakes used solely as water 
supply reservoirs were included in the survey. The specific 
objectives of the study vere: 

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, Foliution 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 lakes and their 
watersheds. the second re~ort included an assesement of 
~cllution conditions of the lakes including a summary of current 
water ~uality information, lake trophic state, and an 
identification of major nonpoint fOllution sources and major 
point source pollution discharges, A third report included an 
assessment of lake uses for each lake and a description of any 
inherent recreational values that are impaired by degraded water 
guality. A fourth report included recommended lake restoration 
measures for each lake that needed restoration or protection. 
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The information in these four reports vas updated aAd corrected 
on the basis of comments from the ICC and DEQ and is presented in 
Appendix E. 

A criteria ra~kiDg system vas developed for the purpose of 
establishing a priority ranKing list of lakes for restoration. 
This list is required by the U S EPA and will be used to 
determi~e the order in which Iowa lakes should be considered for 
possible restoration Erojects. This ranking system was applied 
to the 107 Iowa lakes in the survey. The top ten lakes on the 
priority list were then recommended for future diagnostic and 
feasibility studies. These work products were initially 
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. 
summaries of these meetings are in Appendix c. 
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CC NC.LO SIOH S 

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 high biological productivity, and most of the lakes 
had water quality problems. For this reason restoration 
recommendations were made for most lakes. The most common 
reccmmendation was the adoption of best iand management practices 
in the watershed to reduce soil erosion. For some of the 
shallower lakes dredging and/or artificial aeration vas 
recommended to prevent winter fishkills. A few of the lakes had 
point-source or divertable pollution, and recomendations were 
made to eliminate these sources of nutrients. 

A priority ranking system was develoEed to rank the lakes 
for future restoration projects. The ranking was based on a 
combination of severity of water quality froblems, probability of 
success of the proposed restoration measures, and the ex2ected 
public benefits. When the system was applied to the 107 Iova 
lakes (see CRITEBIA BANKING SYSTEM section of this report) the 
following ranking was found: 

Rank Lake county 

1 Onion Grove Lake Tama 
2 Black Hawk Lake Sac 
3 lake Manawa Pottawattamie 
q lower Pine Lake Bardin 
5 Swan Lake Carroll 
6 Bock Creek Lake Jasi::er 
7 Little Wall Lake Hamilton 
8 Arbor .Lake Poweshiek 
9 Storm La.ke Bue.na Vista 

10 lake Hendricks Boward 
11 North Twin Lake Calhoun 
12 lost Island Lake Palo Alto 
13 :C:eSoto Bend Lake Harrison 
1 q Central Lake Jones 
15 Lake Cornelia Wright 
16 Cttumva lagoon Wapello 
17 Lake Carli.ng Washington 
18 Hannen Lake Benton 
19 Easter Lake Palk 
20 Lower Gar Lake Dickinson 
21 Silver La.ke Worth 
22 Tuttle Lake Emmet 
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23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
111 
42 
113 
411 
45 
46 
47 
48 
49 
so 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
61J 
65 
66 
67 
68 
69 
70 
71 
12 
73 
711 
75 
76 

Carter Lake 
Rodgers Park Lake 
Silver lake 
Lake of the Hills 
Opper Gar Lake 
Clear Lake 
lake Keomah 
'!rum.bull Lake 
Hickory Hills Lake 
Mariposa Lake 
Eldred Sherwood Lake 
East Okoboji 
Lake Iowa 
Arrowhead Lake 
Browns lake 
Hickory Grove 
lake Macbride 
Prairie Bose Lake 
Center lake 
Springbrook Lake 
Kent Park Lake 
Spring Lake 
Lake Meyers 
Silver Lake 
Little Spirit Lake 
Silver Lake 
crystal lake 
Green Valley Lake 
Pierce creek Pond 
East Lake (Osceola) 
Upper Pi.ne Lake 
Lake Ahquabi 
Eeeds Lake 
Lake Pahoja 
Bed Haw Lake 
Lake Geode 
Lake l!linnevashta 
Green Castle Lake 
Chatfield Lake 
Indian Lake 
Ingham Lake 
Lake of 'Ihree Fires 
Meadow Lake 
cig Creek Lake 
Eob White Lake 
Smith Lake 
Nelson Lake 
George Wyth Lake 
Lake Icaria 
Vi.king Lake 
Five Island Lake 
Windm.ill Lake 
Crawford Creek Lake 
Little Sioux Park 
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Pottawattamie 
Benton 
Palo Alto 
Scott 
Dickinson 
Cerro Gordo 
l!!ahaska 
Clay 
Tama 
Jasper 
Hancock 
Dickinson 
Iowa 
Pottawattamie 
ioodbury 
Story 
Johnson 
Shelby 
Dickinson 
Guthrie 
Joh.nson 
Greene 
iinneshiek 
Delaware 
Dickinson 
Dickinson 
Hancock 
Onion 
Page 
Clarke 
Hardin 
iarren 
Franklin 
Lyon 
Lucas 
Henry 
Dickinson 
Marshall 
Lee 
Van Boren 
Emmet 
Taylor 
Adair 
Polk 
iayne 
Kossuth 
Crawford 
Black Hawk 
Adams 
Montgomery 
Palo Alto 
'Iaylor 
Ida 
Woodbury 



77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 

Otter Creek Lake 
iiilliamson Pond 
Pleasant Creek Lake 
Diamond Lake 
Lacey-Keosauqua Lake 
Lake Miami 
Oldham Lake 
Lake Anita 
Sadger Lake 
Pollmiller Lake 
Don Williams Lake 
lake Crient 
Big Spi.r it Lake 
Moorehead Lake 
'Ihayer Lake 
Lake Wape.l.lo 
Dog Cree.k Lake 
iiilson Lake 
iest Oko.toji 
Manteno lake 
iillow Lake 
Nine Eagles 
Morman !rail 
Slip Bluff Lake 
Arrowhead Lake 
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lama 
Lucas 
Linn 
Poweshiek 
Va.n Buren 
Monroe 
Monona 
Cass 
Webster 
Lee 
Boone 
Adair 
Dickinson 
Ida 
Union 
Davis 
O'Brien 
Taylor 
Dickinson 
Shelby 
Harrison 
Decatur 
Adair 
Decatur 
Sac 



METHODS AND PROCEDURES FOR COLLEC~ING LAKE INFOBMATION 

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 samEled was much less than the given maximum 
depth, presumably indicating the effect of sedimentation between 
the sam~ling 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 
samples were collected at equally spaced (usually 2m) depth 
intervals in the water column of unstratified lakes. In 
stratified lakes, at least 3 different water samples were 
obtained from the mixed water layer and at least one additional 
samrle was taken from the bypolimnion. 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 ml 
Nalgene bottles, preserved with o.a ml concentrated sulfuric acid 
and frozen. Erofile analyses for chloride and sulfate were done 
only with water collected on the second sampling visit for each 
lake. Replicate surface water samples for sodium and potassium 
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 A~ and 5 PM. Laboratory 
analysis was usually completed within a 24 to 36 hoar period 
after samfling. Approximately 10' of all analyses were 
replicated to provide estimates of intrinsic error for each 
method. 

CHEMICAL MEASDBEMENTS 

The pH of the lake water was measured in the laboratory 
using a Beckman Model N pH meter. Specific conductance, in 
micrcmhos1cm, 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 
was determined by the barium chloride turbidimetric method 
(APHA,A'iiWA,WPCF 1576). 

Seston dry weight (suspended solids) , in mg/l, was 
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determined by filtering a known water volume onto precombusted, 
preweighed Gelman type A/E glass fiber filters, which were then 
dried and reweighed. These results were corrected for filter 
weight loss upon filtration using filters treated with distilled 
water only. The filters vere combusted at 550 C for one hour in 
a muffle furnace, cooled and reweighed. The organic fraction of 
the seston dry weight vas that portion lost apon combustion, 
corrected for filter loss. The inorganic fraction was determined 
from the residue remaining following combustion. All weighing 
was done on a Cahn electrobalance. 

The total phosphorus concentration was determined after 
ammonium persulf ate 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 analysis. 

Ammonia nitrogen and total Kjelda.hl nitrogen were determined 
using the automated phenate method. Nitrite plus nitrate 
nitrogen was measured using the automated cadmium reduction 
method {United States EPA 1974, A~HA,AWWA,WPCF, 1976). Analyses 
of the various nitrogen fractions were done by the Engineering 
Research Institute ct Iowa State University. 

Dissolved oxygen concentrations were determined by the 
Winkler method on samfles fixed in the field. Total alkalinity, 
in mg/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 
samfle with mercuric nitrate after the addition of 
diphenylcarbazone. 

Sodium and fotassium concentrations were measured with an 
Instrumentation laboratories Hodel 143 lithium internal standard 
flame photometer (APHA, AWWA, WPCF 1976). 

BIOLOGICAL ~IASOBEMENiS 

The concentration of chlorophyll a corrected for phaeophytill 
was obtained by filtering a known volume of lake water onto 
Gelman Type A/E giass fiber filters. ihe 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, ~63, and 750 nm) was recorded using a Beckman tU-2 
spectrophotometer. Two dro~s of 1N BCl were then added to the 
extract and the absorption at 663 and 750 nm read after one 
minute. Concentrations of chlorophyll a, phaeophytin, and 
chlorophyll a corrected for phaeophytin (all in mg/m3) were 
obtained from e~uations given in the literature (APHA,AWWA,WPCF 
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1976) • 

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

MORPHOMETBIC AND PHYSICAL ftEASUREMENiS 

Lake surface area was determined by planimetering the 
shoreline of the best available contour map. Lake volume was 
calculated by adding together the volumes between consecutive 
depth contours. Mean depth was ottained by dividing the lake 
volume by the sartace area. Shoreline length was determined 
using a map measurer. The volume development index and shoreline 
development index were calculated from equations given in 
Hutchinson (1975). 

Permanent inflois and outflows were identified using United 
States Geological Survey (O,S.G.S.) topographic maps (7.5 minute 
series) , Io~a Department of Transportation county maps, and 
Larimer (1S74). Unnamed permanent inflows and outflows were 
counted. Lake watersheds were determined using u.s.G.s. 
topographic maps (7.5 minute series) ordered from the Iowa 
Geological survey in Iowa City, orthophotographs (7.5 minute 
series), and advanced copy maps (7.5 minute series) ordered f.rom 
the o.s.G.s. in Bolla, ftissouri. Tiling maps obtained from 
local Soil Conservation Service off ices and county engineers were 
also used for determining watershed boundaries. The watershed 
area for each lake was obtained using planimetry and the 
watershed area/lake area ratio was calculated. 

Soil associations and descriptions within each watershed 
were obtained using soil survey maps for Iowa (Iowa Agricultuxe 
and Home Economics Experiment Station 1978) and portions of 
Nebraska and Minnesota (Bartlett 1975, Dunsmore and Quade 
1979a,b). Each soil association within a watershed was 
planimetered and its percentage of the watershed computed. 
Watershed land use percentages (the number of hectares in row 
crops, pastareland, woodland, etc.) were obtained from Harmon and 
Duncan eds. (1978) and Dunsmore and Quade (1979a,b). 

precipitation and runoff fig~res were 
maps (Waite 1969 and Wiitala 1969). 

came from a u.s. Weather Bureau Technical 
1959). Shoreline ownershif was obtained 
using a map measurer and from information 

Estimated annual 
obtained from state 
Evaporation figures 
Paper (Kohler et. al. 
from county platt books 
provided by the Iowa Conservation Ccmmission. The 208 agency 
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boundaries came from the Iowa Department of 
Quality. 

BECBEATIONAL OSAGE 

Environmental 

Recreational usage estimates for each lake were obtained 
from guestionnaires (Appendix E) 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 observations. 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 whether 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 lakes were divided by the lake 
surface area to define a density of use (people-days per hectare 
or acre). 

An additional questionnaire (Appendix E) was sent to county 
conservation boards that had jurisdiction ovec lakes in the 
survey. Bespondents were asked to comment on lake impairments 
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 questionnaires. Swimming was considered 
impair~d when Secchi transparency was less than one meter. If 
Secchi transFarency was 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 turtidity. 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 NON PCINT DISCHARGE INFCEMATION 

Faint source discharges within each lake's watershed were 
identified from the list 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 permit numbers. 
Ani~al 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 was classified as follows; 
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negligible, a few sections of shoreline vith severe erosion, or 
as a s.ignif icant source of siltation. Severe shoreline erosion 
vas also considered an impairment to access and shoreline 
fishing. Soil erosion in each lake's watershed was estimated 
from the Iowa Soil Conservation Service maps of erosion rates in 
the state. 

~he percentage of land within the watershed unde.r approved 
soil conservation practices vas estimated by District Soil 
Conservationists. This figure does not necessarily represent the 
percentage of land 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 tistrict Conservationists. 

PBESENTATION OF RESUL1S 

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

Most public lakes in Iowa have water guality 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 dcai.ned. With the exception of Lake West OkoDoji with a 
maximum depth of 4~ meters these lakes are characterized by 
shallov depths, high nutrient concentrations, and freguent 
blue-green algae blooms. Those lakes lacking algal problems 
often have massive growths of higher aquatic vegetation filling 
their basins. The combination of shallow depths and high 
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 Biver. With 
the exception of DeSoto Bend Lake, a recent manmade cutoff of the 
river, these lakes have been Fartially filled by silt from past 
floods on the ~~ssouri River. Some have also had drops in water 
levels due to a general lowering of the water table in the flood 
plain. Since vaiious engineering works on the Missouri 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 comfarison 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. Like the natural lakes 
they are also highly productive and subject to algal blooms. 

ihe other class of lakes includes former gravel pits, 
guarries, 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 generally of high guality 
and do not resuire restoration measures. 

For most of the lakes point-source pollution is not a 
problem. ~here are few lakes with urban areas within their 
watershed and most of the lakes with extensive cottage 
development have already installed sanitary sewage systems to 
collect, treat, and divert wastes frcm the lakes. Non-pcint 
pollution is the major problem. A xecent analysis of the 
nutrient loads of streams sampled in the National Eutrophication 
Survey of the u.s. Environmental Protection Agency showed that 
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the Iowa streams had some of the highest levels of ~hosphorus and 
nitrogen found anywhere in the continental Onited States (Omernik 
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 restoration/management plans have two sites of 
operation; in the lake and in the lake's watershed. Techniques 
useful in the lake's watershed include: wastewater treatment and 
divers~on, soil and water conservation fractices and treatment of 
inflois. In-lake techniques include: lake deepening, aeration, 
biotic harvesting, and shoreline exosion control. ftethods 
employed in the watershed are designed to reduce the rate of 
eutrofhication; 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,b and Breck et al. 1979). 

iATERSHED TECHNICUES 

Wastewater Treatment and Diversion 

Wastewater from municipal, industrial, and agricultural 
sources may be diverted out of a lake's watershed or treated to 
reduce its impact on the receiving body of water. Three levels 
of wastewater treatment are generally recognized: primary, 
secondary, and tertiary. Primary treatment consists of the 
removal of solid organic materials by gravitational settling 
which reduces the biochemical oxygen demand (BOD) of the incoming 
waste. Secondary treatment promotes biological activity in the 
wastewater resulting in further reduction of the BOD and 
suspended matter concentrations of the waste. The combined use 
cf primary and secondary treatment can result in a 501 reduction 
in total volatile solids, a 401 reduction in total nitrogen, and 
a 301 reduction of total phosphorus in the incoming waste 
(Hammer, 1975). Tertiary treatment emphasizes nutrient removal 
by physic-chemical or chemical processes. Tertiary treatment can 
remove u~ to 581 of the phosphorus and nitxogen present in the 
wastewater (Hammer 1975). 

tiversion of wastewater away from lakes has been effectively 
used to reduce nutrient loading. In a well-documented example 
municipal wastes were divereted away from Lake Washington in 
Seattle. This action reversed the accelerated eutrophicdtion of 
that lake and rapidly improved water guality (Edmondson 1970, 
1972). Diversion of sanitary wastes from cottages and towns 
along many of the major Iowa natural lakes (Clear Lake, Storm 
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Lake, Spirit Lake, West Okoboji) has been practiced for many 
years as a means of lake ~rotectian. 

Seil &94 iater Conservation Practices 

..... :>ol..l: .ud _Milter conservation practices (S WCP) also k.nown as 
best management practices (BMF) are agricultural ;ractices 
designed for erosion and water contxol. SWCPs also have the 
potential to reduce non-point source pollution. SWCPs may be 
divided into two groups, cultuxal 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 
waterways, filtex or buffer strips, artificial drainage, and 
sediment control basins. Pesticides, nutrients, and sediment are 
differentially affected by SiCPs. 

~he available information on the effectiveness of soil and 
water conservation practices in contxalling non-point source 
pollution has been reviewed (U.S.EFA 1979a). The following is a 
summary of the conclusions: 

1. The effectivenss of SWCPs in cantxalling 
agricultural chemicais from croFlands in runoff and 
are largely determined by the site specific effects 
have on sediment losses and water movement. 

losses of 
percolation 

the SWCPs 

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

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

4. There are additional practices capable of reducing 
pollutant losses from cropland such as fertilizer management, 
integrated Fest mana~ement, and management of animal wastes. 

5. ~he relationship between any practice used an a field 
and surface or groundwater quality is uncertain. 

Treatment of Inflows 

Treatment of the inflowing water may be justified where the 
sources of nutrients or sediment are so diffuse they cannot be 
individually controlled and diversion is not possible. Examples 
of inflow treatment include the aeration of inflowing streams, 
construction cf sedimentation basins, and diversion of inflow 
through natural or artificial marshes (Dunst et al. 1974, DeJon~ 
1976, Wolverton et al, 1976, Spangler et al. 1977, and Sloey et 
al. 1978). 
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IN-LAKE TECHNIQUES 

Lake Deepening 

Lake deepening 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 
aguatic plant gro~th. Lake deepening may also he achieved by 
exposing lake bottom sediments resulting in dessication and 
sediment consolidation. 

Dredging may improve water quality by removing sediments 
which 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 aquatic plants by physically removing 
them and by increasing lake depth beyond the zone where rooted 
plants will g~ow. 

Drawdown and exposure of lake bottom sediments may result in 
substantial sediment consolidation and an increase in lake depth 
(Dunst et. al. 1974). The applicability of drawdown as a lake 
deeFening tecbnigue depends on the feasibility of water removal 
as well as the nature of the sediments. Overwinter drawdowns 
which permit the sediments to freeze may help reduce aguatic 
plant growth as well (Beard 1973). 

Aeration 

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

Biotic Ha£vesting 

Biotic harvesting is the removal of living organisms from 
the lake. Two pLimary targets of biotic harvesting are fish and 
aquatic vascular flants. Fish may he 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 
bottom feeding fish, such as carp, may also reduce turbidity 
generated by their feeding behavior. 

Aquatic plant growth may be controlled by mechanical, 
chemical, or bioiogical means. ~echauical control measures 
include cutting and/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 
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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 control is that 
chemical techniques generally do not include removal of plant 
biomass. Since plant material is not removed, nutrients released 
from the decaying vegetation are available for biological uptake. 
The oxygen demand associated with the decaying vegetation may 
also result in oxygen depletion in the lake. Biological control 
involves the introduction of grazers, parasites, diseases, or 
comfetitors adversely affecting plant growth. The most common 
means of biological control is the introduction of grass carp 
(White Amur). Grass carp reduce flant biomass by feeding on the 
shoots and leaves of submersed plants. 

Shoreline Erosion Control 

Shoreline erosion control involves such techniques as 
shoreline riprapping, shoreline plantings, construction of 
floating or submersed breakwaters and control of human activities 
on the shoreline. Control of shoreline erosion may reduce 
turbidity and sedimentation 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 oi 
recommendations were made. For the shcrt term a~tificial 
aeration was recommended as a way of dealing with the problem's 
symptoms. For the longer term increases in water depths were 
recommended to increase the oxygen holding capacity of the lake. 
In most cases this will involve dredging of accumulated 
sediments, while in some it may be possible to artificially raise 
water levels by installing er 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 prdctices was a 
reco~mendaticn common to all lakes. The reduction of soil 
erosion in the wate~sneds should help reduce the rate of basin 
filling and also reduce the inputs of nutrients and other 
chemicals carried with the soil particles. In addition methods 
for reducing the runoff of livestock wastes into tributaiy 
streams were also recommended. Unfortunately we do not have 
sufficient information in most cases to determine if these 
measures will result in significant imp~ovements in wate= ~uality 
through deceases in nutrient loadings. These practices should, 
however, hel~ tc prolong the life of the lake oasin and thus te 
of long term tenefit. 
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Lastly, in those lakes with high populations of higher 
aquatic plants ~e have recommended programs of vegetation 
control. In some cases this will be accomplished through lake 
deefening but in 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 effective in other Iowa 
lakes. 
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CRITERIA BANKING SYS1EM 

Under Section 314 of the Clean Water Act, the United States 
Environmental . .i?.totection Agency may provide financial assista.nce 
to. States to restore freshwater lakes.. A requirement of this act 
is that each State establish a lake priority list for restoration 
pu.rfoses. The following criteria ranlu.ng system was developed to 
establish the priority ranking list of Iowa public lakes for 
restoration projects under this act. the system takes into 
consideration the significance and public benefit of each lake as 
measured by ~ctual and _ potential ~se, the _ water quality 
conditions within each lake, and the restoration plans. The goal 
is to give higtest priority to lakes of greatest i~portance ~ith 
the most severe picblems and where restorative actions are needed 
and implementation appears. highly probable. 

It should be FOinted out this priority system was developed 
spacifically £or the ciean Lakes -~rogram fol1owing federal 
guidelines for that program. For_ this rea~on the resulting 
priority list may not ne the same as __ other priority .lists for 
programs affecting. Iowa lakes, since other programs may have 
different goals and differ~nt criteria for setting priorities. 

~he final restoration priority list was developed from lake 
rankings_ for public benefit, water ~uality, and restoration 
effectiveness. Estimated ~ublic benefit ranking was from the 
lake with the highest benefit (number 1) to the lowest benefit 
(number 107). Water guality ranking ranged from the lake with 
the poorest water quality_ .(number 1) to the highest (number .107). 
Restoration ~ffectiveness was ranked from the .lake where 
restoration efforts to improve water quality would probably be 
most effective_ (number 1-) to least (number 107). For each lake 
the rankings from the three lists were added together and the 
sums ranked from the lowest to highest. This ranking.is the 
final prioiity_ list with the number 1 ~riority re~resenting the 
laKe with the highest restoration priority (see Figure 1). 

lhe public benefits ranking was derived from two other 
ranking lists. :I.he first (Iable 1). was a ranking of the lakes 
based on annual use (data are presented in sections on i.ndi.vidual 
lakes in Appendix E). A weighted sum for each lake was developed 
by giving full w~ig~t to fishing activity, swimming, boating, and 
number of peopie using the lake as a water supply (if tha lake is 
used as a ~ublic water supply). Cne-half weight was given to the 
number of persons involved in picnicking, camping and other 
activities prompted by the lake's presence, and one-third weight 
was given to hunting, snowmobiling, ice skating and cross-country 

17 



skiing. The second ra~king list (Table 2) involves the number of 
people living within the ~icinity of the lake and gives some 
information aboQt potential putlic use in a lake following a 

ACTUAL USE 
(TABLE 1) 

I 
I 
I 

LCCAL rCPULATICN I 
(TABLE 2) ] ____________ I 

SECCHI DEPTH 

PUBLIC BENEPIT 
(TABLE 3) 

I 
.. J 
-1-
j 

I 
I 
1-
j 

I 
J 

-------------- I 
I I 
I 1-

i INT E .E. KILL FREQ. I J. 

--------------I I I J BESTORATION 
I WA~ER QUALilY I PRIORITY 

CHLOROPHYLL A J (TABLE.4) I (TABLE E) 
____________ I ______________ . ----- '---------=-=------

1 ~ 

I · I 
SUSPENDED SOLIDS I I 

__ I .J 
I I 
I J 

TOTAL PHOS.PHOEUS I I 
~~---------~----) . (AfPENDIX D) 1-

j . 

I 
J 
J . 
I 
I 
J 
I 

HESlORATICN .. I 
EFFEClIVE..NESS J 

(TABLE _5) ~ 
__ ..____....;· _______ I-

Figure 1. summary of ranking process. Items on the left dre ranked 
first and then combined mo_ving to the right across the chax.t. 
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successful restoration program. this local population ranking 
was developed in the foliowing manner, The impoxtant public 
lakes in Iowa were considered to be the 107 lakes in this study 
~lus the 11 navigation p~ols on the !ississippi River and the q 
a.s. Army Corps of Engineers• reservoirs within the state 
(Coralville, Rathbun, Red Bock, 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 oi 
the lakes within the 80.5 kilometer radius. In effect, each 
Iowan was 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 be~efit 
ranking (Table 3) • 

Table 1. Actual ose ranking of lakes in survey, 

Rank 

1 
2 
3 
4 

6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
.3 3 
3q 

Lake 

Nest Okoboji 
Clear Lake 
Big Spirit Lake 
Lake Manawa 
East Okol:oji 
Green Valley Lake 
Bloe Lake 
Lake i1ac bride 
Eig Creek Lake 
Bed Haw Lake 
Eeeds Laka 
Lost Island Lake 
Roc.k Cxeek Lake 
George Wyth Lake 
Union Grove Lake 
Lake Keomah 
Lake Icaria 
lake of Three Fires 
Lake Ahquabi 
Hickory Grove 
Lake Geode 
Black Hawk Lake 
Storm Lake 
Swan Lake 
Little Wall Lake 
Viking Lake 
Nine Eagles 
Lower Pine lake 
Easter Lake 
Little Spirit Lake 
Upper Pine La~e 
Pcllmiller lake 
Don Williams Lake 
Briggs Woods Lake 

19 

County 

Dickinson 
Cerro Gordo 
Dickinson 
Pottawattamie 
Dickinson 
Union 
Monona 
Johnson 
Polk 
Lucas 
Franklin 
Palo Alto 
Jasfer 
Black Hawk 
Tama 
Mahaska 
Adams 
Taylor 
Warren 
Sto.ry 
Henry 
Sac 
Buena Vista 
Carroll 
Hamilton 
Montgomery 
Decatur 
Hardin 
Polk 
Dickinson 
Hardin 
Lee 
Boone 
Hamilton 



35 
36 
37 
38 
39 
40 
4 1 
42 
43 
44 
4 5 
46 
4 7 
48 
49 
50 
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 
84 
85 
86 
87 
88 

DeSoto Bend Lake 
Ero11ns Lake 
Lacey-Keosauqua Lake 
Ca.rter lake 
Lake of the Bills 
Silver Lake 
Pleasant C.reek Lake 
Lake Anita 
Central Lake 
Lake Wapello 
Diamond Lake 
North Twin Lake 
Kent Park Lake 
Prairie Rose Lake 
Hannen Lake 
Five Island Lake 
Lake Car ling 
Lake Iowa 
Crystal Lake 
Smith lake 
Ingham Lake 
Eadger Lake 
Lake Cornelia 
Silver Lake 
Lover Gar Lake 
Cold Springs 
Yen-ruo-gis Lake 
Eldred Sherwood Lake 
Hickory Hills Lake 
Spring Lake 
Springbrook Lake 
Tuttle lake 
Mill creek 
lake Miami 
Morman Trail 
Bob White Lake 
Center Lake 
O.ldham Lake 
Pierce.Creek Pond 
lake Minnewashta 
Arrowhead Lake 
Lake Hendricks 
Wilson lake 
lake Fahoja 
Little Sioux Park 
Ind.i.an Lake 
Nelson Lake 
Ctter Creek Lake 
Mariposa Lake 
I:og Creek Lake 
Ottumwa Lagoon 
Green Castle Lake 
Windmill Lake 
Upper Gar Lake 

20 

Harrison 
Woodbury 
Van Buren 
Pottawattamie 
Scott 
Dickinson 
Linn 
Cass 
Jones 
Davis 
Poweshiek 
Calhoun 
Joh.nson 
Shelby 
Benton 
Palo Alto 
Washington 
Iowa 
Hancock 
Kossuth 
Emmet 
Webster 
Wright 
Palo Alto 
Dickinson 
Cass 
Keokuk 
Hancock 
Tama 
Greene 
Guthrie 
Emmet 
O'Brien 
Monroe 
Adair 
Wayne 
Dickinson 
Monona 
Page 
Dickinson 
Pot ta wa t tamie 
Howard 
Lee 
Lyon 
Woodbury 
Van Buren 
Crawford 
Tama 
Jasper 
O'Brien 
Wapello 
Marshall 
Taylor 
Dickinson 



89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 

iilson Lake 
iillow Lake 
Williamsc.n Pond 
Lake Meyers 
Chatfield La.ke 
Meadow Lake 
Lake Orient 
Moorehead Lake 
East Lake (Osceola) 
Arbor lake 
Slip Bluff Lake 
'Irumbull Lake 
'!hayer Lake 
Silver Lake 
Arrowhead Lake 
Manteno lake 
Rodgers Park Lake 
Silver Lake 
Crawford Creek Lake 

'Iaylor 
Harrison 
Lucas 
Winneshiek 
Lee 
Adair 
Adair 
Ida 
Clarke 
Poweshiek 
Decatur 
Clay 
Union 
Delaware 
Sac 
Shel.by 
Bento.n 
Worth 
Ida 

Table 2. Local population ranking of lakes in survey. 

Hank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
2,. 
25 
26 
27 
28 
29 
30 

Lake 

Central Lake 
Rodgers ~ark Lake 
Silver Lake 
fleasant Creek Lake 
Hickory Hills Lake 
Hannen Lake 
Otter Creek Lake 
Lake of the Hills 
Lake Meyers 
George Wyth Lake 
Beeds Lake 
Green Castle Lake 
Lake Macbride 
East Lake (Osceola) 
Lake Iowa 
Mill Creek 
Little Wall Lake 
Kent Park Lake 
Hickory Grove 
Upper l?i ne Lake 
Don Williams Lake 
Lower Fine Lake 
Easter Lake 
lake Hend.ri.cks 
Eig Creek Lake 
Spring lake 
Rock Creek Lake 
Union Grove Lake 
Plarii:osa Lake 
Yen-ruo-gis Lake 

21 

county 

Jones 
Benton 
Delaware 
Linn 
'Ia ma 
Benton 
'Ia ma 
Scott 
Winneshiek 
Black Hawk 
Franklin 
Marshall 
Johnson 
Clarke 
Iowa 
O'Brien 
Hamilton 
Jchnson 
Story 
Hardin 
Be one 
Hardin 
Pclk 
Hovard 
Polk 
Greene 
Jasi;:er 
Tama 
Jasi;:er 
Keokuk 



31 
32 
33 
34 
35 
36 
37 
38 
39 
4 0 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
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 
84 

Lake Ahguabi 
Springbrook Lake 
Williamson Pond 
little Sioux Park 
Arbor Lake 
Moorehead Lake 
Eldred Sherwood Lake 
lake Darling 
Crawford creek Lake 
!!leadov lake 
Bed Haw Lake 
Lake Cornelia 
Clear Lake 
'!hayer lake 
Oldham Lake 
Browns lake 
Lake Orient 
eriggs Woods Lake 
Green Valley Lake 
Lacey-Keosauqua Lake 
Elue Lake 
Cold Springs 
Lake Mia11i 
Badger Lake 
Dog Creek Lake 
Silver Lake 
Prairie Rose Lake 
lake Geode 
tiamond Lake 
Indian Lake 
Crystal L11ke 
Viking Lake 
Manteno lake 
Arrowhead Lake 
Nelson Lake 
Lake Keomah 
North Twl.n Lake 
i:ollmiller Lake 
Smith La](e 
Wilson Lake 
Lake Pahoja 
Lake Manawa 
Swan Lake 
Pierce Creek Pond 
Willow Lake 
Arrowhead Lake 
Black Hawk La~e 
Cttumwa lagoon 
Storm Lake 
Morman Trail 
carter Lake 
DeSoto Bend Lake 
Chatfield Lake 
lake Anita 

22 

Warren 
Guthrie 
Lucas 
Woodbury 
Poweshiek 
Ida 
Hancock 
Washington 
Ida 
Adair 
Lucas 
Wright 
Cerro Gordo 
Union 
Monona 
Woodbury 
Adair 
Hamilton 
Union 
van Buren 
Monona 
Cass 
Konz:oe 
Webster 
O'Brien 
Worth 
Shelby 
Henry 
Poweshiek 
van Buren 
Hancock 
Montgomery 
Shelby 
Pottawattamie 
Crawford 
Mahaska 
Calhoun 
Lee 
Kossuth 
Lee 
Lyon 
Pottawattamie 
Carroll 
Page 
Har i:ison 
sac 
Sac 
Wapello 
Buena Vista 
Adair 
Pottawattamie 
Harrison 
Lee 
Cass 



85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
10 4 
105 
106 
107 

lake Wapello 
Silvei:: Lake 
Lake Icaria 
Five Island Lake 
Lost Island Lake 
Ti::um.bull Lake 
Silver Lake 
iililson lake 
Lowei:: Gar Lake 
Windmill Lake 
Lake Minnewashta 
lake of Thi::ee Fii::es 
Upper Gar Lake 
Bob ~hite Lake 
Ingham Lake 
West Okci:oji 
East Ckoboji 
Cente.r Lake 
Slip Bluff lake 
'Iuttle Lake 
Nine Eagles 
Bi g Sp i.r it Lake 
little Spirit Lake 

Davis 
Palo Alto 
Adams 
Palo Alto 
Palo Alto 
Clay 
Dickinson 
Taylor 
Dickinson 
Taylor 
Dickinson 
Taylor 
Dickinson 
Wayne 
Emmet 
Dicxinson 
Dickinson 
Dickinson 
Decatur 
Emmet 
Decatur 
Dickinson 
Dickinson 

~able 3. Public benefit ranking of lakes in survey. 

Hank 

1 
2 
3 
4 
5 
6 
1 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

Lake 

Lake Mactr1de 
Beeds Lake 
George Wyth Lake 
Eig Creek Lake 
Hickoi::y Grove 
liock. Creek lake 
Little Wall Lake 
Union G.rcve Lake 
Central Lake 
Clear Lake 
Pleasant Creek Lake 
lake of the Hills 
Lake Ahgua..bi 
lower l?.i.ne lake 
Red Haw Lake 
Upper Pine lake 
Easter Lake 
Con Williams Lake 
Green Valley Lake 
Hannen laic.e 
Blue Lake 
Kent Park Lake 
Lake Iowa 
Hickory Hills Lake 
Lake Manawa 
lake Geode 

23 

county 

Johnson 
Franklin 
Black Hawk 
Polk 
Story 
Jasi:;ei:: 
Hamilton 
TaDla 
Jcnes 
Cerro Gordo 
Linn 
Scott 
Warren 
Hardin 
Lucas 
Hardin 
Polk 
Boone 
Uni en 
Benton 
Monona 
Johnson 
Iowa 
Tama 
Pot ta Wd ttamie 
Henry 



27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47. 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
7 1 
72 
73 
74 
75 
76 
77 
78 
79 
80 

Briggs Woods Lake 
Erowns Lake 
Lake Keomah 
Mill Creek 
Lacey-Keosaugua Lake 
Viking Lake 
Lake Darling 
Ctter Creek lake 
Spring Lake 
Yen-ruo-gis Laka 
Springb.took Lake 
Swan La.ke 
Green Castle Lake 
Black Ha wk Lake 
Lake Cornelia 
Eldred Sherwood Lake 
Lake He.nd.ric.ks 
Eollmiller Lake 
Lost Island Lake 
lake Meye.rs 
West Okot:oji 
Storm Lake 
Diamond Lake 
lake Icaria 
Prairie Rose Lake 
Silver Lake 
East Okcl:oji 
Rodgers Park Lake 
Big Spirit Lake 
Eadger lake 
East Lake (Osceola) 
Cold Springs 
Marifosa Lake 
Little Sioux Park 
North 'Iwin Lake 
Crystal Lake 
Lake of ~hree Fires 
DeSoto Bend lake 
O.ldham Lake 
Carter Lake 
Lake Miami 
Smith Lake 
Williamson Pond 
lake An.i ta 
Lake Wapello 
Silver lake 
Moorehead Lake 
Nine Eagles 
Arbor La.ke 
Meadow Lake 
Little SFi.rit Lake 
Five Island Lake 
Arrowhead Lake 
Cog Creek Lake 

Hamilton 
Woodbury 
Mahaska 
O'Brien 
Van Buren 
Montgomery 
Washington 
Tama 
Greene 
Keokuk 
Guthrie 
Carroll 
fSarshall 
Sac 
Wright 
Hancock 
Howard 
Lee 
Palo Alto 
Winneshiek 
Dickinson 
Buena Vista 
Poweshiek 
Adams 
Shelby 
Delaware 
Dickinson 
Benton 
Dickinson 
Webster 
Clarke 
Cass 
Jas.:er 
Woodbury 
Calhoun 
Hancock 
Taylor 
Harrison 
Konona 
Pottawattamie 
Monroe 
Kossuth 
Lucas 
Cass 
Davis 
Cickinson 
Ida 
Decatur 
Poweshiek 
Adair 
Dickinson 
Palo Alto 
Pcttawattamie 
O'Brien 



81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 
102 
103 
10" 
105 
106 
107 

Indian Lake 
lake Orient 
Silver Lake 
Thayer Lake 
Crawford Creek Lake 
Nelson l.ake 
Pierce Creek Pond 
iilson Lake 
Morman Trai.l 
Lake Pahcja 
Lowe.r Gar Lake 
Ingham lake 
Silver Lake 
Ottumwa lagoon 
Willow Lake 
Mante.no Lake 
Bo.b White Lake 
lake Minnewashta 
'Iuttle La.ke 
Center Lake 
Chatfield Lake 
Arrowhead Lake 
Wilson Lake 
Windmill Lake 
Upper Gar Lake 
Trumbull Lake 
Slip Bluff Lake 

Van Buren 
Adair 
Palo Al to 
Union 
Ida 
Crawford 
Page 
Lee 
Adair 
Lyon 
Dickinson 
Emmet 
Worth 
Wapello 
Harrison 
Shelby 
Wayne 
Dickinson 
Emmet 
Dickinson 
Lee 
Sac 
Taylor 
Taylor 
Dickinson 
Clay 
Decatur 

Four water quality parameters measured in the 1979 lake 
survey plus the estimates of winter fishkill frequencies were 
used to derive the water guality ranking. while these parameters 
are interrelated, each measures a somewhat different aspect of 
water quality. secchi disc depth is a measure of water 
transfarency with greater depths representing better water 
quality. iotal fhosphorus is a measure of ~lant nutrient 
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 in the water resulting from soil erosion, plankton 
growth, and sediment resuspension. Chlorophyll a concentrations 
estimate the standing crop oi 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 
was used to rank the lakes from those with the worst watec 
quality (#1) to those with the best (#107) (Append.ix D). The 
five ranks for each lake were summed and the totals were ranked 
to give the ~ater quality ranking (Table 4). 

Table 4. Water guality ranking of lakes in survey. 

Eank Lake County 

1 Black Hawk Lake Sac 

25 



2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
31 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
1' 8 
49 
50 
51 
52 
53 
54 
55 

DeSoto Bend Lake 
lower Gar Lake 
Silver Lake 
Tr um bull Lake 
Opper Gar Lake 
Tuttle Lake 
Silver Lake 
Arbo.r lake 
Center Lake 
Ottumwa lagoon 
Hannen Lake 
Swan laka 
iindmill La.ke 
Bodgers Park Lake 
Union Gi:ove 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 
Meadow Lake 
La.ke Hendricks 
Lower Pine Lake 
Mariposa Lake 
lake Iowa 
Storm Lake 
Eldred Sherwood Lake 
Lake Keomah 
Lake Minnewashta 
Little Wall Lake 
lost Island Lake 
Lake Meyers 
frairie Bose Lake 
Little Spirit Lake 
Upper Pine lake 
Green Valley Lake 
Wilson lake 
Carter Lake 
Eadger lake 
Springbrook Lake 
Lake of Three Fires 
East Okol:oji 
Manteno Lake 
Silver Lake 
lake Cornelia 
I.ngham Lake 
Beeds lake 
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Harrison 
Dickinson 
Worth 
Clay 
Dickinson 
Emmet 
Palo Alto 
Poweshiek 
Die.kin son 
Wapello 
Benton 
Carroll 
'Iaylor 
Benton 
Tama 
Janes 
Tama 
Washington 
Pottawattamie 
Cerro Gordo 
Kossuth 
Pottawattamie 
Jasi;er 
Calhoun 
Clarke 
Page 
Wayne 
Adair 
Howard 
Hardin 
Jas~er 
Iowa 
Buena Vista 
l::lancock 
Mahaska 
Dickinson 
Hamilton 
Palo Alto 
Winneshiek 
Shelby 
Dickinson 
Hardin 
Union 
Taylor 
Pottawattamie 
iiebster 
Guthrie 
Taylor 
Dickinson 
Shelby 
Dickinson 
Wright 
.Emmet 
Franklin 



56 
57 
58 
59 
60 
61 
62 
63 
64 
b5 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
9 ii 
95 
96 
97 
98 
99 

100 
101 
102 
103 
104 
105 
106 
107 

Dog Creek Lake 
Kent Eark 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 Miami 
Silver Lake 
Red Haw Lake 
lake Wapello 
Erowns Lake 
Williamson Pond 
Thayer Lake 
Otter creek Lake 
Easter Lake 
Five Island lake 
lake Ahguabi 
Green castle Lake 
Follmiller Lake 
Lake Geode 
George Wyth Lake 
Pleasant Creek Lake 
Spring Lake 
Blue Lake 
ton Williams Lake 
Moorehead Lake 
Briggs Woods Lake 
I:iamocd Lake 
Nine Eagles 
Big Creek La.ke 
Cldham Lake 
Little Sioux Park 
Arrowhead Lake 
Lacey-Keosaugua Lake 
Morman Trail 
'lhlscn Lake 
~est Oko.l:oJi 
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 
Johnson 
Dickinson 
Hancock 
Mcntgomery 
Adams 
Monroe 
Delaware 
Lucas 
Davis 
Woodbury 
Lucas 
Union 
Tama 
Polk 
Palo Al to 
warren 
Marshall 
Lee 
Henry 
Elack Hawk 
Lir..c 
Greene 
Moncna 
Boone 
Ida 
Hamilton 
Poweshie.k 
Decatur 
Pclk 
Monona 
Woodbury 
Sac 
Van Buren 
Adair 
Lee 
Dickinson 
Decatur 
Harrison 
Keokuk 
O'Brien 

~he ranking oi lake restoration effectiveness was developed 
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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 
with divertable non-point source pollution. Lakes within this 
grou~ 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. 

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

GROUP I LAKES. Lakes receiving point source pollution or 
divertable ~olluticn. 

Rank Lake County 

1 Badger lake ~ebster 
2 Ottumwa Lagoon Wapello 
3 Storm Lake Buena Vista 
4 Lost Island Lake Palo Alto 
5 Lake Cornelia wright 
6 Chatfield Lake Lee 
7 North Twin Lake Calhoun 
8 Arbor Lake Poweshiek 
9 Carter Lake Pottawattamie 

10 Easter Lake Polk , , 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 winte£ fishkills once every 10 or fewer years due to reduced 
oxygen concentrations. Eliminating the high densities of aguatic 
flants will have immediate beneficial impacts on boatiny, 
fishing, and swimming activities while the elimination of the 
winter oxygen problem will have a direct and measurable effect on 
the lake's use fox fishing purfoses. Lakes within this group 
were ranked on the basis of winter fishkill f reguency with first 
preference given to those lakes with the highest frequencies. 
Ties were broken ty giving preference to the shallowest lakes. 
Lakes with high watershed ratios were excluded since experience 
has shown they are less likely to respond to lake restoration 
measures. 
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GBOUP II LAKES. Lakes with problems due to shallowness. 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

Lake 

Swan Lake 
Sil ve.r lake 
Lake Hendricks 
Spring lake 
.arovns Lake 
Crystal Lake 
Black Hawk lake 
Upper Gar Lake 
Lowe.r Gar Lake 
Little Wall Lake 
Arbor Lake 
Lake Pahoja 
Lake Minnewashta 
Silver Lake 
Ottumwa Lagoon 
Lower Pine lake 
Chatfield Lake 
Carter Lake 
North 'I'9in Lake 
Five Island Lake 
'Iuttle Laite 
Little Spirit Lake 
Silver Lake 
Ingham lake 
Indian lake 
Union Grove Laite 
DeSoto Bend Lake 
Trumbull Lake 
Silver Lake 
East Okoboji 
Center Lake 
Littl~ Sioux Park 
Storm Lake 

County 

Ca.rroll 
Worth 
Howard 
Greene 
Wocdbury 
Hancock 
Sac 
I:ickinson 
Dickinson 
Hamilton 
Poweshiek 
Lyon 
Dickinson 
Delaware 
Wapello 
Ha.rdin 
Lee 
Pottawattamie 
Calhoun 
Palo Alto 
Emmet 
I:ickinson 
Dickinson 
:Emmet 
Van Buren 
'Ia ma 
Harrison 
Clay 
Palo Alto 
Cickinson 
Cickinson 
Woodbury 
Buena Vista 

Group III contains lakes needing watershed protection and 
with watershed to surface area ratios less than 100. These lakes 
were ranked by an adjusted siltation index (AI) calculated as 
f cllo•s: 

AI= (WA/SA) x ER x (1-0. 5 x (SC/100)) 

where wA is the watershed area, SA the lake surface area, Ea 
the erosion rate for the region where the lake is located, and SC 
is the ~ercent of the wa~ershed farmed under approved soil 
conservation practices. This index gives the highest ranking to 
lakes receiving the greatest im~act frcm soil erosion and having 
th~ greatest need for a soil conservation program. 
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GBOUP III LAKES. Lakes with non-point pollution probiems. 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
~6 

47 
48 
49 
50 

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 Geode 
Williamson Pond 
Rodgers Park Lake 
lake Pahoja 
Prairie Rose Lake 
Lake Darling 
Moorehead Lake 
Thayer Lake 
Willow Lake 
Union Grove Lake 
Tuttle Lake 
Bob White Lake 
Eldred 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 Ica.ria 
Lake Anita 
Lake Orient 
Lacey-Keosauqua Lake 
Lake Macbride 
Hannen lake 
Meadow Lake 
Lower Gar lake 
Central Lake 
Laite Hendricks 
Hickory Grove 
Windmill Lake 
Big Creek Lake 
East Lake (Csceola) 
Easter Lake 
Lake Iowa 
Lake Wapello 
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County 

Poweshiek 
Pottawattamie 
Jasper 
Page 
Crawford 
Monona 
Jasper 
Marshall 
Ida 
Scott 
Henry 
Lucas 
Benton 
Lyon 
Shelby 
Washington 
Ida 
Union 
Harrison 
Tama 
Emmet 
Wayne 
Hancock 
Poweshiek 
'Iaylor 
Guthrie 
iarren 
Winneshiek 
iai;:ello 
Monroe 
Mahaska 
Joh.nson 
Lucas 
Adams 
Cass 
Adair 
Van Buren 
Johnson 
Eenton 
Adair 
Dickinson 
Jones 
Howard 
Story 
'Iaylot" 
Palk 
Clarke 
Polk 
Iowa 
Davis 



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 
84 
85 
86 
87 
88 
89 
90 
91 

Otter Creek Lake 
.Pallmtller Lake 
Morman Trail 
Viking Lake 
Lower Pine Lake 
Trumbull Lake 
Nine Eagles 
Green Valley Lake 
Slip Bluff Lake 
Wilson Lake 
Chatfield Laite 
Hickory Hills Lake 
Black Hawk Lake 
Ingham Lake 
Indian Lake 
George Wyth Lake 
Uppe.r Gar Lake 
Silver Lake 
Silver Iake 
Swan La.ke 
Silver Lake 
Silver Lake 
Spring lake 
Crystal Lake 
Storm Lake 
East Okoboji 
Big Spirit lake 
Smith Lake 
Pleasant Creek Lake 
DeSoto Bend Ldke 
'West Okoboji 
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 

Tama 
Lee 
Adair 
Montgomery 
Hardin 
Clay 
r:ecatur 
Union 
Decatur 
Taylor 
Lee 
Tama 
Sac 
Emmet 
Van Euren 
Black Hawk 
.tickinson 
Worth 
Delaware 
Carroll 
Palo Alto 
Dickinson 
Greene 
Hancock 
Euena Vl.sta 
Dickinson 
Dickinson 
Kossuth 
Linn 
Harrison 
Dickinson 
Dickinson 
.Palo Alto 
Dickinson 
Cerro Gordo 
Palo Alto 
r:ickinson 
Calhaun 
fottawattamie 
~right 
Hamilton 

Group IV contains all lakes with watershed area to la~e 
surface area ratios greater than 100. In the long cun these 
lakes will be the most difficult to improve due to their larg~ 
watersheds magnifying even low rates of non-?oint pollution. 
Within this group, first preference was given to lakes with the 
highest winterkill freguencies, follcwed by lakes with a high 
adJUSted soil erosion index. 

GROUP IV lAKES. Lakes with watershed area to surface area 
ratios greater ~han 100 and having non-~oint follution problems. 

Rank Lake County 
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1 Manteno Lake Shelby 
2 Upper Pine Lake Hardin 
3 Badger lake Webster 
q Dog creek Lake O'Brien 
5 Bseds Lake Franklin 
6 Don Williams Lake Boone 

The last group includes lakes that are not recommended for 
restoration programs. some of these lakes have no identifiable 
sources of point or non-point 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 

Arrowhead Lake 
Elue Lake 
Eriggs ~cods Lake 
Cold Springs 
Mill Creek 
Wilson Lake 
Yen-ruo-gis Lake 

County 

Sac 
Monona 
Hamilton 
Cass 
O'Brien 
Lee 
Keokuk 

The final restoration effectiveness ranking list (Table 5) 
was derived by giving first priority to lakes having multiple 
problems; these lakes ap~eared simultaneously on the lists for 
Group I (lakes with point source or divertable fOllution), Group 
II (shallow, winterkill lakes), and Group III (lakes with 
non-~cint pollution problems). The individual rankings on each 
of the three lists were comtined to determine the final 
effectiveness ranking for these lakes. Second priority was given 
to lakes that appeared in both Group I and Group II, and have 
problems with point source or divertable pollution and 
shallowness. The individual rankings on each of the two lists 
were combined to determine the iinal ranking. Third priority was 
given to lakes that appeared in both Group I and Group III. 
These lakes have protlems of point source or divertable ~ollu~ion 
and non-faint pollution and were ranked by combining the 
individual rankings from each list. Lakes with only a point 
source or divertabl~ pollution problem were ranked next followed 
by lakes apfearing 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 !rom Grau~ 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. !he lakes in Group V were not 
included in the ranking. 

The lake restoration p~iority list derived oy the acove 
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proceduxe is given in Table 6. 

Table 5. Res tor-a ti on effectiveness ranking. 

Bank Lake County 

1 Arbor Lake Poweshiek 
2 Ottumwa Lagoon Wapello 
3 Chatfield La.ke Lee 
4 Storm Lake Buena Vista 
5 North Twin lake Calhoun 
6 Carte.r Lake Pct ta wa ttamie 
7 Easter lake Polk 
8 Lost Island Lake Palo Al to 
9 lake Cornelia Wright 

10 Lake Manawa Pottawattamie 
1 1 lake Pahoja Lyon 
1 2 'Iuttle Lake Emmet 
13 lake Bendricks Howard 
14 Union Gi:cve Lake Tama 
15 lower Gar Lake Dickinson 
16 Silver Lake Worth 
17 Black Hawk lake Sac 
1 8 Swan Lake Carroll 
19 Lower Pine Lake Hardin 
20 Upper Gar Lake Dickillson 
21 Spring lake Greene 
22 Crystal Lake Hancock 
23 Silver lake Delaware 
24 Tr um.bu.11 Lake Clay 
25 Ingham Lake Emmet 
26 Indian Lake Van Buren 
27 Silver lake Dickinson 
28 Lake Minnewashta Dickinson 
29 Silver Lake Palo Alto 
30 Little Wall Lake Hamilton 
31 Five Island Lake Palo Alto 
32 Little s~i.rit Lake Dickinson 
33 East Okoboji. Cickinson 
34 DeSoto Bend Lake Bar.risen 
35 Center lake Dickinson 
36 Browns lake Woodbury 
37 little Sioux Park Woodbury 
3S Arrowhead Lake Pottawattamie 
39 Rock Creek Lake Jasper 
40 Pierce Creek Pond Page 
41 Nelson Lake Crawford 
ti2 Oldham Lake Mcncna 
43 Mariposa lake Jasper 
44 Green Castle Lake Marshall 
45 Crawford Creek Lake Ida 
46 Lake of the Hills Scott 
47 lake Geode Henry 
48 Williamson Pond Lucas 
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49 
so 
51 
52 
53 
5ll 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
7 ll 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

1G 0 
101 

Badgers Park Lake 
Prairie Rose Lake 
lake Darling 
Moorehead Lake 
Thayer .Lake 
Willow lake 
Eob White Lake 
Eldred Sherwood Lake 
Diamond Lake 
Lake of ~hree Fires 
Springbrook Lake 
lake Ahquabi 
lake Meyers 
Lake MiaD!l. 
Lake Kecmah 
Kent Park Lake 
Bed Haw Lake 
Lake Ica.ria 
lake Alli ta 
la.ke Orient 
lacey-Keosauqua Lake 
Lake Macbride 
Hannen Lake 
Meadow Lake 
Central Lake 
Hickory Grove 
iiindmill Lake 
fig Creek Lake 
East lake (Osceola) 
Lake Iowa 
lake Wapello 
Otter Creek Lake 
Pollmiller Lake 
Morman Ti:ail 
Viking lake 
Nine Eagles 
Green Valley Lake 
Slip Bluff Lake 
liiilson Lake 
Hickory Hills Lake 
Geo.cge w yth Lake 
Big Spirit Lake 
Smith Lake 
Pleasant Creek Lake 
west Oko ho j i 
Clear Lake 
~anteno lake 
Upper Pine Laite 
Badger Lake 
rog Creek Lake 
Eeeds lake 
ton Williams Lake 
Arrow.head Lake 
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Benton 
Shelby 
Washington 
Ida 
Union 
Harrison 
Wayne 
Hancock 
Poweshiek 
Taylor 
Guthrie 
Warre.n 
Winneshiek 
Monroe 
Mahaska 
Johnson 
Lucas 
Adams 
Cass 
Adair 
Van Buren 
Jchnson 
Benton 
Adair 
Jones 
Story 
Taylor 
Polk 
Clarke 
Iowa 
Davis 
'Iama 
Lee 
Adair 
Montgomery 
Decatur 
Union 
Decatur 
Taylor 
'Iama 
Black Hawk 
Dickinson 
Kossuth 
Linn 
Dickinson 
Cerro Gordo 
Shelby 
Hardin 
Webster 
O'Brien 
Franklin 
Boone 
Sac 



!able 6. Lake restoration priority list for Iowa. 

Rank 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2 ,j 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
"0 
41 
42 
43 
44 
45 
46 
47 
48 
49 
so 

Laite 

Onion Grove Lake 
Black Ha wk Lake 
Lake Manawa 
lower Pine Lake 
Swan Lake 
Eock Creek Lake 
little Wall Lake 
Arbor Lake 
Stcrm Lake 
lake Hendricks 
North Twin Lake 
Lost Island Lake 
DeSoto Bend Lake 
Central Lake 
Lake Cornelia 
Cttumwa Lagoon 
lake Darling 
flannen lake 
Easter Lake 
lower Gar Lake 
Silve.r Lake 
'I'uttle lake 
carter Lake 
Badgers 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 Ckoboji 
I.ake Iowa 
Arrowhead Lake 
Erowns lake 
H1ck.ory Grove 
Lake Mactride 
Frairie Bose Lake 
Center Lak.e 
Springbrook Lake 
Kent Park Lake 
Spring lake 
Lake Meyers 
Silver Lake 
Little Spirit Lake 
Silver lake 
Crystal Lake 
Green Valley Lake 
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County 

'Iama 
sac 
Pottawattamie 
Hardin 
car.r:oll 
Jasper 
Hamilton 
?oweshiek 
Buena Vista 
Howard 
Calhoun 
Palo Alto 
Harrison 
Jones 
Wright 
Wapello 
Washington 
Benton 
Polk 
Dickinson 
Worth 
Emmet 
Pottawattamie 
Benton 
Palo Al to 
Scott 
Dickinson 
Cer.ro Gordo 
Mahaska 
Clay 
Tama 
Jasfer 
Hancock 
Dickinson 
Iowa 
Pot ta wa t tamie 
Woodbury 
Story 
Johnson 
Shelby 
Dickinson 
Guthrie 
Johnson 
Greene 
Winneshiek 
Delaware 
Dickinson 
Dickinson 
Hancock 
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 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 

100 
101 

~ierce Creek Pond 
East Lake (Osceola) 
Upper Pine Lake 
Lake Ahq uabi 
BEeds Lake 
lake Pahcja 
Red Haw Lake 
lake Geode 
Lake Minnewashta 
Green Castle Lake 
Chatfield Lake 
Indian Lake 
Ingham Lake 
Lake of Three Fires 
Meadow Lake 
Big Creek Lake 
Bob White Lake 
smith lake 
Nelson Lake 
George W yth Lake 
Lake Icaria 
Viking Lake 
Five Island Lake 
~.i.ndmill Lake 
Crawford Creek Lake 
Little Sioux Park 
Otter Creek Lake 
hilliamson Pond 
Pleasant Creek Lake 
Diamond lake 
Lacey-Keosauqua Lake 
lake Miami 
Oldham Lake 
lake Anita 
Eadger La.Ke 
i:ollmiller Lake 
ton Williams Lake 
lake Orient 
Eig Sfirit Lake 
Moorehead Lake 
'!hayer Lake 
lake Wapello 
tog Creek Lake 
wi lson lake 
West OkoboJi 
Manteno lake 
~illo.., Lake 
Nine Eagles 
Morman Trail 
Slip aluf f Lake 
Arrowhead Lake 
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Page 
Clarke 
Hardin 
warren 
Franklin 
Lyon 
Lucas 
Henry 
Dickinson 
Marshall 
Lee 
Van Buren 
Emmet 
Taylor 
Adair 
Pol.k 
Wayne 
Kossuth 
Crawford 
Black Hawk 
Adams 
Montgomery 
Palo Al to 
Taylor 
Ida 
wood bury 
'Iama 
Lucas 
Linn 
Poweshiek 
Van Bu.ren 
Monroe 
Monona 
Cass 
Webster 
Lee 
Boone 
Adair: 
Dickinson 
Ida 
Union 
Davis 
O'Brien 
'Iaylor 
Dickinson 
Shelby 
Harrison 
Decatur 
Adair: 
Decatur 
Sac 



USE OF PRIORITY LlST 

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

Diagnostic/feasibility studies, Clean Lakes Phase 1 
projects, will te recommended fer eligible lakes of the top ten 
as part of the statewide water guality management strategy of 
Iowa's Water Quality Management Plan. In the event that state or 
local match funds are not available for these lakes, lakes with a 
lower priority that do have local match funds available will be 
considered. As part of the annual update of the statewide water 
quality management strategy, additional lakes from the Priority 
List in 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 proj6cts will also be developed and included in 
the statewide wate£ quality management strategy. Lakes 
qualifying for Phase 2 funding shall consist o! renovation 
projects found teasible in a diagnostic/feasibility study. A 
qualifying diagnostic/feasibility study could have been conducted 
through a Phase 1 Clean Lakes project, the result of other 
ongoing state programs or developed as an independent project. 
Lakes ~legible for Phase 2 Clean Lakes funding will be reviewed 
according to EP1 1 s Application Eeview Criteria contained in th~ 
Clean Lakes Regulations. 

CHANGES IN PRIOBITY lIST 

After a final verification of the data on individual lakes, 
it was found that Lake Pahoja had a watershed area/lake surface 
area ratio of 229:1 which is greater than the cutoff value of 
200:1 for inclusion in the priority ranking. In addicion the 10 
acre minimum surf ace area was no~ met by Green Castle Lake (7 
acres) and Chatfield Lake (3 acres). Por this reason, it is 
recommended that the priority ranking list be revised for the 
next update of the water Quality Management Plan and that these 
three lakes be deleted from the list. 
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LAKES EOR fEASIBILITY dND DIAGNOSTIC STUDIES 

The top 10 lakes on the priority list of lakes for 
restoration are recommended for consideration for feasibility and 
diagncstic (Phase I) studies at this time. The 10 lakes were 
determined using a criteria ranking system which addressed the 
significance and public benefit of each lake as measured by 
actual and potential use, the vater guality conditions within 
each lake, and the restoration plans. The 10 lakes in order 
include: 

1. Onion Grove Lake--Tama Ccunty 
2. Elack Hawk Lake--Sac County 
3. Lake Manawa--Pottawattamie County 
4. lower Pine Lake--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--Howard county 

~he following paragraphs summarize 
recommendations ior each of the 1C lakes. 

1. Union Grove Lake 

the problems and 

Shallowness and poor water quality are major problems in 
Union Grove Lake. ~inter fisbkills occur occasionally due to the 
reduced capacity oi the shallow lake basin to hold dissolved 
oxygen. summer algal standing crops are very large and resul~ in 
sustained fOOr water transparency. The oxygen demand associated 
with algal decomfosition may enhance the freguency of 
winterkills. Swimming activity may be restricted by algal 
blooms, as well. A~uatic plant coverage is not extensive, but 
Flants are locally abundant in bays and along the shoreline. 
Boating and shoreline fishing are restricted to some degree by 
aquatic vegetation. 

Winter aeration would help to maintain the fishery at Union 
Grove. Dredging should also be considered as a ~ore long-term 
solution to the fIOblems caused by basin shallowness. 
Implementation of best land management practices in the watershed 
should accompany in-lake restoration measures. While the 
beneficial effects on water guality from improved watershed 
management cannot be guantitatively predicted, the rate of 
basin-filling from sedimentation will be reduced. Mechanical 
removal of ~lants from small areas of the lake may be practical; 
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however, the feasibility and cost-effectiveness of this method 
should oe 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 ~ater guality are major problems in 
Black Hawk Lake. Winter 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 tte survey. Summer algal standing crops are very large 
and result in sustained poor water transparency. Swimming 
activity may ce restricted by the frequent algal blooms and other 
suspended materials. 

Elack Hawk lake is currently undergoing an extensive 
fisheries renovation. The fish restocking program in the lake 
will be completed in 1980. An experimental aeration program has 
been carried out during 1978 and 1979. Continued winter aeration 
will help to sustain the lake fishery. Dredging should also be 
considered as a more long-term solution to the pioolems caused ~y 
basin shallowness. Implementation of best land management 
practices in the watershed should accompany in-lake rastoration 
measu~es. 

3. Lake Manawa 

Shallowness and poor water guality are major problems in 
Lake Manawa. Water quality is degraded by the diversion of 
supflemental ~ater of poor guality frcm ~csquito Creek. Surface 
runoff and direct precipitation are insufficient to offset water 
losses due to evaporation and seepage; therefore lake levels are 
maintained with water diverted on a controlled basis from 
Mesquite Creek. Summer algal standing crops are very large and 
result in sustained ~oor water txansparency. Swimming activity 
may be restricted cy t~e frequent algal blooms. 

various lake restoration measures are presently being 
planned for Lake Manawa. Dredging of the lake basin will 
alleviate protlems associated with shallowness and enhance the 
establishment of a good fishery. Bemoval of sediment from 
Mos~uito Creek will reduce the adverse impact on water quality 
from this supplemental water source. The fish population will 
also be renovat~d to remove rough fish species that contribute to 
the turtidity protlem. 

4. Lower Pine Lake 

Shal~owness and poor water guality are major ~roolems in 
Lower Pine lake. Frequent winter and summ&r fishkills resu~t 
from the reduced capacity of the lake basin to hold dissolved 
oxygen. Summer periods of low dissolved oxyge& may be aggravated 
by ~oar wind mixing due to the hills surrounding the lake. 
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Summer algal standing crops are large and result 
poor water transparency. Swimming activity may be 
the frequent algal tlooms. Aquatic vascular plants 
with boating, shoreline fishing, and swimming. 

in sustained 
restricted by 
may interfere 

Winter and/or year-round aeration is recommended to prevent 
the winter andtor summec 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 aguatic plants. 
Implementation of best land management practices in the watershed 
is also reccmmended. 

5. Swan Lake 

Shallowness and poor water guality are major problems in 
Swan Lake. Fre~uent 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. Swimming activity may be restricted by 
the f reguent algal blooms. 

Winter and/or year-round aeration is recommended to prevent 
the winter and/or summer fishkills in Swan Lake. Dredging should 
also be considared as a more long-term solution to the problems 
caused oy basin shallowness. Continued imflementation of test 
land management practices in the watershed should accom~any 
in-lake restoration measures. 

6. Rock Creek Lake 

Rock Cieek 1 s major problem is a high potential for nonpcint 
pollution. Because the soil type within this relatively large 
watershed exhibits a high soil erosion rate and a low percentage 
of the watershed is ic afproved soil conservation practices, so~l 
erosicn and soil transport into Rock Creek is likely. Another 
problem in Rock Creek is reduced water transparency impairing 
swimming. This is due to relatively high algal populations and 
other suspended ~atter in the water columc. 

!he recommendaticn for Bock Creek is improved watershed 
management. According to the SCS official for Jasper County, the 
best land management practices for this area are conservation 
tillage, strip crofping, terracing, and gully control structures. 
Although the effects of best land management practices upon water 
~uality improvement through decreases in nutrients are unkaown, 
such land practices prolong the life 0£ the lake basin. 

7. little Wall Lake 

Freguer.t winter fishkills are a problem in Little Wall Lake. 
Because the lake is relatively shallow, the basin has a reduced 
capacity to hold dissolved oxygen. Relatively high algal 
standing crops enhance winterkiil fre~uencies when decomposin~ 
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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. 
Implementation of best land management practices in the watershed 
should accompany aeration. Best land management practices for 
the Little iall Lake watershed include conservation tillage and 
terracing. 

8. Arbor Lake 

Arbor Lake has three problems: urtan runoff pollution, ~oar 
water quality, and winter fishkills. Storm water runoff enters 
the lake tram th~ 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 be septic tank taps emptying into the storm 
sewer system as well. Poor water guality in Arbor Lake results 
from high total phosphorus values and relatively high algal 
standing crops. Reduced water transparency from algal 
populations and suspended matter impair swimming. Lastly, 
freguent fish winteckills may limit fishing potential. Although 
the lake was dredged in 1977, it is still relatively shallow and 
the basin bas a reduced capacity to hold dissolved oxygen. The 
relatively high algal standing crops enhance winterkill 
freguencies when decomposing algal populations create oxygen 
demands. 

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

9. Storm Lake 

Approximately 503 of the storm water runoff for the city of 
Storm Lake enters the lake. Roadway dirt, deicing salt, organic 
matter, and nutrients ~ay be introduced into the lake by this 
urban runoff. In addition, raw sewage enters the lake during 
heavy rainfalls because of inadequate pumping stations. Such 
sewage inputs increase the nutrient and organic matter loading as 
well as introducing the risk of tacterial contamination. 

Lesser problems include poor water transparency and 
occassional fish winterkills. Swimming in St0rm Lake may be 
impaired because of algal populations and other suspended matter. 
Winterkills once in every 10 years may limit fishing potential; 
however, the p£otlem does not appear severe enougn to warrant 
dredging or aeration. aacommendations for Storm Lake include the 
diversion of all storm sewers away frcm the laka and tne 
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replacement of inadequate sanitary sewer eyuipment. 
Implementation of best land management practices in the watershed 
may reduce soil erosion and im~rove water transparency. 

10. Lake Hendricks 

Frequent winter fishkills are a problem in Lake Hendricks. 
Because the lake is relatively shallow, the basin has a reduced 
capacity to hold dissolved oxygen. Relatively high algal 
standing croFs enhance winterkill freguencies when decomposing 
algal populations create oxygen demands. Algal populations also 
reduce water transparency thus impairing swimming. 

Recommendations for Lake Hendricks include winter aeration 
to maintain dissclved oxygen concentrations. Dredging should te 
considered as a more long-term solution to the problems caused by 
basin shallowness. Implementation of best land management 
practices in the watershed should accomfany in-lake restoration 
measures. While the teneficial effects en water quality from 
improved watershed management cannot be quantitatively predicted, 
the rate of basin-filling from sedimentation should be reduced. 
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AFfENDIX A 

List of significant public-owned lakes submitted to the Iowa 
Department of Environmental Quality by the Iowa Conservation 
Commission on May 29, 1979 and afFroved 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 
ow.tlership. 

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 than 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 
construe-led for floodwater control and reservoirs constructed for domestic or 
industrial water supplies were excluded because of Clean Water Act regulations. 
Hulti-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 lowbead 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 

Lake Orient 

Meadow Lake 

Horman Trail 

Lake Icaria 

Hannen Lake 

Rodgers Park Lake 

George Wyth Lake 

Don Williams Lake 

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 

Hinnewashta 

Silver Lake 

Spirit Lake 

West Okoboji 

Ingham Lake 

Tuttle Lake 
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Location 

Adair 

Adair 

Adair 

Adams 

Benton 

Benton 

Black Hawk 

Boone 

Buena Vista 

Calhoun 

Carroll 

Cass 

Cass 

Cerro Gordo 

Clarke 

Clay 

Crawford 

Davis 

Decatur 

Decatur 

Delaware 

Dickinson 

Dickinson 

Dickinson 

Dickinson 

Dickinson 

Dickinson 

Dickinson 

Dickinson 

Dickinson 

EDIDet 

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 

Hariposa 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 

Rardin 

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 

Hill 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 

Wilson Lake 

Windmill Lake 

Green Valley Lake 

Thayer Lake 

Indian Lake 

Lacey-Keosauquq 

Ottumwa Reservoir 

Lake Ahquabi 

Lake Darling 
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Monroe 

Montgomery 

O'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 



Page 4 

Bob White Wayne 

Badger Lake Webster 

Lake Meyers Winneshiek 

Little Sioux Park Woodbury 

Brown's Lake Woodbury 

Silver Lake Worth 

Lake Cornelia Wright 
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A2FENDIX B 

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

County 
~~~~~~~~~~~~~~~-

Address 
~~~~~~~~~~~~~~--

DIRECTIONS. On the following section you are asked to make your best estimate of the 
1verage daily recreational usages for the lake broken down by type of use, weekdays, 
1eekends, 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. On the last 
page list the sources (people, publications, reports, etc.) used to obtain this 
information. 

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

-;shing 

From boats 

Shore 1 i ne or 
ice fishing 

iwi mmi ng 

loating (pleasure) 

lunti ng 

1icnicking, camping, 
other shoreline 
activities prompted 
by lake's presence 

<;nowroobi 1 i ng 

Ice skating & cross 
country skiing 

SUMMER 
(JUN-AUG) 

FALL 
(SEP-NOV) 
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WINTER 
(DEC-MAR) 

SPRING 
{APR-MAY) 



2 

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

Fishing 

From boats 

Shoreline or 
ice fishing 

Swimming 

Boating (pleasure) 

Hunting 

Picnicking, camping 
hiking, other 
shoreline activities 

• 1 prompted by 1ake 1 s 
presence 

<;nowmobiling 

Ice skating & 
cross country 

skiing 

SUMMER 
(JUN-AUG) 

FALL 
(SEP-NOV) 

WINTER 
(DEC-MAR) 

SPRING 
APR-MAY) 

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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4. 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? 

5. 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 

Thanks for your help. 

Department of Animal Ecology 
Science Hall II 
Iowa State University 
Ames, IA 50011 
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LAKE SURVEY FORM 

LAKE ______________ ___ 
COUNTY--------·-------

SECT ION_, ____ _ _ TOWNSHIP 
-----------~--

RANGE ______________ _ 

A. OWNER SHIP 

WHAT PERCENT OF THE LAKESHORE IS IN PUBLIC OWNERSHIP? 

LIST THE NAMES OF ANY PUBLIC PARKS OR RECREATION AREAS 

Be LAKE PROBLEMS 

DESCRIBE ANY PROBLEMS THAT THE LAKE HAS SUCH AS HEAVY ALGAL GROWTHSe 
(GREEN WATERe SCUMS). EXCESS GROWTHS OF HIGHER AQUATIC PLANTSe 
DISSOLVED OXYGEN PROBLEMS OR WINTER FISH KILLS. SHORELINE EROSION. 
EXCESS SILTATION. OR OTHER PROBLEMS THAT INTEREFERE ~ITH THE use OF 
THE LAKE. 

C. WATERSHED PROBLEMS 

DO YOU HAVE PROBLEMS WITH POINT SOURCE POLLUTION SUCH AS RUNOFF FROM 
LARGE FEEDLOTS? DESCRIBE. 
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DO YOU HAVE PROBLEMS WITH NON-POINT POLLUTION SUCH AS HEAVY SOIL 
EROSION IN THE WATEASHED7 DESCRIBE. 

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

De DATA AVAILABLE ON LAKE 

DO YOU HAVE THE FOLLO•lNG KINDS OF INFORMATION IN YOUR FILES THAT •E 
MIGHT COPY IF NECESSARY? 

LAKE MAP WITH DEPTH CONTOURS1 

MEASUREMENTS OF TEMPERATURE, 
DISSOLVED OXYGEN1 TRANSPARANCYe 
OR OTHER WATER QUALITY MEASUREMENTS? 

COUNTS OR ESTIMATES OF RECREATIONAL 
USE ON THE LAKE? 

THANK YOJ FOR YOUR COOPERATION 

PLEASE RETURN TO: ROGER We BACHMANN 
DEPARTMENT OF ANIMAL ECOLOGY 
IOWA STATE UNIVERSITY 
ANES. IOWA 50010 
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APPENDIX C 

Summary of putlic meetings held by Iova Conservation 
commission staff to determine local interest and resource 
commitments relative to the restoration of ten public-owned lakes 
across Iowa. 
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Public meetings were held to determine local interest and 
resource commitments 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 Giove Lake--Tama County 
2. Black Hawk Lake~-sac County 
3. take !anava--Pottawattamie County 
4. Lower Pine Lake--Bardin County 
5. Swan lake--Carroll County 
6. Bock Creek Lake--Jasper County 
7. little Wall Lake--Hamilton County 
8. Arbor Lake--Poweshiek County 
9. Storm lake--Buena Vista County 

10. Lake Bend.ricks--Howard County 

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

Meetings commenced with a discussion of the background of 
the Clean Lake Program and the need for the priority ranking. 
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 in question. The meetings were then opened to comment 
and suggestions from meeting attendees. Attendance, comments, 
and possible local funding were recorded. The following 
paragraEhs summarize information obtained at public meetings for 
each of the 10 lakes. 

Lake: Union Grove 
County: Tama 
Priority Ranking: 1 
PDBLIC MEETING 
Location: Lake Park Youth Holding Center, North Shore, union 

Grove lake 
Date: May 19, 1980 
Time: 7:30 p.m. 
Numbe~ of Meeting Attendes: 128 
LOCAL HONEY AVAILAelE FOB FEASIBILITY STUDY 
Amount: $10,000 
Contributor: Lake Park Bolding Corporaticn 
Amount: $2,500 
Contributor: Tama County Conservation Board 
Total: $12,500 
Ccmments: 

1. Petitions were presented with 3,500 signatures 
suf porting improvements for Union Grove Lake. 

2. The majority cf attendees felt the lake needs deepening. 
3. No negative comments were made concerning suggested 

lake and watershed improvement alternatives. 
4. Heavy growths of vegetation were cited as a nuisance. 
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S. Grass carp were suggested as a method of weed removal. 
6. Several individuals wish to assist in application 

procedure. 
1. A great deal cf interest was exfressed for the northern 

pike fishery. 
a. Suggested improving boat ramps, lighting, and weed 

cont.i:ol. 
9. It was suggested a great deal of watershed work is 

completed. 
summary: A great deal of enthusiasm vas exfressed at the 

meeting. Money for local match of a feasibility 
study doesn't seem to be a problem and all were 
interested in speeding application along. 

Lake: Black Hawk lake 
County: Sac 
Friority Ranking: 2 
PUBLIC ttEETING 
Location: lake View 
Date: May 28, 1980 
Time: 7:10 p.m. 
Number of Meeting Attendees: 131 including Senator Scott, 

Representative Wayne Bennett, another representative, 
and Lake View mayor. 

LOCAL MONEY AVAILABLE TO PEASIBILI~Y STUDY: Lake View 
Commercial Clu.b had $3,000 to $4,000. $1,600 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 improvement projects, 

Ccmme nts: 
1. Why did lake rank where it did? (Water quality 

poorest, effective restoration.) 
2. Who will do the feasibility study? (Consultants and/or 

University types.) 
3. What is the time frame? (No dcllars until October 1. 

Application can he started now.) 
4. What's difference between feasibility study done a few 

years ago and this one? 
5. Couid information fxom 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 reqa.ired to be under 

cont.rel? 
9. Does the first lake to apFlY 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? 
1q. Can county conservation beard funds he 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. Cxedit given to Miller for getting Black Hawk Lake 

prioritized 12. 
Summary: 

Lots of enthusiasm at meeting. Primary concerns were 
not local match money, but one of speeding the 
application process up. Letter received from w. H. 
Bohnenkamf, 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 feople who attended the meeting. No adverse 
comments were received. 

Lake: Manawa 
County: Pottawattamie 
Priority Ranking: 3 
PUBLIC MEETING 
Location: Fish and Game Clubhouse, Lake Manawa 
Date: May27, 1980 
Time: 7:00 p.m. 
Number of Meeting Attendees: 0 
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY 
Amount: . $0 
Comments: None 
Summary: Local citizens are content with work presently 

planned for Lake Manawa and approved through Clean 
Lakes funding procedures. 

Lake: Lower Pine lake 
County: Bardin 
iriority Ranking: 4 
PUBLIC MEETING 
Location: Eldora 
Date: May 22, 1980 
'Iime: 7:15 p.m. 
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 "new lake" projects and replacing 
them with lake restoration projects? 

2. Needed explanation of water quality 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 control by grass carp. 
7. Concerns expressed over develo~ment. The big draw to 
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area is the pretty scenery. 
Summary: No adverse comments were received. 

Lake: Swan Lake 
County: carroil 
Priority Ranking: 5 
PCBLIC MEETING 
Location: County Courthouse, car~oll 
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 
Comments: 

1. Fishing in lake is poor. 
2. The lake needs deepening. 
3. Most of the watershed is in good soil conservation 

p.ractices. 
4. No negative comments were made concerning suggested lake 

and watershed alternatives. 
S. Concern was expressed in decreasing the size of the lake. 
6. Wells should be considered as a possible source of water. 

Summary: Local citizens support the program very much but feel 
the ~rogram is moving too slowly. 

Lake: Rock Creek 
County: Jasper 
Priority Ranking: 6 
PUBLIC MEETING 
Location: Izaak Walton League Clubhouse, Newton 
Date: May 20, 1980 
Time 7:00 p.m. 
Number of Meeting Attendees: 16 
LOCAL MONEY AVAILABLE TO FEASIBILI7Y STUDY 
Amount $0 
Comments 

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 conservation 

will increase if the government will pay 85 per cent of 
the construction costs. 

4. Construct demonstration project on state land. 
S. How long wili it take lake to silt in? 
6. size ot lake should be doubled. 
7. No negative ccmments were made concerning suggested 

lake improvement altexnatives. 
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: Little Wall Lake 
county: Hamilton 
Priority Ranking: 1 
PUBLIC MEETING 
Location: Jewell 
Date: May 23, 1980 
Time: 7: 15 p.m. 
Number of Meeting Attendees: 13 
LOCAL KONEY AVAILABLE TO FEASIBILITY STUDY: No money availahle 

now. Comments that past lobbying efforts have been 
frustrating. 

Ccmments: 
1. ihat is the time frame? 
2. Big motors are detrimental to lake. Should ban them. 
3. Big motor usage reduced since Saylorville. No 

problem. 
4. Real problem with shoreline erosion, especially north 

shore. 
5. Lake needs a tetter outlet to get rid of high water 

so banks don't erode. 
6. Needs jetties for fishing and to break wave action. 
7. What is operational cost of aeration? 
8. Water supply to lake felt adequate with ~ew system. 

summary: _ No adverse comments were received. Enthusiasm for 
local money share of feasibility study lacking. 

Lake: Arbor 
County: Poweshiek 
Priority Banking: 8 
PUBLIC MEETING 
Location: Grinnell Memorial Building, Grinnell 
Date: May 22, 1980 
Time: 7:00 p.m. 
Number of Meeting Attendees: 2 
LOCAL MONEY AVAILABLE TO FEASIBILITY STUDY 
Amount: $0 
Comments: 

1. The City of Grinnell is working with the Department 
of Invironmental Quality to separate sanitaxy sewer 
and storm sewer--a possible problem at Arbor Lake. 

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

3. It is estimated it will cost apprcximately $675,000 
to exclude storm sewer from sanitary sever system. 

4. The City of Grinnell spent $41,040 to remove silt from 
Aibor Lake. Silt removal vas completed in 1977. 

5. The Poweshiek Canty Conservation Eoard signed a 20-year 
lease agreement with the City of Grinnell in June, 1974, 
vheieby 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 develo~ment (mainly picnic 
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tables, sbeltex 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 Lake is great as reflected in 
recent expenditures to improve the lake and associated 
areas. 

Lake: Storm Lake 
County: Buena Vista 
Priority Ranking: 9 
PUBLIC MEETING 
Location: !ply Auditorium, Buena Vista College, Storm Lake 
Date: May 21, 1980 
Time: 7:00 p.m. 
Number of Meeting Attendees: 21 
LOCAL MONIY AVAILABLE ro FEASIBILITY STUDY 
Amount $0 
Comments: 

1. Siltation was suggested as a problem. 
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 Storm 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 conce~ning suggested lake 

and watershed improvment alternatives. 
Summary: City officials indicated a concerted effo~t was 

being made to eliminate dumping of sanitary sewage into 
Storm Lake. 

Lake: HendLicks 
County: Howard 
Priority Ranking: 10 
PUBLIC ME E.T.IN G 
Location: Riceville 
Date: May 21, 1980 
Time: 7:10 p.m. 
Number of Meeting Atte.ndees: 7,including State Representative 

Jim Johnson 
LOCAL MONEY AVAILABLE TO FEASIBILiiY STUD!: No money available 

.DOV 

Comments: 
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 vinterkill. 

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

3. Thought maybe spending !2,000 to i~,000 on aeration 
in interim might be advisable. 
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4. 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. 

5. 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 le£t as it is. 

Summary: No adverse comments were received at the meeting. It 
appears that the Hovard County Conservation Board 
could possitly raise some local money for non-federal 
share of feasibility study. 
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APPENDIX D 

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

Susfended solids 
mg/l 

Lake 

59.9 
56.6 
q4. 2 
39.2 
38.7 
33.5 
27.6 
27.4 
27.4 
26.8 
26.5 
26.0 
25.9 
25.4 
25.4 
25.2 
24.4 
23.6 
23.2 
23.0 
22.0 
21.9 
21.4 
20.8 
20.6 
20.3 
20.3 
20.0 
20.0 
19. 6 
19.S 
19.3 
18.8 
18.3 
18.3 
18.2 
18.0 
17.9 
17.7 
17.4 
17.4 
16.7 
15.9 
15.9 
15.9 
15.8 
15.S 
15.2 
14.6 

LOWER GAR LAKE 
TBUMBULL lAKE 
BOB WHITE LAKE 
BLACK HAWK LAKE 
LAKE MANAWA 
CENTEB LAKE 
STORM LAKE 
NELSCN LAKE 
NORTH TWIN LAKE 
HANNEN LAKE 
DESOTO BEND LAKE 
SilVEl\ LAKE 
TUT'ILE LAKE 
CLEAR LAKE 
PIEBCE CREEK PCND 
PRAIBIE BOSE LAKE 
SILVE.B LAKE 
U.PPEB GAR· lAKE 
ARBOWHEAD LAKE 
LAKE DAHLING 
WINDMILL LAKE 
HICKORY HilLS LAKE 
AR.SOR LAKE 
MEADOli LAKE 
SILVER LAKE 
LAKE CO.RNELIA 
UNION GROVE LAKE 
LAKE MEYEBS 
SMITH LAKE 
SWAN LAKE 
SPRINGBROOK LAKE 
BOCK CliEEK LAKE 
LOST ISLAND LAKE 
LAKE KEOMAH 
RODGE.BS PABK LAKE 
ELDBED SHERWOOD LAKE 
OTTU~UiA LAGOON 
WILSCN LAKE 
C.ENTRA L LA KE 
EAST LAKE (OSCEOLA) 
LAKE HENDRICKS 
KE~T PARK LA.KE 
LAKE OF THBEE FIRES 
LITTLE SPIBIT LAKE 
LAKE MINNEWASH'IA 
l'UBIPOSA LAKE 
INI:IAN LAKE 
LAKE ICWA 
LAKE OF THE HILLS 
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Dickinson 
Clay 
Wayne 
Sac 
Pottawattamie 
Dickinson 
Buena Vista 
Crawford 
Calhoun 
Benton 
Harrison 
Palo Al to 
Emmet 
Cerro Gordo 
Page 
Shelby 
Worth 
Dickinson 
Pot ta vat tamie 
Washington 
Taylor 
Tama 
Poweshiek 
Adair 
Dickinson 
Wright 
Tama 
iinneshiek 
Kossuth 
Carroll 
Guthrie 
Jasper 
Palo Al to 
Mahaska 
Benton 
Hancock 
Wapello 
Taylor 
Jones 
Clar.lee 
Boward 
Johnson 
Taylor 
Dickinson 
Dickinson 
Jasper 
Van Buren 
Iowa 
Scott 



14.4 Bi.EDS lAKE Franklin 
14.3 BIG SPIRIT LAKE Dickinson 
14.2 EADGEB LAKE Webster 
14.2 LITtLE WALL LAKE Hamilton 
14.1 LOiEB .EINE LAKE Ha.rdin 
13.8 CHATPI!LD LAKE Lee 
13.8 LAKE MACBRIDE Johnson 
13.6 EAST OKOBOJI Dickinson 
13.5 DOG CREEK LAKE O'Brien 
13.5 HICKORY GROVE Story 
13. 1 LAKE ANITA Cass 
12.9 MANTENO LAKE Shelby 
12.8 CBAWFORD CREEK LAKE Ida 
12.4 GREEN VALLEY LAKE Onion 
12.4 LAKE CBIENT Adair 
12.3 VIKING LAKE Montgomery 
11.9 CARTER LAKE Pottawattamie 
11.8 DPP:ER PINE LAKE Hardin 
11.6 COLD SPBINGS Cass 
11.4 RED HAW LAKE Lucas 
11. 2 BROWNS LAKE Woodbury 
11.2 LAKE .ICARIA Adams 
11. 1 INGHAM LAKE Emmet 
11. 1 LAKE WAPELLO Davis 
10.3 LAKE MIAMI Monroe 

9.4 EASiEB LAKE Pclk 
9.2 WilLIAMSON POND Lucas 
a.a POLLL'JILLER LAKE Lee 
a.q LAKE GEODE Henry 
8.3 OTTER CREEK LAKE Tama 
a.o LAKE AHQUABI warren 
6.7 THAYER LAKE Onion 
6.4 MOOREHEAD LAKE Ida 
6.2 NINE EAGLES Decatur 
6.0 LAKE PAHOJA Lyon 
5.9 DON HILLIAMS LAKE Boone 
5.9 GEORGE WYTH LAKE Black Hawk 
5.4 CRYSTAL LAKE Hancock 
5.4 GHEEN CASTLE LAKE Marshal.l. 
5.2 DIAMOND LAKE Poweshiek 
4 • ij ARBCiiH:E.AD LAKE Sac 
4.4 OL[HAM LAKE Monona 
3.9 BIG CREEK LAK.E Polk 
3.9 PLEASANT CREEK LAKE Linn 
3.6 SILVER lAKE Delaware 
3.6 YEN•RUO·GIS LAKE Keokuk 
3.5 BRIGGS WOODS LAKE Hamilton 
3.5 HOB.MAN TRAIL Adair 
3.4 LAC:EY-KEOSAOQOA LAKE Va.n Buren 
3. 3 WILSCN LAKE Lee 
2.9 BLDE LAKE Konon a 
2.9 SLIP BLUFF LAKE Dec at u.r 
2.7 FIVE ISLAND LAKE Palo Alto 
2.7 WII.LOW LAKE Harrison 
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2.4 
2.3 
1.2 

iEST CKOBOJI 
SPRING LAKE 
LITTLE SIOUX PAHK 

Dickinson 
Greene 
Woodbury 

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

Chlorophyll a 
mg/cubic meter 

148.6 
143.4 
135.0 
131. 3 
128.0 
120.7 
119. 1 
110.3 
108.6 
10 3. 4 
100.3 
91. 5 
90.3 
90.0 
89.7 
89.5 
88.6 
86.7 
84.3 
8". 2 
79.1 
77.3 
7 7. 1 
75.9 
75.7 
7 s. 3 
72.6 
70.0 
67.7 
66.7 
65.6 
64.5 
62.8 
62.8 
6 2. 1 
61. 8 
61.8 
61. 8 
58.2 
55.9 
55.6 
5 5. 1 
52.8 
52.4 

Lake 

BLACK HAWK LAKE 
CLEAR LAKE 
BODGEBS PARK LAKE 
TBOMBDLL LAKE 
f1EACOW LAKE 
HICKORY HILLS lAKE 
DESOTO BEND LAKE 
iINDMILL LAKE 
UNICN GBOVE LAKE 
CENTBAL LA KE 
SILVER LAKE 
SMITH LAKE 
CENTEB LAKE 
LAKE IOWA 
LAKE DABLLNG 
DPl?ER GAR LAKE 
LOWER PINE LAKE 
HANNEN LAKE 
UP.PER PINE LAKE 
MANTENO LAKE 
BEEDS LAKE 
OTTOL15iA LAGOON 
SILVEB LAKE 
ROCK CBEEK LAKE 
EAST LAKE (OSCEOLA) 
LAKE HENDRICKS 
LOWER GAR LAKE 
ELDRED SHEBWOOD LAKE 
GBEEN VALLEY LAKE 
COLD SPRINGS 
LAKE KECMAH 
MARIPOSA lAKE 
AliFOiHEAD LAKE 
TUT1:LE LAKE 
INGHAM LAKE 
ARBOR L.AKE 
CRAWFOBD CREEK LAKE 
LAKE MEYEBS 
LOST ISLAND LAKE 
HICKORY GBOVE 
VIKING LAKE 
RED BA if LA KE 
SPEINGEBOCK LAKE 
WILSON LAKE 
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Sac 
Ceri:o Gordo 
Benton 
Clay 
Adair 
Tama 
Harrison 
Taylor 
Tama 
Jones 
Worth 
Kossuth 
Dickinson 
Iowa 
Washington 
Dickinson 
Hardin 
Benton 
Hardin 
Shelby 
Franklin 
Wapello 
Palo Alto 
Jasper 
Clarke 
Howard 
Dickinson 
Hancock 
Union 
Cass 
Mahaska 
Jasper 
Pottawattamie 
Emmet 
Emmet 
Poweshiek 
Ida 
Winneshiek 
Palo Alto 
Story 
l!lontgomery 
Lucas 
Guthrie 
Taylor 



51.8 
51. 7 
50.3 
49.5 
48.7 
in. 4 
47.2 
46.2 
45.5 
44.8 
44.2 
Ll2.8 
42.6 
42.2 
39.7 
39.4 
38.6 
38.3 
36.2 
34.2 
34.1 
32.5 
32.4 
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 

9.9 
9.3 
6.3 
5.6 
5.6 

LAKE lCABIA 
GBEEN CASTLE LAKE 
LITTLE WALL LAKE 
LAKE WAPELLO 
LAKE MANAWA 
LAKE ANITA 
S"AN LAKE 
BIG SPIRIT LAKE 
OTTEB CREEK LAKE 
LAKE ORIENT 
PIERCE CREEK PCND 
LITTLE SPIRIT LAKE 
LAKE MIAMI 
NORTH TWIN LAKE 
KENT PARK lAKE 
CARTEB LAKE 
PBAIRIE ROSE LAKE 
LAKE CF THE HILLS 
LAKE OF THBEE FIRES 
DOG CREEK LAKE 
SILVEB LAKE 
LAKE MACBRIDE 
LAKE CORNELIA 
BRIGGS WOODS LAKE 
EADGER LAKE 
LAKE MINNEWASH'IA 
STO.BM LAKE 
EAS?EB LAKE 
E.AST CKOBOJI 
INDIAN LAKE 
CHATFIELD LAKE 
'IHAYER LAKE 
LAKE GEODE 
WILLIAMSO~ POND 
.EOl. lHI LLEB LAKE 
GEO.BGE WYTH LAKE 
LAKE AHQtJABI 
PLEASANT CREEK LAKE 
LAKE FAHCJA 
DON WILLIAMS LAKE 
NINE !AGLES 
NELSC N LAKE 
ARROWHEAD LAKE 
MOOBEHIAD LAKE 
BIG CBEEK LAKE 
SILVEB LAKE 
BOB WHITE LAKE 
LACEY-KZOSAOQUA LAKE 
DIAMOND LAKE 
MOIHJAN TRAIL 
WILLOW LAKE 
WEST CKOBOJI 
CRlSTAL LAKE 
SPBING LAKE 
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Adams 
l'la.rshall 
Hamilton 
Davis 
Pottawattamie 
Cass 
Carroll 
Dickinson 
Tama 
Adair 
Page 
Dickinson 
Konroe 
Calhoun 
Johnson 
Pot ta wa t tamie 
Shelby 
Scott 
Taylor 
O'Brien 
Dickinson 
Johnson 
W.right 
Hamil ton 
Webster 
Dickinson 
Buena Vista 
Polk 
Dickinson 
Van Buren 
Lee 
Union 
Henry 
Lucas 
Lee 
Black Hawk 
warren 
Linn 
Lyon 
Boone 
Decatur 
Crawford 
Sac 
Ida 
Polk 
Delaware 
Wayne 
Van Buren 
Poweshiek 
Adair 
Ha.rrison 
Dickinson 
Hancock 
Greene 



4.7 
4. 7 
4.6 
4.3 
3.9 
3. 1 
2.7 
.2. 4 

BLOE lAKE 
OLDHAM LAKE 
SLIP BlUPl LAKE 
WILSON LAKE 
YEH-&UO-GIS LAKE 
LITTLE SIOUX PARK 
FIVE ISLAND LAKE 
BBOWNS LAKE 

Monona 
Monona 
Decatur 
Lee 
Keokuk 
Woodbury 
Palo Alto 
Woodbury 

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

Total phosphorus 
mg/cubic meter 

lake 

743.7 
440.9 
259, 5 
236.3 
222. 0 
204.6 
200. 5 
196.0 
193. 0 
17 3. 1 
171. 9 
171.9 
16 9 I 1 
168. 5 
166.7 
160. 4 
151.0 
147.3 
145.5 
140.4 
13 9. 1 
138.6 
138,6 
136.6 
132.5 
130. 1 
127.7 
127.7 
126. 0 
125.9 
124. 2 
119.8 
119 I 2 
118. 6 
117. 6 
115.2 
111. 6 
110.5 
110.2 

LAKE PAHOJA 
OTTUMWA LAGOON 
ABBOR LAKE 
BLACK HAWK LAKE 
SILVE.li LAKE 
SWAN LAKE 
SILVER LAKE 
TUTTLE LAKE 
GBEEN VdLLEY LAKE 
EAST LAKE (OSCEOLA) 
CB'YSTAL LAKE 
LI~TLE WALL LAKE 
MARIPOSA LAKE 
LOWER GAR lAKE 
BOB WHITE LAKE 
CENTBAl LAKE 
BODGERS PARK LAKE 
FIVE ISLAND LAKE 
HANNEN LAKE 
DESOTO BEND LAKE 
EAST OKOBOJI 
EADGEB LAKE 
SILVER LAKE 
UPPER GAR LAKE 
LAKE MINNEWASHTA 
TliUMEUlL LAKE 
MEADCw LAKE 
iINCMilL LAKE 
INGHAM LAKE 
A.RliOiHEAD LAKE 
PIEBCE CREEK FCND 
CENTER LAKE. 
ROCK CBEEK LAKE 
UNICN GROVE LAKE 
LAKE MANAWA 
LITTLE SPiRIT LAKE 
MAN'IENO LAKE 
CLEAii LAKE 
SMI'IB lAKE 
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Lyon 
Wapello 
Poweshiek 
Sac 
Palo Al to 
Carroll 
Delaware 
Emmet 
Union 
Clarke 
Hancock 
Hamilton 
Jasper 
Dickinson 
Wayne 
Jones 
Benton 
Palo Alto 
Benton 
Harrison 
Dickinson 
Webster 
Worth 
Dickinson 
Dickinson 
Clay 
Adair 
Taylor 
Emmet 
Pottawattamie 
Page 
Dickinson 
Jasper 
Tama 
Pot ta vat tamie 
Dickinson 
Shel.by 
Cerro Gordo 
Kossuth 



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.J 
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 
5 7. 1 
55.8 
55.5 
54.8 
5ij.5 
54.5 
52.2 
52.2 
so.a 
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 

HICKOBY HILLS LAKE 
ELDRED SHERWOOD LAKE 
SILVEB LAKE 
LAKE DAHLING 
PBAIBIE BOSE LAKE 
LAKE MEIERS 
LAKE OBIENT 
NELSCN LAKE 
CARTER LAKE 
LAKE KEOtiAH 
LOWEB EINE LAKE 
NORTH '.lWIN LAKE 
BEEDS lAKE 
DOG CREEK LAKE 
U.PPEB PINE LAKE 
CRAWFORD CREEK LAKE 
KENT PAB.K LAKE 
STORfll LAKE 
LAKE OP THBEE FIBES 
LAKE HENDRICKS 
BIG SPIRIT LAKE 
SPBINGEROOK LAKE 
LAKE ICWA 
COLD SPRINGS 
INDIAlll LAKE 
THAYER LAKE 
LOST ISLAND LAKE 
LAKE CORNELIA 
HICKCBY GROVE 
WILSON LAK.E 
LAKE MACBRIDE 
PLEASANT CREEK LAKE 
LAKE MIAMI 
LAKE ANITA 
WILLIAMSON POND 
LAKE ICARIA 
EASTEB LAKE 
VIK.ING LAKE 
LAKE AHCUABI 
LAKE OF THE HILLS 
CHATFIELD LAKE 
LAKE WAPELLO 
OTTEli CBEEK LAKE 
BROWNS LAKE 
DIAMCND LAKE 
BRlGGS WOODS LAKE 
BLDE LAKE 
RED HAW LAKE 
LAKE GEODE 
GREEN CASTLE LAKE 
EC LUUllEB LAKE 
OLLHAM LAKE 
GEOBGE WY!H LAKE 
DON WlLLIAMS LAKE 
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Tama 
Hancock 
Dickinson 
Washington 
Shel.by 
Winneshiek 
Adair 
Crawford 
Pottawattamie 
Mahaska 
Hardin 
Calhoun 
Franklin 
O'Brien 
Hardin 
Ida 
Johnson 
Buena Vista 
Taylor 
Hovard 
Dickinson 
Guthrie 
Iowa 
Cass 
Van Buren 
Union 
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 Ha'llk 
Boone 



30.5 
29.6 
28.8 
28.5 
25.7 
25. 1 
22.a 
22.3 
20.4 
1 s. 8 
15.0 
13.6 
12.2 

MOOBEH!AD LAKE 
LACEY-KEOSAUQUA LAKE 
BIG CBEEK LAKE 
WEST OKOBOJI 
NINE EAGLES 
MOSMAN TBAIL 
ABiOWH!AD LAKE 
WilLOW LAKE 
SPBING LAKE 
SLIP BLUFF LAKE 
LITTLE SIOUX PABK 
IEN-RUO-GIS LAKE 
ifI1SCN LAKE 

Ida 
Van Buren 
Polk 
Dickinson 
Decatur 
Adair 
Sac 
Harrison 
Greene 
Decatur 
Woodbury 
Keokuk 
Lee 

Table D-4. Ranking of lakes based on Secchi disc depth, 

Secchi depth Lake 
meters 

0.2 
0.2 
0.3 
0.3 
0.3 
0.3 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
o.s 
o. 5 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
o.s 
0.5 
0.6 
0.6 
0.6 
0.6 

BLACK BAiK LAKE 
BOB WHITE LAKE 
DESOTO BEND LAKE 
LOWER GAB LAKE 
LAKE MANAWA 
TRUMBULL LAKE 
CENTEE LAKE 
CEN'IRA l LA KE 
LAKE tABLI NG 
HANNEN LAKE 
HICKOBY HILLS LAKE 
PIERCE CREEK POND 
TUiTLE LAKE 
WINDMILL LAKE 
AREOR LAKE 
ABROWHEAD LAKE 
LAKE IOWA 
LAKE OF THREE FIRES 
LOST ISLAND LAKE 
NORTH TiHN LAKE 
OTTUMWA LAGOON 
ROCK CREEK LA KE 
RODGERS PARK LAKE 
SILVER LAKE 
SILVER LAKE 
SMITH LAKE 
STC.BM lAKE 
SWAN LAKE 
UNICN GBOVE LAKE 
UPPER GAR LAKE 
WILSCN LAKE 
BADGER LAKE 
CABTER LAKE 
LAKE CORNELIA 
EAST LAKE (OSCEOLA) 
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Sac 
Wayne 
Bar.rison 
Dickinson 
Pottawattamie 
Clay 
Dickinson 
Jones 
Washington 
Benton 
Tama 
Page 
Emmet 
Taylor 
Poweshiek 
Pottawattamie 
Iowa 
Taylor 
Palo Alto 
Calhoun 
Wapello 
Jasper 
Benton 
Palo Al to 
Worth 
Kossuth 
Buena Vista 
Carroll 
Tama 
Dickinson 
Taylor 
Webster 
Pottawattamie 
Wright 
Clarke 



0.6 LAKE HENDBICKS Hova.rd 
0.6 LAKE KIOMAH Mahaska 
o. 6 LOWER PINE LAKE Bardin 
0.6 PRAIBIE BOSE LAKE Shelby 
0.6 DP.PE.Ii PIN.E LAKE Bardin 
0.7 LAKE ANITA Cass 
0.7 CHAT.FIELD LAKE Lee 
0.7 CLEAR LAKE Cerro Gordo 
0.7 DOG C.BEEK LA KE o • B.rie11 
0.7 EAST OKOBOJI Dickinson 
0.7 ELDBED SRERWOOD LAKE Hancock 
0.7 HICKCRY GBOVE Story 
o. 7 INDIAN LAKE Van Buren 
0.7 KENT !>ARK LAKE Johnson 
0.7 LAKE OF THE HILLS Scott 
0.7 LITTlE SPIBIT lAKE Dickinson 
0.1 LAKE MACBRIDE Joh.nson 
0.7 MABIEOSA LAKE Jas~e.r 
0.7 LAKE MEYERS Winneshiek 
0.7 LAKE MINNEAASBTA Dickinson 
0.7 SPBINGBROOK LAKE Guthrie 
a.a CRAWFOED CREEK LAKE Ida 
a.a LAK.E .ICARIA Adams 
0.8 l'UADOW LAKE Adair 
a.a LAKE MIAMI I'lon.toe 
o.s LAKE ORIENT Adair 
o.s VIKING LAKE Montgomery 
a.a WILLIAMSON POND Lucas 
0.9 LAKE AHQUABI War.ten 
0.9 BROWNS LAKE ioodbury 
0.9 COLD SPRINGS Cass 
0.9 GREEN VALLEY LAKE Onion 
0.9 NELSCN LAKE Crawford 
0.9 ECLUIILLEB LAKE Lee 
0.9 RED BAW LAKE Lucas 
0.9 THAYEB LAKE Union 
1.0 Bl.EDS LAKE .Franklin 
1. 0 BIG SPIRIT LAKE Dickinson 
1. 0 lASTEB LAKE Polk 
1. 0 LAKE GEODE Henry 
1. 0 LITTLE WALL LAKE Hamilton 
1. 0 MANTENO LAKE Shelby 
1. 0 La\KE WAPELLO Davis 
1. , INGHA~ LAKE Emmet 
1 • 1 OTTER CREEK LAKE Tama 
1. 1 SILVE.B LAKE Dickinson 
1. 4 CRYS'.IAL LAKE Hancock 
, • 4 SPRING LAKE Greene 
1. 5 LAKE PAHOJA Lyon 
1.6 GBEEN CASXLE LAKE Marshall 
1. 7 GEORGE W~TH LAKE Black Hawk 
1.8 DON WILLIAMS LAKE Boone 
1. 8 MOOREHEAD LA KE Ida 
1.9 DIUlCND LAKE Poweshiek 
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1. 9 
2.0 
2. 0 
2.1 
2. 1 
2. 1 
2.2 
2.2 
2.q 
2.q 
2.q 
2.5 
2.5 
2.6 
2.8 
2.a 
2.9 

WILSON LAKE 
BlUE I.AKE 
OLDHAM LAKE 
BIG CREEK LAKE 
KORMAN TRAIL 
NINE :EAGLES 
LAC!Y-KEOSAUQUA LAKE 
SILVEli LAKE 
ABBOWHEAD LAKE 
FIVE ISLAND LAKE 
SLII? BIOFF LAKE 
PLEASANT CREEK LAKE 
YEN-RUO-GIS LAKE 
LITTLE SIOUX PARK 
BRIGGS WOODS LAKE 
WILLOW LAKE 
NEST OKOBOJI 

Lee 
Monona 
Monona 
Polk 
Adair 
Decatur 
Van Buren 
Delaware 
Sac 
Palo Alto 
Decatur 
Lin.n 
Keokuk 
Woodbury 
Hamilton 
Harrison 
Dickinson 

!able D-5. Banking of lakes based on freguency of winter 
fishkills. A fishkill is expected one year out of X years. 
If no winterkills havE been Iecorded, 'NEVER' is indicated. 

Frequency 
X years 

2 
2 
2 
3 
3 
3 
3 
3-5 
3-5 
q 
q 
3-5 
3-5 
5 
5 
5 
5 
5 
5 
5 
5-7 
5-7 
5-7 
5-7 
5-7 
5-7 
7 
7 
7 

Lake 

LAKE HENDRICKS 
SILVER LAKE 
SWAN LAKE 
BLACK HAWK LAKE 
BROWNS LAKE 
CRYSTAL LAKE 
SP6ING LAKE 
LAKE MINNEiASHTA 
OPPEB GAB LAKE 
ARBOR !AKE 
LITTLE WALL LAKE 
LOWEB GAR LAKE 
LAKE PAHOJA 
BLUE LAKE 
CABTER LAKE 
CHATflELD LAKE 
LOWER FINE LAKE 
NORTH 'IiHN LAKE 
OTTUMWA LAGOCN 
SILVER LAKE 
DOG C.SEEK LAKE 
FIVE ISLAND LAKE 
INGHAM LAKE 
LITTLE SPIBIT LAKE 
SILVER LAKE 
TUT'ILE LAKE 
DESOTC BEND LAKE 
INDIAN LAKE 
UNICN GBOVE LAKE 
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Hovard 
Worth 
Carroll 
Sac 
Woodbury 
Hancock 
Greene 
Dickinson 
Dickinson 
Poweshiek 
Hamilton 
Dickinson 
Lyon 
Monona 
Pot ta wat tamie 
Lee 
Bardin 
Calhoun 
Wapello 
Delaware 
O'Brien 
Palo Alto 
Emmet 
Dickinson 
Dickinson 
Emmet 
Harrison 
Van Buren 
Tama 



1 
1-10 
1-10 
1-10 
7-10 
10 
10 
10-12 
15 
15 
15 
15 
15-20 
100 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVEB 
NEVER 
NEVEB 
NEV EB 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEV EB 
NEVER 
NEVER 
NEVEB 
NEVER 
NEVEB 
N.EVEB 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEVER 
NEV EB 
NEVER 
NEYER 
NEVER 

OP.PER PINE LAKE 
CENTER LAKE 
IAS'I OKOBOJI 
SILVER LAKE 
TBU!BULl LAKE 
LITTLE SIOUX PARK 
STORM LAKE 
MilL CliEEK 
BADGER LAKE 
COLD Sl?BINGS 
f!ANTENO LAKE 
HARIEOSA lAKE 
LOST ISLAND LAKE 
CLEAR LAKE 
LAKE ANITA 
ABliOWHIAD LAKE 
ARBOWHEAD LAKE 
LAKE AHQUABI 
BE!DS lAKE 
BIG CHEEK LAKE 
BIG SPIRIT LAKE 
BOB WHITE LAKE 
BBIGGS WOODS LAKE 
CENTRAL LAKE 
LAKE CORNELIA 
CBAiPOBD CREEK LAKE 
LAKE DARLING 
DIAMOND 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 
HICKOBY GBOVE 
HICKORY HILLS lAKE 
LAKE !CARIA 
LAKE IOWA 
KENT PABK LAKE 
LAKE KEOHAH 
LACBY-KEOSAUQUA lAKE 
LAKI OF THE HillS 
LAKI OP THREE FIRES 
LAK! MACBR.ID.E 
LAKE MANAWA 
MEADOW LAKE 
LAKE ftE'iEBS 
LAKE MIAMI 
MOOREHEAD LAKE 
MORMAN ·rRAIL 
NELSCN LAKE 
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Bardin 
Dickinson 
Dickinson 
Palo Alto 
Clay 
Woodbury 
Buena Vista 
O'Brien 
Webster 
Cass 
Shelby 
Jasper 
Palo Al to 
Cerro Gordo 
Cass 
Pottawattamie 
sac 
warren 
Franklin 
Polk 
Dickinson 
Wayne 
Hamilton 
Jones 
Wright 
Ida 
Washington 
Poweshiek 
Be one 
Clarke 
Pol.k 
Hancock 
Henry 
Black Hawk 
Marshall 
Union 
Benton 
Story 
Tama 
Adams 
Iowa 
Johnson 
Mahaska 
Van Buren 
Scott 
Taylor 
Jchnson 
Pottawattamie 
Adair 
Winneshiek 
Moni:oe 
Ida 
Adair 
Crawford 



NEVER NINE EAGLES Decatur 
HEVEi CLDHA! LAKE Monona 
NEVER LAKE OBIENT Adair 
NEVER OTTEB CREEK LAKE Tama 
NEV EB PIERCE CREEK POND Page 
NEVER PLEASANT CREEK LAKE Li.nn 
NEVER POLLl!ULLEB LAKE Lee 
NEVER PRAIBIE ROSE LAKE Shelby 
NEVER BED HAW LAKE Lucas 
NEVER BOCK CREEK LAKE Jasper 
NEVER RODGERS PARK LAKE Benton 
NEVER SLIP BlUFF LAKE Decatur 
NEVER SMITH LAKE Kossuth 
NEVER SPBINGEBOOK LAKE Guthrie 
NEVER THAY.EB LAKE Union 
NEV EB VIKING LAKE Montgomery 
NEVER LAKE WAPELLO Davis 
NEVER WEST 0 KOBOJI Dickinson 
NEVE.B WILLIAMSON POND Lucas 
NEVER iillOW LAKE Harrison 
NEVER WILSON LAKE Lee 
NEVER WILSCN LAKE Taylor 
NEVER WINDMILL LAKE Taylor 
NE VER YEN-BUO-GIS LAKE Keokuk 
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AErENDIX E 

Data for individual lakes including survey and physical 
description, map, pollution conditions, assesement of lake uses, 
and restoration measures. 
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lAKE AHCUABI 
LAKE ANITA 
ABBOB LAKE 
ABROWl:iEAD LAKE 
ARROWHEAD LAKE 
EADGER LAKE 
BEEDS LAKE 
BIG CREEK LAKE 
BIG SPIRIT LAKE 
BLACK EiAWK LAKE 
BlUE lAKE 
EOB WHil'E LAKE 
ERIGGS WOODS LAKE 
BFCWNS 1.1\KE 
CAR'i'ER LAKE 
CENTER LAKE 
CEH'IiiAL LAKE 
CHATElELD LAKE 
CLEAR LAKE 
CCLD SPRINGS 
LAKE COliNELIA 
C6AWFORt CREEK ldKE 
CRYS1AL LAKE 
LAKE CARLING 
DESOTO EEND LAKE 
CIAi'lCND LAKE 
DCG CF.EEi< LAKE 
DCN WILLIAMS LAKE 
EAS'I LAKE (OSCECLA) 
EAS'I CKOBOJI 
EASTES LAKE 
ELDREt SHERWOOD LAKE 
FIVE ISLAND LAKE 
LAKE. GEODE 
fEOBGE wYTH LAKE 
GREEN CAS1LE LAKE 
GREEN VdlLEY LAKE 
HANNEN LI.KE 
LAKE l:ENDiiICKS 
HICKOliY GROVE 
HICKORY BilLS L1KE 
LAKE. !CARIA 
INr.IAN LAKE 
INGHAM LAKE 
LAKE IOWA 
KENT PARK LAKE 
LAKE KEC~!AH 

LAC~Y-K~OS~UQUA LA~~ 
LAKE OF ThE HILLS 
LAKE OP ~hREL FIRES 
LITTLE SIOUX PA~K 

LI~~lE Sf !RI! 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 
Caunty 
County 
C.>unty 
County 
county 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
County 
county 
County 
County 

Warren 
Cass 
Poweshiek 

Page 
• e e e • e e • e e e e e e e I 8 3 
• • • • • . • • . • • • • • • • 89 
I e I I I I I I I I I I I I I I 95 

Pottawattamie •••••••••••••••• 101 
Sac •••••••••••••••• 107 
Webster •••••••••••••••• 11 2 
Franklin •••••••••••••••• 118 
Polk •••••••••••••••• 124 
Dickinson 
Sac 

•••••••••••••••• , 3 0 
•••••••••••••••• 13 0 

Monona •••••••••••••••• 142 
Wayne •••••••••••••••• 147 
Ham~lton •••••••••••••••• 153 
Woodbury •••••••••••••••• 158 
Potta,.attamie •••••••••••••••• 163 
I:icki nson •••••••••••••••• 169 
Jones 
Lee 

•••••••••••••••• 17 5 
•••••••••••••••• 18 , 

Cerra Gordo ••••••••..•••••• 187 
Cass ••••••••.••••••• 193 
Wright •••••••••••••••• 198 
Ida ................ • 204 
Hance ck 
Washington 
Harrison 
Poweshiek 
O'Brien 
3cone 
Clarke 
Dickinson 
Polk 
Hancock 
Palo Alto 
Henry 
Black Hawk 
Marshall 
Union 
Benton 
Howard 
Story 
Tama 
Adams 
Van Buren 
Emmet 
Iowa 
Johnsen 
Mahaska 
Van Buren 
Sc.Jtt 
l'aylcr 
woodbury 
Diclu. nson 
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•••.••••.••••••• 210 
•••••••••••••••• 21 6 
•.•.••.•.•.••.•• 22 2 
e e e e e e • e e e e e e e e I 22 7 
.••.•••••.•••••. 23 3 
•••••••••••••••• 23 9 
•••••••••••••••• 24 5 
e e e e e • I • t I e e e e e I 2: 51 
•••••••••••••••• 2 5 7 
•••••••••••••••• 2b 3 
••••••••.••••••• 26 9 
••••••••.••••.•. 27 5 
•••••••••••••••• 281 
•••••••••••••••• 28 7 
•••••.•••••••.•• 293 
•••.•••••..••••• 29 9 
••••••••.••••••• 30 5 
•••••••••••••••• 311 
e e e I e e I• e e e e e • e I 317 
•••••••••••••••• 323 
•••••••••••••••• 3 2 9 
•••••••••••••.•• 33 5 
•••••••••••••••• 3 41 
••••••.•.••••••• 3 4 7 
••••••.•.••••.•• 35 3 
•••.•••••••••••• 3 59 
•••••••••••••••• 3 6 5 
••••••••.••••••• 3 71 
•••••••••••••••• 37 7 
••••••••.••••••• 36 2 



LITTLE WALL LAKE County Hamil ten .•••...••....•.• 388 
LOST ISLAND LAKE County Palo Alto I e I e I I I I I I I I I I I e 39 4 
LC WEB GAR LAKE County D1ck.i nson •••••••••••••••• 400 
LOW E.R .PINE LAKE County Hardin •••••••••••••..• 40 6 
LAKE MACBBIDE County Johnson • • • • • • • • • • • • • • • • ij 1 2 
LAKE MANAWA County Potta~attamie •••••••••••••••• 418 
MANTENO LAKE County Shelby •••••••••••••••• 424 
MABIE CSA LAKE C::>anty Jasper •••••••••••••••• 4 30 
MEADOR LAKE County Adair •••••••••..••••• 43 6 
LAKE ME YEBS County Winneshiek •••••••••••••••• 4 42 
LAKE MI A~l I County Monrce , , , • , , • , , , ••••• , LI 4 8 
MILL Cl\EE K County O'Brien •••••••••••••••• 45 4 
LAKE MINNEWASHTA Cvunty Dicic i nson •••••••••••••••• 458 
MCOBEhEAD LAKE county Ida •••••••••••••••• 46 4 
MCE.MAN :rR AIL County Adair •••••••••••••••• 4 7 0 
NELSC N LAKE County Crawford I I I I I I I I I I I I I I I I 4 7 6 
NINE' E.!GL.ES County Decatur I I I I I I.I I I I I I I I I I 48 2 
NOB TH TM.IN LAKE County Calhoun •.••••••••••••.. 48 8 
OLDHnM LAKE County Monona •••••••••••••••• 49 4 
LAKE CRIE: NT County Adair •••••••••••••••• 50 0 
C'ITEli CREEK LAKE County ·:ram a •••••••••.•••••• 50 6 
C'ITUMWA LAGOCN County ~apellc •••••••••••••••• 512 
LAKE FAHOJA County Lyon •••••..•..•••... 518 
PIERCE CR.EEK fOND County Ealje •••••••••••••••• 52 4 
PLEASANT C.«EEK LAKE county Linn •••••••••••••••• 530 
.fCLLlHLLEE LA KE County Lee ••••.•••••••.••• 53 6 
!?RAI.liIE ROSE LAKE County Shelby a e a a e e e e e e e a e I e a 54 2 
RED HAW LAKE county Lucas ••••••••••.••••• 54 8 
ROCK CREEK LAI<E County Jasper .••••••••..••••• 55 4 
BCDGE&S PARK LAKE Cour.ty Ben ten •••••••••••••••• 56 0 
SILVER LAKE County Delaware •••••••••••••••• 56 6 
SILVER LAKE Coan ty Dickinson ••••••.••••••••• 57 2 
SILVER LAKE Cvunty Palo Alto a a • a I I e e e e e a e e a I 57 8 
SILV.EB LAKE County worth .••••••••.•••••• 584 
SLIP BL [Ji' F LAKE County Decatur ••••.••.•..••••. 59 0 
SM!'!H LAKE Count:y Kossuth ••••••••••..•••• 59 6 
SPRING LAKE County G.reene •••••••••••••••• 60 2 
SFiU NGBROOK LAKE County Guthrie •.••••••••.••.•• 60 8 
S'IOE.N LAKE County Buena Vista •••••••••••••••• 61 4 
SW aN LAKE county Carrell •••.•••••.••••.• 620 
'IHA YEE LAKE County Union •••••••••••••••• 6 2 6 
'IlHJ:1cOLL LAK.C: County Clay .•••.•••...•••.• 63 2 
TUTTLE LAKE County Emmet •••••••••••••••• 63 d 
UNICN GROVE LAKE County Tama •••••••••••••••• 6Q 4 
UPPER GAR LAKE Cou r~ ty Dickinson ••••••••••.••••. 6 50 
DFPEE FINE LAKE County Hardin e • e e 9 e 8 e ea e I e I e I 656 
VIKING LAKE County Mcntgcmery •••••••••••••••• 6 6 2 
LAKE WAPELLO C .JUll ty Davis .••••.•....•.... 668 
WES'! CKOEOJI County Dickinson •••••••••••••••• 6 7"" 
WILLIAMSON POND County Lucas ••••••••••.••..• 660 
WI LLC W LAKE County Hacrison .••..••••••••.•• 68 6 
WILSCN LAKE County Lee •••••••••••••••• 69 2 
WILSC.N LAKE county 'Iaylor t I a I I I I e e e a ea e I e 6~ d 
WINDLHLL LAKE C\lunty :raylor •••••.•••••••.•. 70 4 
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YE~-&UO-GIS LAKE County Keokuk •••••••••••••••• 710 
Summary table of l3ke uses for all lakes •••••••••••••••• 715 
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LAKE AHQUASI 

LCCA'IICN 
County: 'ii arr en 

Township 75 N 

Latitude 
longitude 

Range; 24 ii 

41 Deg 17 Min N 
93 Deg 35 Min w 

Secticr. 23 

WAIEBSHED CHARACTERlS~ICS 
Watershed area(excludin~ lake surface) 

1344. hectares ( 3321. acres) 

Soil Associations within wateLshed 
Assoc ~ area ha 

34 25. 
36 402. 
37 917. 

Estimated land uses (~) 

'.I ot total 
1. 8 

29.9 
68.2 

Cropland Pasture Forestry Towns Cther 
sq.a 33.a 1.1 o.o 3.7 

Description of tofcg~aphj and ~oil3 in soil associations 
represented in the watershed 

34 Gently sloping to moderately stee~ (2-18%) prairie­
derived soils deveioped frcm pre-Wisccnsin till, 
pre-Wisconsin till-derived ~aleosols, or loess. 
Shelby, Adair, and Sharpsburg soils. 

36 Nearly level to strongly sloping (0-14~) prairie­
derived soils develop~d from loess, pre-Wisconsin 
till, er pre-Wisccnsin till-derived paleosols. 
Grundy, Haig, Shelby, and Adair soils. 

37 Gently sloping to moderately steep (2-18%) prairie and 
forest-derived soils develofed frcm pLe-Wisconsin 
till-derived paleosols, pre-~isconsin till, or loess. 
Adair, Shelby, lindley, and Grundy soils. 

Per cent of shoreline in public cwnership 100 % 

PHYSICAL CHAEACTEnIS!lCS OF LAKE 
Measurements frcm 1573 map 
Area ~6. ha ( 114. A) 
length of shoreline 7853. m 25765. ft) 
Maxi;:num depth 6. 7 m ( 22.0 ft) 
Mean depth 3.0 :n ( 10. ft) 
Vclume 1366144. culac meters ( 1107. acrs-feet) 
Shoreline develcFment 3.27 Vclume development 1.33 
Watershed/lake area £atio 2S.2 
Cr1gin of tasin: Impoundment 
Estimated annudl ~rec1p1tat1on 84. cm 
Estimatad annual runofi 15. cm 
Estimated ~ake eVdfOration 94. cm 
Thermal stratirication? Yes 
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DEPTHS IN FEET 

1------- 2362 MUT --------- a~ EBS ----- -----------------1 LAKE AHQUABI 
Warren County 



Major inflows (named and/or permanent streams) 
Unnamed 

Outlet: Or.named 
2CB 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 up~er mixed zone of the lake. 

PARAHE'IEB SAMPLE i1EAN STANDABD 
SIZE ERROR 

Secchi disc depth 6 0.9 0.07 
meters 

Chlorophyll a 9 19.5 1. 74 
:ng/cul::ic meter 

!ctal phosphoLUS 8 52.2 4.51 
mg/cubic meter 

Kjeldahl nitrogen 2 0.6 0.07 
mg/l 

Ammonia nitrogen ~ 0. 1 0.01 " m~/l 
Nitrate + nitrite nitro~en ..., 0. 1 0.01 IL 

mg/l 
Seston dry weight 8 a.o 0.51 

mg/l 
'Iurbidity 8 5.7 0.48 

JTU 
'!ctal hard.ness 9 123.8 1. 58 

mg/l as CaC03 
Calci u:n hardness 8 90.5 2.23 

mg/l as CaCOJ 
Tctal alkalinity a 114.2 1. 84 J 

m·g/l as CaC03 
.Cissolved oxy5en 8 7.3 0.44 

mg/l 
S_peci !ic conductance 9 237.8 6.07 

micromhostcm at. 25 c 
Sulfat.e 3 15.7 1. 0, 

mg/l 
c h.lor ide 3 6.0 0.01 

m·~/l 
Sojiu.n 2 s.o o.oo 

mg/l 
Pctassium .., 4.0 0. \) 0 " mg/l 

ES 



Vertical profile for selected illea~urements on the sampling date 
( 8/21/79) with the most pronounced stratification (if any}. 

DEPTH TEMP OXYGEN TOTAL p pH CHL a 
m c mg/l ill9/CU m mg/CU Ill 

0 2 6. 1 8.4 52.5 8.5 29.2 
1 2 E. 1 
2 2 6. 1 7.3 56.6 8.6 26.6 
3 2 it. 3 

" 23.1 2.5 o.5.2 7.7 16.3 
5 22.9 

~his lake was included in the National Eutrophication Survey 
and was classified as eutrofhic. The limiting nutrient was 
determined to be f hvsfhorus. 

NON-POINT POLlUTICN SOURCES 

Shoreline erosion: 
A few sections of shoreline wiLh severe erosion 

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

(wat~rshed area;lake area) x soil loss rate = 368. 
?otential nutrient input index = 

area watershed in rcw crcps/lake area = 16.0 
70.3 of watershed is in approved soil conservation fractices. 

Best management f rdctices recommended by local SCS ~f fice: 
terraces, conservation tillage. 

PCIN~ SOURCE iClLUtICN 

No point sources identified 

LAKE ~SE ASSESSM~NT 

Surface water cl3ssiiication(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary bod1 

contact. 
Class c-raw water source for a fOtatl€ water supply. 

This lake is used as a raw water source fer 
about 2700 persons at lake A~yuaci State ~ark. 

Public farks: 
Ahguahi State ra£k 
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Estimates of total annual lake use madG by Iowa Co~~ervation 
Ccmmission district fisheries biologists based on a combination 
of existing Iecords and professional judgement. 

ACTIVITY 
F1shing 

Frcm boats 
Shore or ice fishing 

Swimmin9 
Pleasure boati11g 
Hunting 
Picnicking,camping,cther 
activities ~romfted 
by the lake's pres~nce 
Sncwmcbiling 
Ice skating and cross­
ccunt.c:y sla.ing 
TCTAL 

TCTAL 

6770. 
14195. 
24 4 E 5. 
6644. 

o. 

12250. 
7375. 

10q1 • 
1327EO. 

CJSE!tACRE 

59.4 
124.5 
214.8 

58.3 
o.o 

633.8 
64.7 

9. 1 
11011.6 

USE/HEC'IARE 

14 7. 2 
30 8. 6 
532. 3 
144. 4 

o.o 

1570. 7 
16 0. 3 

22.6 
288 b. 1 

Special events at Lake Ahguati contributing to more than 
noxmal use include a fishing derby (50 fecple). 

IM PAI HI EN'IS 

Aquatic vascular plant giowth in Lake Ahguabi may impair 
beating and shoreline fishing. Icwa Conservation Co~mission 
ferscnnel consider lake usage to te below its potential oe­
cause of poor fishing; FOssibly due to an overabundance of 
gizzard shad. 

Estimated asuatic ~lant coverage 28 3 
Estimated winterkill fre~uencies: rare if ever 
Estimated summerkill freguencies: rare if ever 

LAKE BESTORA!ION RECCMMENDATICNS 

Eecause large quantities of rooted a~uatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation control is reccmcended. While this might be 
accomFlished through mectanical harvest or tne use of 
chemicals, studies in other Icwa lakes have shown ~hat 
ccntrclled stccking of the imported White Amur at the ~refer 
densities can provide biological control. The 
cost-effectiveness and suitacility of White Amur stockiny 
should :e investigated for this lake. 

~he water gudlity cf this lake, like all laka~, is 
strongly influenced by the matexials that a.re wa~had into ~c 
through its tributary streams. Silt frcm soil erasion in tha 
watershed i5 detri~ental tc the lake in several ways. It 
ccntributes to t~e filling of the tasin ma~ing the la~e more 
shall.:>w in the nea.r term alld has~.::uing tl.c !la...=i.l 1 .:> 10:1; t:rm 
extinction. Elant nutrients such as fnosphorus and ammonia 
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nitrogen and several pesticides dre carried int~ the lake 
attached to scil ?articles. Following storm events, sediments 
introduced into the lake reduce light trans?arency, may 
interfere with sight-feeding fish and the develofmeJt of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommend~d for 
this watershed utilizing ~he best management practices 
reccmmended by the local soil conservation service vifice (sea 
section on nan-faint ~ollution fcI this lake). !n addition, 
it is recommended that steps ~e taken to reduce the amounts of 
livestock wastes reaching tributary stieams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas vith direct drainage to streams or tile lines can 
make 3ignif1cant contributions to the nutrient budgets of 
downstream la~e~. lhe use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runcif, and 
s~ray irrigation at suiplus water frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. The ahave lana use recommendaticcs ar~ m~de on the 
basis they will help improve the water guality in ~h~ iake and 
slow down the filling 0£ ~he lake with sediments. fhey will 
help protect tbe lake from future degradationi however, it is 
not possitle to sta~e the degree such a program might increase 
the water guality in the lake. There are insufficient data on 
the present in?uts o: sediments, nutrients, and other 
non-~oint pollutants to the ldke. Furthermore we do not have 
adequate informaticn to gauge the effectiveness 0£ such a 
ccnservation frogram. 
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LAKE ANITA 

lCCA'IlGN 
Ccunty: CdSS 

Township 77 N 

Ldtitude 
Longitude 

Range 34 w 

41 Deg 26 Min N 
94 Deg 47 Min w 

Section 32 

WATEBSHED CHARACTEBIS'IICS 
Watershed area(axcluding lake surface) 

978. hectares ( 2417. acres) 

Soil Associations 
As SOC IF 

30 
31 

within watershed 
area ha 

350. 
628. 

~stimated land uses (i) 

~ of total 
35. a 
€4.2 

Cropland Pasture Forestry Towns Other 
69.1 23.2 4.8 o.o 2.9 

tescripcion of tofography and soils in soil associations 
represented in the watershed 

30 Gently to sti:on g.ly sloping (2-143) frai rie-deri ved 
soils developed from ioess, pre-Wisconsin till, or 
pre-Wisconsin till-derived faleoscls. Sharpsburg, 
Shelby, and Adair soils. 

31 Gently to strongly sloping (2-14%) prairie-derived 
soils develo~ed frcm pre-Wisconsin till or 
pre-Wisconsin till-derived ~aleoscls. Shelby, 
Sharpsbcrg, and Adair soils. 

Per cent of shoralin~ in public a~nershi~ 100 ~ 

PHYSICAL CHAEACTERISTlCS Cf lAKE 
Measurements fr~m 1971 maf 
Ai:ea 74. ha ( 182. A) 
Length of shoreline 12338. m 40481. ft) 
Maximum depth 8.5 m ( 28.0 ft) 
Mean dei:;th 3.7 iil ( 1~. ft) 
Vclume 274t513. cubic meters ( 2227. acre-feet) 
Shoreline development 4.05 Volume development 1.31 
~atershed/lake area ratio 13.2 
Origin of tasin: Imp~un~ment 
Estimated annual pi:Ecipitation 81. cm 
Estimated annual runoff 13. cm 
Estimated lak€ ~vai:;oratian 97. cm 
~hermal stratification? Yes 
Majo~ inf lows (named and/or re~manent ~treams) 

Ncne 
Cutlet: Ur.named 
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1------------ 6970 "ETEBS -----------! --------------- LAKE ANITA 
Cass County 



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

POLLUTION ASSESSnEN? 
Data from lake survey ia the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the UFper mixed zone of the lake. 

PARAMETER 

Secchi disc depth 
meters 

Chlorophyll a 
mg;cul:ic meter 

'Ictal fhcsphorus 
mg1cu.bic meter 

Kjeldabl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTU 

Total hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaCO.! 

'let al alk al in it y 
mg/l as CaCO~ 

Dissolved oxygen 
mg/l 

Sfecific conductance 
micrcmhos/cm at 25 C 

Sulfate 
mg1l 

Chlct:ide 
mg1l 

Sod.!. um 
mg1l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

6 0.7 

8 47.4 

8 55. 8 

2 0.19 

2 0.22 

2 0.09 

8 13. 1 

9 12.2 

9 98. 2 

9 55.8 

10 97.4 

8 8.7 

8 227.5 

1 1. 0 

4 8.0 

2 5.5 

2 s.o 

STANDARD 
ERR GR 
0. 10 

S.b5 

4.39 

0.04 

0.01 

0.01 

0.95 

1. 50 

3.04 

3. 08 

.; • 3 3 

0. 18 

9.96 

o.oo 

o.oo 
a.so 

c.oo 



Vertical profile fer selEcted measurements en the sampling date 
( 8/ 9/79) with the most pronounced stratificatio£ (if any). 

DEPTH TEMP CXYGEN TOTAL p ?H CHL a 
m c mg/l mg/CU m m'}/CU m 

0 28.2 8.3 62.3 9.0 52.0 
1 28.2 
2 28.2 8. 1 67.2 9.0 59.9 
3 2e.2 
4 28.1 a.o 65.4 9.0 68. 4 
i::: 23.0 .... 
6 21.2 2.8 74.9 7.8 43. 7 

Thi.s lake was not included in the National Eutrophic.:ltion 
Survey. 'Ihe trophic state .based on 1979 survey is cutrophic • 

NCN-PCINT l?OI.l.UTICN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 14.31-27.77 Tons/Acre/Yr 
Eotential siltation index = 

(watershed area/lake area) x soil loss rate = 289. 
Potential nutrient infut index = 

area watershed in row craps/lake area= 9.1 
60.% of watershed is in approved soil conservaticn practices. 

Best management practices reccmmended by local SCS otfice: 
terraces, contouring, strip-cropfing, conservation tillage, 
gulley control structures/ erosion control structures, 
pastureland and pastureland improvement, Fonds/sediment and 
water control tasins. 

PCINI SOURCE ECLLUiICN 

No point sources identified 

lAKE USE ASSESSMEN! 

surface water classification{s) 
Class A-fr1~ary tody cont~ct recreation. 
Class B(W)-wildlife, warmwatcr aguatic life, secondary body 

contact. 
This la~e is not desisnated as a fU~lic vatec supFly. 

Public packs: 
Lake Anita State fark 
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Estimates ~f total ~~nual lake use made by Iowa Conservation 
Ccmmission district fisheries biologists bas~d on d combindtion 
of existing ~ecocds and professional judgement. 

ACTIVITY TOTAL USE/ACE.E USE/HECTARE 
Fishing 

Fr cm boats 44C6. 24.2 59.5 
Shore or ice fi~h.ing 10336. 56.8 139.7 

Sw1mlili.ng 130~5. 71.6 176. 0 
Pleasu.re boating 269. 1. 5 3.6 
Hunting o. o.o o.o 
Picnicking,campin~,other 
activities p! CiD f tE d 
by the lake's presence 41062. 225.6 554.9 
Snowmobiling 243. 1. 3 3.3 
Ice skating and cross-
count.cy skiing 122. 0.7 1. 6 
TCTAL 69tH;3. 3 01. 7 S3d. 7 

Special events at Lake Anita contributing to more than 
normal use include one to five fishir.g tournaments par year 
(25 to 100 feople each). 

IMPA!5MEN'IS 

Swimming may te impaired in lake Anita thLoushout the 
summer because of Secchi depths less than one meter caused by 
algal populations. According to Iowa Ccnservation Commission 
personnel, aguatic flants may hamfer shoreline fish~ng in 
miasummer. I.c.c. personnel consider lake usage to ce below 
its potential due to underharvest of the fish FOpulation. 

Estimated a~uatic flant covera~e 10 % 
Estimated winterkill frequencies: rare if ever 
Estimated summer~ill freguencies: rare if ever 

LAKE 5ESTORATICN BECC~MENCATICNS 

1he water guality cf this lake, like all lakes, is 
strongly influenced by the ma~erials that are washad into it 
throu~h its tribut~ry streams. Silt ircm scil erosion in the 
watersh~d is detrimental ta the lake in several ways. It 
ccntributes tc the filling of the basin maki~g the lake more 
shallow in the near ter~ and hastening the tasin•s lon~ term 
extinction. Plant cutri~nts such as f bosphorus and ammonia 
nitrogen and seve~al pesticides ~re carried into the lake 
attached to scil particles. Follcwing storm ever.~s, sedi~er.ts 
introduced into t~e lake .ceduc~ light tran£far&ncy, may 
interfere with sight-feeding fish and the devel~p3~~t o: fi3h 
eggs, and may smother gill-breathing invertebra~~s. i0r this 
reason a strong soil conservaticn progra~ is recomrn8nded for 
this watershed utilizing the test management p=actices 
recommenjed by the ~veal soil conservation service office (s~e 
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section on non-foint fOllution tor this lake). In addition, 
it is recommended that steps te taken to reduce the amounts of 
livestock wastes reaching tributary streams. Research an the 
Iowa great lakes bas indicated small livestcck concentrations 
in areas with diract drainage to streams or tile lines can 
make significant co~tributions tc the nutrient budgets of 
dcwnstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot r~noff, and 
SFray irrigation of surplus water from such lagoons can 
significantly rEduce the nutrient contributions from this 
source. The atove land use recommendations are ~ade on tne 
basis they will helf improve the water quality in the lake and 
slow down the f.illing of the lake with sediment~. fhey will 
help protect the lake from future degradation; however, it is 
not }Cssible to state the degree such a program rnignt iucrease 
the water suality in the lake. !here are insufficient data on 
the present inputs of sediments, nutrients, and ether 
non-Feint fOllutants to the la~e. Furthermore we do not have 
adequate information to gauge the eftec~iveness of such a 
conservation Frogiam. 
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A.680R LAKE 

LCCA'IIGN 
County: PoweshieK 

Tcwnshi F 80 N 

lati t. ude 
Longitude 

Bange 16 lJ 

41 Deg 44 Min N 
92 Deg q4 Min ti 

Section 17 

WATERSHED CHABACTEBIS'IICS 
Watershed area(excluding lake surface) 

396. hecta~es ( 979. acxes) 

Soil Associaticns 
Assoc # 

55 
56 

within watershed 
area ha 

285. 
111. 

Fstimated land uses (j) 

I of total 
72.0 
28.0 

Cropland Pasture Forestry Towns Other 
26.0 1.8 0.2 7C.9 1.0 

Description of topography and soils in soil associations 
represented in t~e watershed 

55 Nearly level to moderately sloping (0-93) prairie­
der ived Eoils developed frcm loess. Tama and 
Muscatine soils. 

56 G~ntly to strongly sloping (2-14%) prairie to iorest­
derived soiis developed from loess. 'Iama, Downs, and 
Fayatte soils • . 

Per cent of shozeline in public o•nership 100 3 

PHYSICAL CHARACTERIS~ics 01 LAK! 
~easu4eroents f~cm 1S78 map 
Area 6. ha ( 14 •. ;) 
length of shoreline 1702. m 55S3. ft) 
l'laximum depth 6.1 m ( 20.0 ft) 
Mean defth 2.3 m ( 7. ft) 
Vclume 12761)6. cutic me:tecs ( 103. acre-feet) 
Shoreline develcFment 2.02 Vclume development 1. 12 
watershed/lake area ratio cc.O 
Crigin ot basin: Impoundment 
Esti~ateu annual precipitation 86. cm 
Estifilated annual runoif 1E. cm 
Estimated lake evapvration 91. cm 
'Ihe£~al stratification? 1es 
Major iuilows (named and/or perman~nt st=eams) 

Ncne 
o utl~t: unnamed 
2C8 Agency: 

Icwa Depart~ent cf Environmenca~ Qu~lity 
900 East Grand Avenue 
Des Moines, Icwa 5C319 
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DEPTHS IN FEET 

2t14 .. ETERS 

1--------------------------------------1 ARBOR LAKE 
Poweshiek County 



PCLlO'IICN ASSESS~ENr 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least ~ times. Averages are for sam~les in 
the ui:per mixed 2one of the lake. 

PABAMETER SAMPLE MEAN STA.NUARD 
SIZE ERROR 

Sec chi disc depth 6 o. 5 0.07 
meters 

Chlorophyll a 8 61.8 21.19 
mg/cubic meter 

'Iotal i:hos.r,:horus 7 259.5 47.50 
mg/cubic meter 

Kjeldahl ni ti:ogen 2 1.2 0.02 
mg/l 

Au:monia nitrogen 2 o. 1 0.04 
mg/l 

Nit.rate + nitrite nitrogen 2 0.2 0.01 
mg/l 

Seston dry weight 8 21.4 3.29 
mg/l 

'Iurbidity 9 13. 3 2.04 
JTU 

'Ictal hardness 8 155.5 5.67 
mg/l as caco 3 

Calcium hardnass 8 95.5 6.23 
mg/l as CaC03 

'Ictal alkalinity 8 1, 1. 7 5.55 
mg/l as CaCC3 

tissolved oxygen 8 12. 1 2.04 
mg/l 

Specific conduc~ance 8 378.8 11.09 
m1c.ccmbcs1cm at 25 c 

Sulfate 3 55.3 8.48 
mg/l 

Chloride 3 34.8 3.59 
mg/l 

Scdium 2 ~1.0 1.00 
mg/l 

Fctassium ... 5.5 0.50 ~ 

mgtl 



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

DE ETH TElH OXYGEN TOTAL p pH CHL a 
It c mg/l mg1cu m mg/CU m 

0 25. 6 19.9 307.1 9.5 131.0 
1 23.9 12.0 303.7 8.8 44. 2 
2 ~1.7 

3 19.4 2.7 507.3 7.5 7.5 
4 16. 1 
5 12.2 a.a 2237.0 7.4 12.0 

This lake was not included ..l.D t.he National Eutrophication 
Survey. 'I!l e trophic state based on 1979 sui:vey is eutrophic. 

NCN-PCINT PCLlOTICN SCURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 15.99-27.77 Tons/Acre/Yr 
Fctential siltation index = 

(watershed area;lake area) x soil loss rate = 1445. 
Ectential nutrient input index = 

area watersned in Lew crcps/lake area = 17.2 
50.3 of watershed is in apfroved soil conservation ~ractices. 

eest management prac~ices reccmmended by local SCS office: 
ponds1sed1ment and water contLol ~asins, contouxi~g, 
ccnservation tillage. 

PCINT SOURCE POLLUTICN 

Source;NPEDES i (if any) 

Miracle Esuipment co. 
I A00623 24 
City cf Grinr.ell 

LAKE GSE ASSiS3aENT 

Comments 

Saptic ta.ck 

Stormwater runoff 

Surface water classification(s) 
Class E(W)-wildlite, warmwater aguat~c life, seco~dary Dody 

contact. 
lhis lake is not designated as a public water SUfply. 

fublic i::arks: 
Attar Lake county Fark 



Estimates of total annual lake use made by Iova Conservacion 
Commission district fisheries biologists based on a combination 
of existing records and proiessional Judgement. 

ACTIVIT~ 

Fishing 
Frcm boats 
Shore or ice fishing 

Swiillming 
Pleasure boating 
Hunting 
Picnicking,camping,other 
activities FICmFted 
by the lake's pr~sence 
Snowmcbiling 
Ice skating and cioss­
ccuntry skiing 
TCTAL 

IMPAIBMEN'.I:S 

TOTAL 

109. 
4026. 

o. 
52. 
o. 

34!:8. 
o. 

o. 
7645. 

uSE/ACRE 

7.6 
287.6 

o.o 
3.7 
o.o 

247.0 
o.o 

USE/HECTARE 

18.2 
671. 0 

o.o 
6.7 
o.o 

576. 3 
o.o 

o.o 
l 27 4. 2 

~ater clarity is poor in Arter La~e throughout the summer 
as intlicatEd ty Seccti deFths less than o~e meter caused by 
algal iCpuiation~ and other suspended matter. Freguent 
winterkills cay limit fishing ~otential. According to county 
ccnservation fersannel, point source FOllution from industrial 
sources and city san~tary sewers as well as non-faint ?Ollution 
f ccm urban ccnstruction, may cccur. DrP.d~ing was com~let~d in 
1577 and fish have recently been stocked. I~wa Con~ervacio~ 

Ccmmission f6rsonnel consider lake usage to be below its 
potential. 

Estimated a~uatic flant coverage 0.43 
Estimated wint€rkill frequencies: 1 year cut of 4 
Estimated summerkill freguencies: rare if ever 

LAKE BLSTOHATION RECOM~ENDATICNS 

!he feasibility of diverting urban runoff from Arbor Lake 
should be examined sir.ce water ~uality in Arbor Lake may be 
affected oy a variety of lir.ban inr-uts. Storm water runoff 
from the south~est corner of Grinnell and from southeast of 
the lake is directed into the lake. Roadway di=t, deicing 
salt, oils, oxygen demanding materials and nutriencs may ne 
introduced into th~ ldke by this means. City officials state 
there may be septic tunk taps into th~ storm sewer syst~m as 
well. Diveiting the storm water runoif may i~prove the water 
quality of this small lake ty reducing ~~e input of fiUtrients, 
organic matter, and materials dir~ctly h~rmiul tv a~u~tic 
organisms. According to city officials Ar~or Lake has oee& 
deleter~ously affected in recent years ty waste and metal 
discharges fiam the Miracle E~uiFment Compar.y. I~ the last 
year the comFany installed a new septic tank acd :~eld within 



the Artor Lake watershed rather than sending wastes to the 
Grinnell sanitary sewer syst€m. Close examinativ~ of this 
system's performance and reliability should be undertaken. 

Eecause this lake is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winter and/or 
summer fishkills. ~he use of artificial aeration devices to 
maintain dissolved oxygen concenttations should be considered. 

The water quality of this lake, like all lakes, 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 
ccntributes to the filling of the basin making the lake more 
shallow in the near term and hastening the basin's long term 
extinction. Elant nutrients such as phosphorus and ammonia 
nitrogen and saveral pesticides are carried into the lake 
attached to soil particles. Following storm ;vents, sediments 
introduced into tbe lake reduce light transrarency, may 
interfere with SJ.ght-feeding fish and the developmen~ of fish 
eggs, and may smother gill-brEathing icvertebrdtea. For this 
reascn a strcng soil conservation progra~ is recommended for 
this watershed utilizing the best management practices 
recommended bj tne local soil conservation service office (see 
section on non-foint follution for this lake). In addition, 
it is recommended that steps be taken to recuc~ tbe amounts of 
livestock wastes reaching tributary s~reams. Research on the 
Iowa great lakes nas indicated small livestock concentrations 
in areas with direct drainage to stteams or tile lines can 
make significant contributions to the nutriant budgets oi 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, ajd 
spray irrigation of surplus water from such lagoons can 
significantly r~duce the Lutrient contributions from this 
source. The above land use recommendaticns are made ~n the 
basis they will helf improve the water suality in the lake and 
slow down the filling of the lake with sediments. They will 
help protect tbe lake from future degradation; ho~ever, it is 
not possiLl~ to state the degree such a program might increase 
the water quality in the lake. There are insufficient da~a on 
the present ~nputs of sedi~ents, uutrients, and o~her 

ncn-fcint FOllu~ants to the lake. Furthermore we du not havs 
adequate informaticn to gauge the eifectiv;ness of such a 
ccnservaticn frogram. 
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ARROWHEAD LAK:E 

LCCATION 
County: Potta~attamie Latitude 

longitude 
Township 77 N Bange 41 W 

41 Deg 26 Min N 
95 Deg 35 ain w 

Section 29 

WATERSHED CHABAC!EBISilCS 
Watershed area(excluding lake surface) 

419. hectares ( 1036. acres) 

Soil Associations within watershed 
Assoc - a.rea ha 

20 419. 
Esti~ated land uses (%) 

i of total 
100.0 

Cropland Pastu£e Forestry Towns Other 
78.8 1~.3 3.2 c.o 2.7 

Description of t~Fography and soils in soil associations 
represented in the watershed 

20 Gan tly sloping to moderately steep (2- 18%) prairie­
derived soils developed from loess er loess-derived 
sediments. Ida, Napier, and Mor.cna soils. 

Per cent of shoreline ln public ownership 100 % 

fHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1979 map 
Area 6. ha ( 14. A) 
Length cf shoxeline 2128. m ( 6S60. ft) 
Maximum depth 4.9 m ( 16.0 ft) 
Mean deFth 2.2 m ( 7. ft) 
Vclume 124590. cutic meters ( 101. acre-feet) 
Shoreline davelcpment 2.51 Volume development 1.3~ 

Watershed/lake area ratio 69.8 
Origin of basin: Impoundment 
Estimated anr.ual precipitation 79. cm 
Estimated annual rur.off 1C. cm 
Estimated lake eV~foratiou 10~. cm 
!hermal stratizicdtion? Yes 
Major inilows (named and/or permanent streams) 

Ncne 
Outlet: Unnamed 
2C8 Agency: 

!cwa Defartment of Eavirvnmental Quality 
900 East Grand Avenue 
Des Mvines, Iowa 5031~ 
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ARROWHEAD LAKE 

Pottawattamie County 



POLlO!IGN ASSESSaENT 
Data trom lake survey in the summer of 1979. ~ach lake 
was sampled at least 3 times. Averages are for samfles in 
the upper mixed zone of the lake. 

PABAME!EB SAM.PIE MEAN STA NJ ARD 
SIZE ERROR 

Secchi disc depth 6 0.5 o.oo 
meters 

Chlorcphyll a 8 62.8 2.67 
mg;cu.bic meter 

lotal fbosphorus 8 12 5. 9 4.80 
mg;cutic meter 

Kjeldahl ni tragen 2 1. 1 0.07 
mg/l 

Ammonia nitroge.n 2 0.3 0.03 
mg/l 

Nitrate + nit.rite nitrogen 2 0. 1 o.oo 
mg/l 

Sestan dry weight 8 23. 2 3.58 
mg/1 

'Iurbidity 8 12. 9 0.67 
JTU 

'Iotal hardness 8 166.7 1. 60 
mg/l as CaC03 

Calcium hardness 8 79.0 2.27 
mg/l as CaC03 

Tctal alkalinity 7 163.1 2.13 
mg/l as CaC03 

tissolved oxygen 8 8.8 1. 3 2 
mg/l 

Sfecific conductance 8 335.6 4.95 
micrcmhos/cm at 25 c 

Sulfate 4 12.7 2.09 
mg/1 

Chloride 5 10.0 0.16 
mg/l 

Scdium 2 11.5 a.so 
mg/l 

Fctassium 2 9.0 1. 00 
illg/l 
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Vert~cal prcfile for selected measurements en tne sampling date 
( 7/2Q/79) with the most fronouc.ced stratification (if any). 

DEP'IB 'IEMF CXYGEN TCTAL p pH C.iL a 
m c :ng/l mg/CU m mg/CU ill 

0 26.9 9.5 136.3 a.a 77.8 
1 26. 1 
~ 24.2 1. 2 171.a a.o 6 2. 1 
3 22.2 
4 20.2 o.o 586.0 7.5 16.5 

Th.1.S lake was not included in the National Eutropbicatio.n 
Sui:vey. The trophic state based on 1979 survey is eutro?hic. 

NCt1-.ECI NT PClllJTICN SCDRCES 

Shoreline erosion: 
A few sections oi shoreline with seve£e erosion 

Estimated erosion rate in region ~ 15.99-27.77 'Ions1Acre1Yr 
Potential siltation index = 

(watersh€d area/lake area) x soil loss rate = 1529. 
i:otential nutLient infut index = 

area watershed in row crops/lake area = 35.0 
60.% of watershed is in apF~oved soil co~servation practices. 

Best management practices recommended by local scs office: 
pastureland and pastureland improvement, terraces, 
conservation tillase. 

FCIN~ SOUBCE ~OLLUTICN 

No pcint souices identified 

LAKE GSE ASSESSMENT 

Surface water class1fication(s} 
Class B(w) -wildliie, warmwater aquatic life, sacondary body 

ccntact. 
This lake is not designated as a fUblic water SUFply. 

Public ~arks: 
Arrowhead Park (County) 

Estimates of totai annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a co~binaticn 
of existing records and professional judgement. 

ACTIVITY 
Fishing 

F.rcm .boats 
s~cre or ice fishing 

Swi~ming 
Pleasure .t:oating 
Hunting 

TOTAL 

1020. 
4338. 

o. 
117. 

o. 
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USE/ACRE 

72.9 
309.9 

o.o 
8.4 
o.o 

USEtHEC'IARE 

170. 0 
723.0 

O.u 
19.5 
o.o 



Picnicking,camping,other 
activities fICIDfted 
by the lake's presence 
Sncwmcbiling 
Ice skating and czoss­
coantry skiing 
iCTAl 

IHPAIRMEN!S 

15751. 
668. 

122. 
22216. 

1125.1 
62.0 

8.7 
1586.9 

2625.2 
144.7 

20.3 
3702.7 

Water clarity is ?Oar in Arrcwhead Lake throughout the 
summer as indicated ty Secchi depths less than one mater caused 
by algal populaticns. Accoiding to Iowa Ccnservation 
Commission personnel, a~uatic 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 cova~age 
Estimated winterkill frequencies: 
Estimated summerkill fre~uencies: 

LAKE RESTORATION aECCMMENDATICNS 

0.73 
rare if ever 
rare if ever 

~he water quality of this lake, lika all ldkes, is 
strcngly ir.f luenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
~atershed is detrimental to the lake in severdl ways. It 
contributes to the filling of the basin making the lake more 
shallow in the near term and hastening the basin's lon1 term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitxogen and several pesticides axe carried into the lake 
attached to soil particles. Follo~ing storm events, sediments 
intrcduced in~o the lake reduce light tran~parency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and may smother gill-nreatbing i~vertebrates. For this 
reason a strong soil conservation progrdm is recommended fox 
this watershed utilizing the test management practices 
recommended by the local soil conservaticn service office {see 
secticn on non-foint fOllution ior this lake). In addition, 
it is recommendEd that steps be taken to reduce the am~unts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentratious 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
dcwnstream lakes. The use of practices such as divarsion 
terraces above feedlots, lagocns to catch feedlot runoff, and 
Sfray irrigation of surplus water from such lagoons can 
significantly zeduce the nutrient coutributions from this 
scurce. !he above land use recJmmendations arc made on the 
basis they w~ll halp i~prove the water guality in the lake and 
slow down the f i.lling of the lake with sedi~ents. !hey will 
help protect ~he lake fiom future degra1ation; however, it is 
not f cssible to state the degree such a program might i~crease 
tbe wate= ~uality in the lake. ~here are insufficient data on 
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the present inputs of sediments, nutxients, and other 
non-point pclluta~ts to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservaticn fLogram. 
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A&BOWEEAD LAK:C 

LCCA'I ION 
County: Sac 

'Iownsh.._p 87 N 

Latitude 
Longitude 

Bange 36 w 

~2 Deg 18 Min N 
95 Deg 3 Min W 

Section 33 

WA'IEBSHED CHABAClERISTICS 
Watershed area(excluding lake surface) 

60. hectares ( 148. acres) 

5cil Associations 
Assoc # 

6 
11 

i.ithin watershed 
area ha 

17. 

Estimated land uses (') 

3 cf total 
28.9 
11. 1 

Cropland Pasture Forestr1 Towns Other 
83.5 10.6 2.4 o.o 3.5 

Description of tofography and soils in soil associations 
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 and gently sloping (0-53) prairie-derived 
upland and terxace soils develoFed from alluviu~. 
Wadena, Talcot, Flagl~r, and Saude soils. 

Per cent of shoreline in public c~nership 35 3 

PHYSICAL CHABACTEBISTICS OF LAKE 
Medsurements from 1S79 ma~ 
Area 12. ha ( .::1. A) 
length of shoreline 3c23. m 11888. ft) 
aaximum depth 7.3 m ( .211.0 ft) 
Mean depth 3.2 m ( 11. ft) 
Vclume 394959. cubic meters ( 320. acre-feet) 
Shoreline develo~ment 2.91 Volume development 1.31 
iatershed/lake azea ratio S.O 
origin of basin: Gravel pit 
Estimated annual precipitaticn 74. cm 
Estimated annual runoff 10. cm 
Estimated lake ~Vaforation Si. cm 
Tharmal stratification? No 
Majo= inf lows (named and1or permanent streams) 

Ncne 
Outlet: None 
2C8 A gene y: 

Iowa Departman~ of Environmental Quality 
900 East Grand Avenue 
Des aoines, Iowa 5C319 
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PClLUTICN ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
vas sampled at least 3 times. Averages are for samples in 
the Offer miied 2one of the lake. 

PABAHE'l:fB SAP.l.PLE MEAN STANDARD 
SIZE ERROR 

Secchi disc depth 6 2.4 0.34 
meters 

Chlorophjll a 9 15. 3 4. LJ2 
mg/cu.hie meter 

'Iotal pho~f harts 6 22.8 1.35 
mg/cubic metsr 

KJeldahl nitrogen 2 o.s 0.02 
mg/l 

Ammonia nitrogen 2 0.1 0.05 
mg/l 

Nit.rate + nitrite nitrogen 2 o. 1 0.01 
mg/l 

Seston dry weight 1 0 ". 4 0.36 
mg1l 

~urbidity 1 1 2.5 0.33 
JTD 

Total hardness s 222.9 2.61 
mg/l as CaC03 

Calcium hardness 9 114.4 2.64 
mg/l as CaCC3 

'Iotal alkalinity 1 1 167.8 o.91 
mg/l as caC03 

Dissolved oxygen 9 6.6 0.35 
mg/l 

Sfecific conductance 9 403.3 11.76 
micrcmhos/cm at 25 c 

Sulfate 6 59.7 1. 8 1 
mg/l 

Chloride 6 9.3 0. 11 
mg1l 

Sodium 2 a.a 1.00 
mg/l 

Potassium 2 s.o o.oo 
mg/l 
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Vertical profile for selected measure~ents en the sampling date 
( 8/16/79) with the mcst pronounced stratification (if any). 

DE.PTH 'IUH OXYGEN TOTAL p pR CHL a 
m c mg/l mg/cu m mg/cu ill 

0 22.5 5.2 24.0 a.a 15.a 
1 22.4 
2 22.4 5.2 24.7 a.o 10.5 
3 22.4 
4 22.4 5.3 21.9 a.a 1rn. 6 
c. 22.4 .. 

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

NCN-~CI NT PCLLUTIC N SCUBCES 

ShoreliDe erosion: 
Negligi.ble 

Estimated erosion rate in region = 4.94- 6.99 Tons/Acre/Yr 
Potential siltation index = 

(wate~shed area;lake area) x soil loss rate = 30. 
Potential nutrient input index = 

area watershed in row ctops/lake area = 4.2 
100.l of watershed is in approved soil conservation practices. 

PCINT SCUBCE tCLlC11Ch 

No point sources idsntified 

LAKE OSE ASSESSMENT 

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

contact. 
This lake is not designated as a public water supply. 

Pu!>lic Farks: 
Blackhawk State Park 

Estimates of total annual lake use made by Iowa Conserva~ion 
Commission district fisheries biclogists based on a como~nation 
of existing records and professiunal Judgement. 

ACTIVITY TO'.IAL USE.1ACRE US.E.tHECTARE 
Fishing 

Fr cm boats 13 03. ij 2. 0 108. 6 
Shore or ice fishing 1872. 60.4 156.0 

Swi111ming o. o.o o.o 
Pleasure boating 152. ij. 9 1 2. 7 
Hunting 195. 6.3 16. 3 
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Picnicking,cam~ing,other 
activities frcm~tEd 
by the lake's pxesence 
Snowmobiling 
Ice skating and cross­
ccuntry skiing 
TCTAL 

IMPAIRMEN'IS 

2128. 
o. 

156. 
5806. 

A~uat.l.c vascular plant growth in 
impair boating and shoreline fishing. 
in 1S77 in response to this problem. 
sion personnel consider lake usage to 

68.6 
o.o 

5.0 
187.3 

177. 3 
o.o 

13.0 
483. 8 

Arrowhead lake may 
ihite Amux were stocked 

Iowa Conservation Commi­
be at its FOtential. 

Estimated aquatic plant covexage 16 % 
Estimated wintexkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION aECOMMENDATICNS 

this lake's water quality is not significantly impaired. 
Arrowtead Lake bas a small watershed/surface area ratio and 
is a former gxavel pit. The lake receives little surface 
runoff. Conse~uently, sediment and nutrient inputs are 
minimal. White Amur Yere stocked in the lake in 1977 to 
ccntrcl aquatic plant growth. 
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EADGEB LAKE 

LCCATIGN 
Ccunty: Webster latitude 

Longitude 
.Bange 28 w 

q2 Deg 35 Min N 
94 Deg 1 1 Min W 

Tcwnship 90 N Section 30 

iATEBSBED CHABACTEBISTICS 
Watershed area(excludi.ng lake surface) 

3500. hectares ( 8650. acres) 

Soil Associations 
Assoc # 

12 
16 

~17 

liithin watershed 
area ha 

3236. 
29. 

236. 
Estimated land uses (~) 

Cropland Pasture Forestry 
91.7 3.7 1.8 

Towns 
o.o 

~ of 

Other 
2. 7 

total 
92.4 
o.'0 
6.7 

Description of tofography and soils in soil associations 
represented in "the ~atershed 

12 Nearly level and g€ntly sloFing (O-Si) prairie-derived 
soils developed from Wisconsin till ou the Cary Lobe. 
Depressional and calcareous soils are common. 
Webster, Oko£oJi, Canisteo, Clarion, Nicollet, and 
Harfs 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 ~ixed 
prairie-forest-derived soils develofed from Wisconsin 
till on the Cary Lo£e. Includes some soils on 
bottomlands and terraces. Hayden and Lester soils. 

Per cent of shoreline in FUblic cwnership 100 i 

PH~SICAL CHARACTERIS~ICS OF LAKE 
Measurements fro~ 1979 maf 
Area 18. ha ( 45. A) 
length of shoreline 4564. m 149i4. ft) 
Maximum depth 7.3 m ( 24.0 ft) 
Mean depth 2.6 ill ( 8. ft) 
Vclume 469289. cubic meters ( 380. acre-feet) 
Shoreline develcpment 3.00 Volume development 1.05 
~atershed1lake area ratio 194.4 
Crigin of tasin: Impcundment 
Estimated annual ~recipitation 76. cm 
Estimated annual runoff 13. cm 
Estimated lake evaforation 91. cm 
Thermal strati!icatior.? Yes 
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Webster County 



Major inf lows (named and;or permanent streams) 
Eadger er 

Outlet: Badger Cr 
208 Agency: 

Iowa Department of Environmental Quality 
900 East G.cand Avenue 
Des ~oines, Iowa 50319 

POLLUTION ASSESSMENT 
Data from lake survey in ~he su~mer of 1979. Each lake 
was sam~led at least 3 times. Ave~ages are for samples in 
the upper mixed zone oi t~e lake. 

PARAM:C.TfB SAMPLE HEAN STANDARD 
S:&:ZE E.a.Roa 

Secchi disc depth 6 0.6 o.os 
meters 

Chlorophyll a 9 31.4 8.16 
mg/cul::ic meter 

'Iotal fhosphorus 8 138. 6 12.12 
mg/cubic meter 

KJeldahl nitxo5en 2 0.9 0. 14 
mgtl 

Ammonia .nit.cog en 2 0.1 o.oo 
mg/l 

Nitrate + nitrite nitrogen 2 10.3 0.05 
mg/l 

Seston dry weight 9 14.2 1. 19 
mg/l 

Turbidity 9 9.5 1. 37 
J'IU 

Tctal hardness 10 347.cl 2.74 
mg/l as CaCC3 

Calcium ha.i::dness 10 232. 8 8.98 
mg/l as caco.: 

Total alkalinity 8 246. 5 4.61 
mg/l as CaC03 

Dissolved oxygen 9 9.2 1.54 
mg/l 

S~ecific conductance 9 615.6 10.65 
mic.romhcs/cm at 25 c 

Sulfate 8 36.4 1.60 
mg/l 

Chloride 8 23.4 1. 21 
mg/l 

Sodium 2 9.5 o.so 
mg/l 

Potassium 2 2.0 o.oo 
mg/l 



Vertical profile for selected measurements on the sampling date 
( 8/23/79) with the most pronounced stratification (if any). 

DEE TB 
m 

THH 
c 

0 18.6 
1 18.5 
2 18. 1 
3 17.6 

OXYGEN 
mg;l 

6.8 
6.4 
6.2 

TOTAL p 
mg;cu m 

167.8 
161.8 
1b5.7 

pH CHL a 
mg/cu m 

7.8 7.9 
7. 8 a. 2 
7.7 7. 1 

4 11.1 3.6 150.3 7.5 2.2 
~his lake was not included 
survey. The trophic state 

in the National Eutrophication 
based on 1979 survey is eutrop.hic. 

NON-PCINT fCllOTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Ectential siltation index = 

(watershed area;lake area) x soil loss rate = 778. 
Potential nutrient in~ut index = 

area Wdtershed in rcw crops/lake area = 178.3 
20.~ of watershed is in apFroved soil conservation practices. 

Best management practices recommended by local SCS office: 
conservation tilla~e, terraces, contouring. 

PCI~I SOURCE PCLlUiICN 

Source/NPE~fS v (if dDY) Comments 

Badger 
IA0029041 

two-cell lagoon 

LAKE USE ASSfSSMEN~ 

Surface water classiiicat~on(s) 
Class A-primary body contuct recreation. 
Class B(W)-wildlife, warmwater ~~uatlc life, secondary body 

c;cntact. 
This lake is not desi~Latea us a fUblic water supply. 

Eublic farks: 
Kenneay Memorial Park (County) 

Estimates of total a1.nual lake use made by Iowa Conserva~ion 
Commission dis~rict f ishe£its ~iologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 
Fishing 

Frcm boats 

TO'IAl 

1017. 22.6 56.5 
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Shore or ice fishing 
Swimmi.ng 
Fleasure boating 
Hunting 
P1cn1cking,camping,other 
activities frCmftEd 
by the lake's presence 
Snowmcbiling 
Ice skating and cross-
count.I:y skii.ng 
TOTAL 

5356. 
56C3. 
"16 71. 

o. 

2~4~3. 

o. 

7375. 
50445. 

119.0 
124.5 

37.1 
o.o 

b53.8 
o.o 

163.9 
1121.0 

297. 6 
311.3 
92.8 
o.o 

1634. 6 
o.o 

409. 7 
2&0 2. 5 

Special events at Badger Lake contributing to more than 
noxmal use include Memorial Day hot air balloon races (10,000 
people) • 

IM.i?AIEMEN'IS 

Swimming may be impaired in Eadger Lake throu~hout the 
summer because of Secchi depths less than one meter caused by 
algal populations and other suspended mattar. Occasional 
winte~kiils may liait fishing potentiai. Iowa Conse£vation 
Ccmmission fersonnel consider lake usage to be above its 
potential. 

Estimated aquatic f lant coverage 8 i 
Estimated winterkill frequencies: 1 year cut of 15 
Estimated summerkill f~eguencies: rare if ever 

LAKE BESTORATION RECOMMENDATICNS 

water quality in Badger Lake may bE aif ected by sewage 
input from the Badger city sewage lagoon. this lagoon is 
inadeguate and must te flushed twice each year i~ the late 
fall and early spri~g. outflow passes thiough tile into a 
creek feeding Badger Lake. Badger city officials are aware of 
this Froblem and have completed a phase 1 study dete~mining 
the need for a new lagoon, at an a~troxi~ate cost of 3/4 
million dollars. Planning efforts for the new system under a 
phase 2 engineering study (apfroximate cost $50,000) are 
currently hindered ty a lack cf cost-sharing funds. It is 
recommended the necessary steps be taken to complete the 
ccnstruction of a treatment lagoon in Badger. Elimination oi 
such an important point source of nutrients and orgdnic matter 
may significantly improve water quality in the iaka. such 
action will also eli~inate the potential danger of tacterial 
ccnta~ination ~o lake users. 

The water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into i~ 
through its t.I:ioutary streams. Silt frcm soil erosion in the 
watershed is det~i~ental to the ldke in several ways. It 
contributes to the filling oi the basin making tha lake more 
shallow in the near t~rm and hastening the basin's lon~ term 
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extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried i~to the lake 
attached to scil f articles. Following storm events, sedimen~s 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develoFme~t of fish 
eqqs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
this watexshed utili~ing the best manageme~t practices 
recommended by t.he local soil conservation service office (see 
section on non-faint follution for this lake). In addition, 
it is recommended that steps he taken to reduce the amouAts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tila lines can 
make significant contributions to the nutrient budgecs of 
downstream lakes. The use of practices such as diversion 
terraces above teedlots, lagoons to catch feedlot runoff, and 
Sfray irrigation of surplus water f~om such lagoons 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 
slo~ down the filling of the lake with sediments. They will 
help protect the lake from future degradationi however, it is 
net f Ossible 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 pollutants to the lake. Furthermore we d~ not have 
adeguate infocmation to gauge ~he effectiveness of such a 
conservation ~rogram. 
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.BEEDS LAKE 

LCCATIC N 
county: Franklin 

Tovnshi i; 9 2 N 

Latitude 
Longitude 

Jiange 20 w 

42 Deg 46 Mi.n N 
93 Deg 15 Min w 

Section 19 

WATERSHED CHABACTEBISTICS 
Watershed axea(excluding lake suxface) 

7676. hectaxes ( 1a966. acres) 

Seil Associations 
Assoc # 

12 
14 
65 

within watershed 
area ha 

5274. 
2152. 

250. 
Estimated land uses (%) 

I of total 
68.7 
28.0 
3.3 

cropland Pasture Foxestcy 'Iowns Other 
92.8 3.6 0.1 o. 4 3. 0 

Description of tofography aDd 
xepresented in the watershed 

soils in soil associatio~s 

12 Nearly level and gently slo~ing (0-53) prairie-derived 
soils developed from •isconsin till o~ the Cary Lobe. 
Depressional and cdlcareous soils are common. 
Webster, OkotoJi, Canisteo, Clarion, Nicollet, and 
Har~s soils. 

14 Nearly level to moderately sloping (0-9~) praixie­
derived soils developed from Wisccnsin till on the 
~ary Lote. Clarion, Webster, Cacisteo, and Nicollet 
sci ls. 

b5 Nearly level to moderately sloping (0-93) prairi~­
derived soils developed from loess over pre-disco~siu 
till ox f rcm pre-Wisconsin till on the Iowan Erosion 
surface. Dinsdale, Klinger, Maxfield, Tama, and 
Kenyon soils. 

Per cent of shoreline in public o~nership 100 ~ 

rHYSICAL CHARAC!EaIS!lCS OF LAKE 
Measurements from 1979 map 
Area 41. ha ( 1u0. A) 
Length cf shoreline 4657. m ( 15279. ft) 
l'laximum depth 7. 3 m ( 24. 0 ft) 
!'lean depth 2.6 m ( 9. ft) 
Volume 1066189. cubic meters ( 864. acre-feet) 
Shoreline development 2.06 Volume development 1.u3 
Watershed1lake area ratio 187.2 
Origin of basin: ImFoundment 
Estimated annual precipitation 81. cm 
Estimated annual runoff 13. cm 
Estimatad lake evaioration 89. cm 
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1--------------------------------------1 BEEDS LAKE 
Frankl in County 



Thermal stratification? Yes 
Major inflows (named and/or permanent streams) 

Sp.ring Cr 
Outlet: Spring Cr 
208 Agency: 

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

POLLuTION ASS!SSMENT 
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 zone of the lake. 

EAliAiiET!.6 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

'Iotal phosphorus 
mg/cu.bic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry wei~ht 
mg/l 

~urbidity 
JTU 

Tctal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'Ictal alkalinity 
mg/l as CaC03 

tissolvE::d oxygen 
mg/l 

Specific conductance 
micrcmhcstcm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

i::ctassi um 
mg/l 
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SAMELE MEAN 
SIZE 

6 1. 0 

8 79. 1 

7 78.6 

2 1. 1 

2 o. 4 

2 s. 9 

8 14.4 

1 a. o 

7 279.1 

a 116.2 

7 213.J 

7 11.~ 

a so7.5 

9 29.8 

10 18. 2 

2 7.5 

2 2. 5 

S l'A NDAB.D 
ER.BOB 
0.14 

18. 77 

14.31 

0.13 

0.01 

0.02 

1. 54 

0.92 

1b. 90 

9.46 

16. 6 3 

1.91 

19. 3 2 

0.97 

0. 15 

0.50 

a.so 



Vertical profile !or selected measurements on the sampling date 
( 8123179) with the most pronounced stratification (if any). 

DEP'I H 'I EMP OXYGEN TOTAL p pH CHL a 
m c mg/l mg;cu m mg/cu m 

0 22.2 10.8 14S.5 8.3 196. 1 
1 22. 2 6.5 1011.6 a. 1 10 3. 7 
2 21.7 
3 21. 1 5.5 96.3 6.0 7~.2 
4 20.6 
5 18.9 0. 1 111. 5 7.7 7. 1 
6 17. 8 

This lake was not included i.n the National Eutrophication 
survey. The trophic state .based on 1979 suxvey is eutrophic • 

NCN-iCI NT PCLlU'!'ICN SCUBCIS 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Ir 
Fotential siltation index = 

(watershed area/lake area) x soil loss rate = 749. 
Potential nutrient input index = 

area watershed in row crcps/lake area= 173.7 
75.~ of watershed is in approved soil conservation practices. 

Best management practices reccmmended by local SCS office: 
terraces, conservation tillage, contouring, strip-crop~ing, 
gulley control structUies/ e~osicn contzol structures, 
ponds/sediment and water control tasins, grass waterways, 
pastureland and pastureland improvement, field windbreaks. 

PCIN! SOURCE POLLU!ICN 

Scurce;NPlD!S # (if any) 

Latimer W'IP 
1200 hogs 
380 hogs 
310 cattle 
3!:0 cattle 

LAKE LSE ASSESSMENT 

Comments 

Filter backwash once/wk. 
Stox:age tank 
Stoiage tank 
Storage tank 
Bunoff central 

Surface water classitication(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater a~uatic life, secondary body 

contact. 
'!his lake is not designated as a public water supply. 

Eublic Farks: 
Seeds lake State 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 pro!essional judgement. 

ACTIVITY TOTAL USE/ACRE USE/HECTARE 
Fishing 

Ftcm .boats 13982. 139.8 341.0 
Shore or ice fishing 55144. 551.4 1345.0 

Swimmi.ng 16930. 169.3 412.9 
Pleasure boating 7135. 71. 3 174. 0 
Hunting o. o.o o.o 
Picnicking,camping,other 
activities promftEd 
by the laKe's presence 156997. 1570.0 3829.2 
Snowmc.biling 3817. 38.2 9 3. 1 
Ice skating and cross-
count.ry skii.ng 590. 5.9 14.4 
TOTAL 254595. 2545.9 6 209. 6 

S~ecial events at Beeds Lake contributing to more than 
normal use include July 4th fireworks (7,500 people) and a 
snovmotile rally (180 peofle). 

IP!PAIEMEN'lS 

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

Estimated aquatic ;lant coverage 0.5% 
Estimated winterkill ire~uencies: rare if evex 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOBATION BECC~~ENDATICNS 

~he water guality of this lake, like al~ lakes, is 
strcngly influenced by the materials that are washed into it 
through its txibutarJ stxeams. Silt frcm soil erosio~ in the 
watersh£d is d~trimental to the lake in several ways. It 
contributes to the filling of the tasin making the lake mare 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as fbosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Follcwing storm events, sediments 
introduced into the lake reduce light tranEparency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a strong soil conservation progra~ is recommended fox 
this watersted utilizing the best management pra~tices 
reccmmended by the local soil conservation service office (see 
section on non-faint fOllution foI this lake). In addition, 
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it is recc~mended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Reseaxch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with d..Lrect drainage to streacs or tile lines can 
make significant contributions to the nutri6nt budgets of 
dawLstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot rWloif, and 
spray irrigation of surplus water from such lagoons can 
significantly reauce the nutrient contxihutions from this 
source. The above land'use recommendations are made on the 
basis they will helf improve the water suality in the la~e and 
slow down the filling of the lake with sediments. They will 
help protect the lake from future degradation; howeve.L:, it is 
not fossible to state the degree such a program might increase 
the water quality in the lake. Thexe are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-Feint fOllatants to the lake. Furthermore we do aot have 
adequate info~matiou to gauge the eii~ctiveness oi such a 
conservation piog~am. 
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BIG CBEEK LAK£ 

LCCATICN 
Cou.n ty: J?o.lk 

Township 81 N 

Latitude 
Lonyitude 

Banse 25 w 

41 Deg 49 Min N 
93 Deg 45 Min W 

Section 22 

iATEBSHED CHABAC!EBISTICS 
~atershed area(excluding lake surface) 

19639. hectai:es ( 48527. acres) 

Soil Associatio.ns 
As.soc # 

12 
15 

within wateLshed 
area ha 

11205. 
8434. 

Estimated land uses (~) 

% of total 
57. 1 
tt2.9 

Cropland Pasture Forestry ~owns 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 (0-53) prairie-derived 
soils developed from Wisconsin till on the Cary Lobe. 
Depressional and calcareous soils are common. 
Webster, Okotoji, Canisteo, Claricn, Nicollet, and 
Barfs soils. 

15 Nearly level to moderately sloping (0-9%) prairie­
derived soiis developed frcm Wisconsin till on the 
Cary Lobe. Includes very poorly drained depressio~al 
soils. C.larion, Nicollet, Storden, and Webster soils. 

Per cent of shotelir.e in public ownership 100 % 

FHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1974 map 
Area 367. ha ( 9C5. A) 
Le.ngth of shoraline 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 
Watershed1lake area ratio 53.5 
Origin of basin: Impoundment 
Estimated annual precipitation 81. cm 
Estimated annual ~unoff 15. cm 
Estimated lake evaforation 94. cm 
Thermal stratification? Yes 
~ajor inf lows (namEd 2nd1or permanent streams) 

Turkey Cr,Eig Cr,Little CL 
Outlet: ~o Saylorville Res 
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BIG CREEK LAKE 
Polk County 



208 Agency: 
Des Moines 2C8 Agency 
Central IoMa Begiocal Association of Local Govts. 
104 East Locust St. 
Des ~oines, IA 50306 

POLLUTION ASSISSMEN~ 

Data fxom lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samples in 
the Uf per miied zone cf the lake. 

PARAME'IER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

'Iotal phosphorus 
mg/cu.bic meter 

Kjeldahl nitroge~ 
mg/l 

Ammcnia nitrogen 
mg/l 

Nitrate + nitri~e nitrogen 
mg/l 

Seston dry weight 
mg/l 

'I ur biC.i ty 
JTU 

'Iotal hardness 
mg/l as CaC0.3 

Calcium hardness 
mg/l as CaC03 

Tctal alkalinit.Y 
mg/l as CaCC3 

tissolved oxygen 
mg/l 

Specific conductance 
micrcmhos/cm at 25 C 

sulfate 
mg/l 

Chloride 
mg/l 

Sod.i. um 
mg/l 

Potassium 
lllg/l 
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SAl1PlE MEAN 
SIZE 

6 2. 1 

6 14.5 

6 2·0. 8 

2 1.27 

2 0.24 

2 0.47 

6 3. 9 

6 3. 7 

6 251.7 

6 147.0 

6 180. 3 

7 7.3 

7 477.1 

6 35.S 

7 19.3 

2 5. 5 

2 2.0 

STANDA.6.D 
ERROR 
0.24 

3.50 

1.76 

1.62 

0.03 

0.16 

1. 86 

0.78 

2.33 

2.35 

3.95 

0.67 

25. 42 

1.31 

0.10 

0.50 

o.oo 



Vertical profile for selected measurements on the sampLing date 
( 8/ 2/79) with the most pronounced stratification (if any). 

DEPTH TElH OXYGEN TOTAL p pH CHL a 
m c mg/1 mg/cu m mg/CU m 

0 26.1 6.8 22.1 a.2 a.a 
1 26.0 
2 25.4 
3 25. 1 3.5 32.0 a.o 12. 0 
4 24.9 
5 24.7 2.0 27.7 1.a 6.7 
6 23.7 
7 21.7 
8 20.3 0. 1 21.7 7.7 1. 7 
9 19.2 

10 1a.6 
1 1 17.5 0.2 13a. 8 7.6 o. 9 
12 16.3 
13 14.6 
14 13.6 0.3 395.4 a. o 0.7 
15 1~.9 

'I his lake was included in the National Eutrophication Survey 
and was classified as eutrophic. 'Ihe limiting nutrient was 
determined to be pho~fhorus. 

NON-POINT POLLOTICN SCOBCES 

Shoreline erosion: 
Shoreline erosion may he a significant source of siltation 

Estimated erosion rate in region= 3.01- 4.93 Tons1Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 214. 
Potential nutrient input index = 

area watershed in row crops/lake area= 47.2 
75.~ of watershed is in approved soil conservation practices. 

Eest management practices reccmmended by local scs orrice: 
conservation tiilase, terraces, pcnds1sediment and water 
cc.n ti: cl basins. 

POINT SOURCE POlLUlICN 

Scurce/NPEDES # {if any) 

Plaines Pcult~y Fa~ms, Inc. 
IA00~3354 & IA003747S 
750 hcgs 

Comments 

5-cell lagoon ~ith no outflow 

Sewage lagoon 
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LAKE USE ASSESSHEN! 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-vildlife, warmwatex aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public farks: 
Eig Creek State Park 

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

ACTIVITY 
Fishing 

.Frcm boats 
Shore or ice fishing 

Swimming 
Pleasure boating 
Hun ting 
Picnicking,camping,other 
activities frcmpted 
by the lake's presence 
SDOWl!IObiling 
Ice skating and cross­
ccunt.ry skiing 
TOTAL 

TO'IAL 

2b415. 
70575. 
45575. 
22060. 
2823. 

37675. 
1737. 

1"i5. 
207035. 

DSE1ACRE 

29.2 
78.0 
50.4 
24.4 

3.1 

41.6 
1.9 

0.2 
228.8 

USE/HECTABE 

72.0 
19 2. 3 
12q. 2 
60. 1 

7.7 

102. 7 
4.7 

o.s 
564. 1 

Special events at Big Creek Lake contributin~ tc mo~e 
than normal use include four to iive fishing tournaments (30 
FECple each) and two sailing ~~gattas each month in the sum­
mer (700 pecfle each). 

IMPAIBMEN'IS 

Recreation activities in Eig Creek Lake do not appea~ to 
be impaired by FOO~ water quality or a~uatic plants. Iowa 
conservation co~mission personnel consider lake usage to be at 
its fCtential. 

Estimated aquatic plant coverage 10 ~ 

Estimated winterkill freguencies; rare if ever 
Estimated summerkill treguencies: rare if ever 

LAKE BEST03A!ION BECOMMENDATICNS 

the water quality of this lake, like 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 detrimental ta the lake in several ways. It 
ccntributes to the filling of the basin making the lake more 
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shallow in the near term and basteni~g the basin's long term 
extinction. Plant nutrients such as FhOS?horus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil farticles. Following storm events, sediments 
introduced into the lake reduce light transfarency, may 
inteifere with sig~t-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a stxong soil conservation program is recommended for 
this watershed utilizing the best management t1Cactices 
recommended by the local sail conservation service office (see 
section on non-fvint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. ae3earch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tila lines can 
make significant contributions to the nutrient budgets of 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runo.if, and 
spray irrigation of surplus water frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help improve the watex guaiity in the lake and 
slow down the tilling 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. Ther~ are insufficient data on 
the present inputs of sediments, nutxient£, and other 
non-feint fOllutants to the lake. Furthermore we do uo~ have 
adeguate informaticn to gauge the effectiveness oi such a 
ccnservaticn p~ogram. 
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BlG SPIRIT LAKE 

LOCATICN 
County: Dickinson 

J ac.ks 011 , ri N 
Townshi ~ 100 N 

Latitude 
Longitude 

Bange 36 W 

43 Deg 28 Min N 
95 Deg ' 6 Min ~ 

Section 16 

iATERSHED CHABACTEBISTICS 
Watershed area{excluding lake surface) 

13950. hectares { 34471. acres) 

Soil Associations 
Assoc a 

14 
15 

within watershed 
area ha 

12546. 
11.J04. 

Estimated land uses (i) 

j of total 
89.9 
10.1 

Cropland Pastuxe Forestry Towns Other 
e9.6 6.5 o.ti 0.1 3.5 

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

11.J Nearly level to moderately sloping {0-93) prairie­
derived soils developed from Wisccnsin till on 'Che 
Cary Late. Clarion, Webster, Canisteo, and Nicollet 
soils. 

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

Per cent of shoreline in FUblic cwnership 17 3 

PHYSICAL CHABACrERISTICS OF LAKE 
Measurements from 1971 map 
Area 1688. ha (4169. A) 
Length of shoreline 2631.J~. m ( 86432. ft) 
Kaximum depth 7.3 m ( 24.0 ft) 
Hea.n dept.h 5. 3 m ( 17. ft) 
Vclume 116135600. cubic meters ( 94114. acre-feet) 
Shoreline development 1.58 Volume dgvelcpment 2.16 
watershed/lake area ratio 8.3 
Orig.in of l:asin: Natural ' 
Esti~at~d annual precipitation 69. cm 
Estimatad annual runoff E. cm 
Estimated lake evacoration 89. cm 
Thermal stratification? No 
Major inf lows (nam.:d and/or permanent st:::eams) 

Onnamed Cr from Loon L,MN, 
Outlet: To East Okotoji L 
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· I.>. - DEPTHS IN FEET 

B .1 G S p I R I T L 
Dickinson C AKE aunty 



2C8 Agei.cy: 
Iowa Department oi ZnvironmP.ntal Quality 
900 East Grand Avenue 
Des Moines, Iowa ~0319 

~CLlD!ION ASSESSMENT 
Data f.rom lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samFles in 
the upper mixed zcne of the lake. 

PABAHETE:E 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

!otal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonid nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
:ng/l 

Seston dry weight 
mg/l 

! u.rtidi ty 
JTU 

'Iotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Tctal dlkalinity 
mg/l as CaC03 

Dissolved oxysen 
iDg/l 

5Fecific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdi um 
mg/l 

Fctassi um 
mg/l 
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SAMELE MEAN 
SIZE 

6 1. 0 

9 "6· 2 

8 6 7. 4 

2 1. 1 

2 o. 2 

2 o. 1 

8 11.0 

9 23'5. 4 

9 82. 4 

8 190.7 

a a. 4 

9 426.7 

3 43. 8 

3 16. 3 

2 9.5 

2 a.a 

STANDARD 
EB BOB 
0.07 

s.20 

6. 11 

0.22 

0.01 

0.02 

0.81 

o.t>a 

1.so 

2.28 

1 • "2 

0.55 

4.93 

0.93 

0. 17 

0.50 

o.oo 



Verticdl p~ofile for selected measuremeats on the sampling date 
( 8/14/79} vi th the mcst pronounced stratification (if any). 

DEPTH 
m 

0 
1 
2 

TEM.P 
c 

21.4 
21.4 
21.5 

3 21.5 

OXYGEN 
mg/l 

6.8 

6.9 

TOTAL p !Jll CHl a 
mg1cu m mg/cu m 

80.1 8. 6 68.4 

82. 2 a. 6 5 3. 7 

4 21.5 6.s 79.1 s.6 56.9 
5 :;; , • 5 
6 ~1.5 

This lake vas includad in the National Eutrophication Survey 
and was classified as eutrophic. The limiting nutrient was 
determined to be phosphorus, ~erhaps sometimes nitrogen. 

NCN-FCINT PO~lUT!CN ~CuRCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 3.01- 4.93 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area} x soil loss rate = 25. 
Potential nutrient input index = 

area watershed in row crops/lake area= 5.7 
32.~ of watershed is in approved soil conservation practices. 

Best management practices reccmmended by local SCS office: 
conservation tillage, grass waterways, terraces, 
ponds;sediment and water control basins, strip-cropping, 
ccntouring, rastureland and pastureland icprovement. 

POINi SOURCE FOLLUtION 

Source1NPEDES # (if an1) 

80 cattle 
600 cattle 

lAKE ijSE ~SSESSMENT 

Comments 

No controls 
Runcff ccntrcls 

Surface water classificatiou(s) 
Class A-primary body contact recreation. 
Class B(W)-wildliie, warmwater aquatic life, secondary body 

contact. 
Class c-raw •ater source for a potable water supply. 
This lake has alsc been designated as high ~uality water and 
is thus subject to higher stanoards to protect existing uses. 

This lake is used as a raw water socrce for 
about 3400 persons at Spirit Lake. 
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Public pa.r.ks: 
Ainsworth Eeach and boat ramp (County) 
Marble Beach Park (State) 
Orleans Access (Putlic) 
Minnewaukon Fish and •ildlife Access 
C.randalls Beach 
Hales Slough Fish and Wildlife Access 

Estimates of to~ai an~ual lake use made by Iowa Conservation 
Commission district fisheries bi~logists based on a combination 
cf existing records and professional judgcme~t. 

ACTIVITY TOTAL USE/AC:ii£ USE/HECTARE 
Fishing 

From boats 50556. 12.1 30.0 
Shore or ice fishing 99767. 23.9 59. 1 

Swimming 601~4. 15.9 39.2 
Pleasure .toating 12244 • 2.9 7.3 
Hunting 2541. 0.6 1. 5 
Picnicking,camping,otber 
activities E=rom Fted 
by the lake's presence 6165E7. 147.9 365. 3 
Snowmcbiling 16925. 4.1 10.0 
Ice skating and CJ:OSS-

ccuntry skiing 4343. 1.0 2.6 
TOTAL 869087. 208.5 514.9 

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

IPIPAiiiHENTS 

Swimming may be impaired in Eig Spirit Lake daring pa.rt 
of the summer because of secchi depths less than one met:r 
caused by algal populations. Io~a Conservation Commission 
personnel considar lake usage to te at its fotential. 

Estimated aquatic plant coverage 25 j 

Estimated winterkill fre~uencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATICN RECC~~ENtATICNS 

!he water quality of this lake, like all ~akes, is 
sticngly influenced by the materials that are wash~d into i~ 
through its t~ibutary streams. Silt frcm soil erosion in the 
watershed is det~imental ty the lake in severdl ways. It 
ccntributes to the filling of the basin making the lake more 
shallow in the near te~m and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonid 
nitrogen and several festicides axe carried into the lake 
attached to soil ~articles. Foilowing storm events, sediments 
introduced into the lake ~educe light tran~~a~~ncy, may 
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interfere with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a strong soil conservation program is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-~oint follution for this lake). In addition, 
it is recommended that steps be taken tu reduce the amounts of 
livestock wastes reaching t.ributary streams. Research on the 
Iowa great lakes bas indicated small livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to tbe nutrient budgets of 
downstream lakes. 1he use of practices such as diversion 
terraces above !esdlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus ~ater from such lagoons can 
si;nificantly reduce the nutrient 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 tilling of the lake aith sediments. They will 
help protect the lake fxom future degradation: however, it is 
not possible to state the degree such a ptogram might incredse 
the water quality in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and other 
ncn-fcint follutants to the lake. Furthermor~ we do not have 
adequate information to gauge the effectiveness of such a 
ccnservation pcogram. 
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Ela\CK HAWK LA KE 

LOCA'IION 
Ccunty: sac 

Township 87 N 

Latitude 
longitude 

Range 36 i 

WATERSHED CHARACTERISTICS 

42 Deg 18 ~in N 
95 Deg 1 Min W 

section 34 

Watershed area(excluding lake surface) 
4961. hectares ( 1225 S. acres) 

Soil Associations 
Assoc # 

11 
14 
15 
18 
24 
26 

withln watexshed 
area ha 

914. 
187. 

3517. 
87. 
18. 

238. 
Estimated land uses (i) 

Cxcflaod Pasture Forestry 
80.9 12.4 1.8 

Towns 
1. 0 

I of 

Other 
3.9 

total 
18.4 
3.8 

70.9 
1.8 
0.4 
4.8 

Description of toFography and soils in soil associations 
repxesented in the watershed 

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

14 Nearly level to moderately sloping (0-91) prairie­
derived soils developed from Wisconsin till on the 
Cary Lote. Clarion, WebsteL, Canisteo, and Nicollet 
soils. 

15 Nearly level to moderately sloping (0-91) pLairie­
darived soils developed frcm Wisconsin till on the 
Cary Lobe. Includes very poorly drain~d depressioual 
soils. Clarion, Nicollet, Storden, and Wetster soils. 

18 Nearly level aaa gently slcping {0-5%) prairie­
derived soils developed from Wisccnsin till on the 
Cary Lobe. Calcareous soils are common. Clarion, 
Harps, Cani~teo, Webster, and Niccllet soils. 

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

26 Gently to st rcngly sloping ( 2-1 4%) ~.cairis-d.ar i ved 
soils developed from loess. Marshall soils. 

Per cent of shoreline in public cwnership 59 % 
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DEPTHS IN FEET 

4815 ftETERS 

1--------------------------------------1 BLACK HAWK LAKE 
Sac County 



PHYSICAL CHABACTEaIS'IlCS OF LAKE 
Measurements frcm 1973 maF 
Area 374. ha ( 925. A) 
Length of shoLeline 18329. m ( 60134. ft) 
Maximum depth 3.7 m ' 12.0 ft) 
Mean depth 1.6 m ( ~. ft) 
Volume 5821896. cubic meters ( 4718. acre-feet) 
Shoreline development 2.67 Volume development 1.28 
watershed/laKe area ratio 13.3 
Origin of basin: Natural 
Estimated annual precipitation 74. cm 
Estimated annual runoff 10. cm 
Estimated lake eva~oration 97. cm 
thermal stratification? No 
Major inflows (namEd and/or permanent streams) 

Wall Lake Inlet 
Outlet: Wali lake Cutlet 
208 Agency: 

Icwa Department of ~nvironmental 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 u~per mixed zone cf the lake. 

J.>A.RU1E'I fR SAMPLE KEAN STANDABD 
SIZE Ea ROB 

secchi disc depth 6 0.2 0.03 
meters 

Chlorophyll a 30 148. 6 10. 9 2 
mg/cubic meter 

'Iotal phosphorus 9 236. 3 16. 79 
mg1cucic mete.I: 

Kjeldahl ni t.i:oge.n 12 1.30 0.06 
mg/l 

Ammonia nitrosen 12 0.07 0.01 
mg/l 

Nitrate + nit-rite nitrogen 12 0.10 0.02 
mg/l 

S e.ston dcy weight 36 39.2 2. 8 3 
mg/l 

Tu.rbidi.ty 10 30.3 3.08 
JTD 

'I at al hardness 1 0 231. 8 6.20 
mg/l as CaCC3 
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Calcium ilardness 10 124.8 3,97 
mg/l as CdC03 

Tctal alkal.i.Dity 10 17 3. 8 5.03 
mg/l as cacc3 

tissolved oxygen 9 5.8 0.35 
mg/l 

Specific conductance 9 383.3 29. 4 7 
micromhcs/cm at 25 c 

Sulfate 7 1n.2 4.76 
mg/l 

Chloride 6 21. 8 0.11 
mg/l 

Scdium 2 11. 5 a.so 
mg;l 

Pctassi um 2 4.0 o.oo 
mg/l 

Vextical ~refile for salected measurements on the sampiing date 
8/16/79) with ~he mcst fronounced stratification (if any). 

DEPTH 
m 

TEMP 
c 

OXYGEN 
mg/l 

TOT.AL P 
mg/cu m 

pH CHL a 
mg/cu m 

0 19.6 7.0 21~.4 8.3 214.1 
1 19.6 6.9 211.4 8.3 216.3 
2 19.o 6.9 203.8 8,3 154.4 

This lake was included in the National Eutro~hicatian Suxvey 
and was classified as eutrophic. The limiting nutrient was 
determined to be Fhosphorus, perhaps scmetimes nitrogen. 

NCN-ECINT PCLLOTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 4.94- 6.99 Tans1Acre1~r 
Potential siltation iDdex = 

(watershed area/lake axea) x soil lass rate = 80. 
Potential nutrient input index = 

area watershed in row crcps/lake area= 10.7 
33.~ of wateLshed is in approved soil conservation fractices. 

Best management practices reccmmended by local SCS office: 
terraces, conservation tillage, crop rotation. 

PCIN~ SOURCE PCLLO!ICN 

Ne feint sources identified 

LAKE CSE ASSESS~EN! 

s~rface vater classification(s) 
Class A-primary l:ody con tact recreatic n. 
Ciass B(W)-wildliie, warmwat6r aquatic life, secondacy body 

contact, 
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This lake is not designated as a public water supply. 

i: u.blic parks: 
Black Hawk State Park 
Speaker Park (City) 
cresent Beach PaLk (City) 

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

ACTIVITY 
Fishing 

Frcm boats 
Shere or ice fishing 

Swimming 
Plea.sure boating 
Hunting 
Picnicking,camping,otter 
activities ~tOmfted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
ccun try skiing 
TC'IAL 

TOTAL 

803. 
190 92. 
22150. 
14434. 
2279. 

o1P3 62. 
2865. 

1475. 
127960. 

USE/ACliE 

0.9 
20.6 
23.9 
15.6 

2.5 

70.1 
3.1 

1.6 
138.3 

USE/HECTARE 

2. 1 
51.0 
59.2 
38.6 

6. 1 

17 3. 4 
7.7 

3.9 
342. 1 

Special events at Black Hawk Lake contributing tc ~ore 
than normal use include a summer ~ater carnival (35,000 
t:eople) • 

IMPAI.BMEN·IS 

Swimming may te impaired in Black Hawk Lake throughout 
the summer because of secchi depths less than one meter caused 
by algal pofulations and other suspended matter. Fre~uent 
winterkills may limit fishing potential. Iowa Conservation 
Commission personnel consider lake usage to he below its 
t:ctential because of a severe fish vinterkill in 1974. Fish­
ery renovation using chemicals was undertaken in 1979. •inter 
aeration was started in 1978. 

Estimated aquatic f lant coverage O i 
Artificial aetation used 
Estimated winterkill frequencies: 1 year cut of 3 
Estimated summerkill frequencies: xare if ever 

LAKE RESTOBATICN BiCC~MENDATICNS 

The shallcwness cf this lake contributes significan~ly tc 
its water quality ~roblems. Becduse thare is ~el~tively 
little dilution ~£ nutrient inputs, nutrien~ concentrat~Jns 
are relatively high leading to high algal concentrations and 
t:oor water transparency. The shallowness also facilitates 
wind resuspension 0£ ~ottom sediments causing gre~~er inter~al 
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nutriant 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 fis~kiJ.ls. 
Deepening oi the water column through dredging and or raised 
water levels should help to solve the proclem. As an 
alternative, the symftc~s of the frobl~m could be alleviated 
by artificial aeration in the winter to prevent the oxygen 
concentrations from declining to lethal levels. The first 
procedure would provide the greatest improvements to the lake; 
bovever, the second procedure would also have significant 
benefits. 

The water ~ua.lity of this lake, like all laKes, is 
strongly influenced by the materials that are washed into it 
through its tributary stxeams. Silt frcm soil erosion 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 term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a stxong soil conservation program is recommenued for 
this watershed utilizing the best management ~ractices 
recommended by the lccal soil conservation service office (see 
section on non-faint 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 concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contxibutions to 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 from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
Lasis tbey will help improve the ~ater quality in the laKe and 
slow down the filling of tha lake with sediments. Ihey •ill 
help protect the lake from future degradation; however, it is 
net f Ossible to stats tbs degree such a pro~ram might increase 
the water quality in the lake. !h~re are insufficient data on 
th~ present inputs of sediments, nutrients, anj othar 
non-point pollutants to the lake. Furthermore we do not have 
adesuate information to gauge the e1fectiveness of such a 
conservation program. 
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ELUE LAKE 

LOCATIC N 
county: nonona 

Towns.hip 83 N 

Latitude 
longitude 

Banye q6 w 

42 Deg 2 Hin N 
96 Deg 10 Mi.n ii 

Section 2 

WATEBSHED CHABACTEBISTICS 
Watershed area(excluding lake surface) 

643. hecta.res ( 1590. acres) 

Soil Associations 
Assoc ~ 

~1 
22 

within watershed 
area ha 

5E1. 
63. 

Estimated land uses (I) 

~ of total 
90.3 

9.7 

Cropland Pasture Forestry Towns Other 
89.3 4.7 2.2 o.o 3.7 

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

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

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

Per cent of shoreline in public o~nership 16 ~ 

PHYSICAL CHABACTEBISlICS OF LAKE 
Measurements from 1377 ~ap 
Area 109. ha ( 26S. A) 
Le~gth 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 d~velopment 2.39 Volume develcpment 1.25 
watershed/lake area ratio ~.9 

Origin of basin: NatuLal 
Estimated annual preci~itation 71. cm 
Estimated annual runoff 8. cm 
Estimated lake evaporation 102. cm 
Thermal stratification? No 
Major inflows (na~ed and/or permanent streams) 

None 
outlet: None 
208 Agency: 

lava Department of Environmental Quality 
900 East Grand Avenue 
Des Moinas, Iowa 50319 
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BLUE LAKE 
Monona County 



PCLLU'IIGN ASSISS~ENT 

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. 

PARAM.ETEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

'Iotal phosphorus 
mg/cubic meter 

KJeldahl nitrogen 
mg/l 

dmmonia nitrogen 
mg1l 

Nitrate + nitrite nitrogen 
mg/l 

Seston d.ry weight 
mg/l 

Iu.c.tidity 
JTU 

'Iota.l hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaC03 

'Iotal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

S~ecif1c conductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SAMFLE MEAN 
SIZE 

3 2.0 

2 6 4. 7 

5 38.3 

2 o.aa 

2 0.23 

2 0.07 

14 2. 9 

8 5. 5 

8 266.5 

8 101.2 

8 242. 5 

8 7.3 

a so a. a 

3 99.2 

3 4.5 

1 46,0 

1 11. 0 

STANDARD 
ERROR 

0 • .29 

1.07 

1. ~a 

0.04 

0.04 

0.01 

0.32 

2.53 

9.68 

11. 16 

1.2.oO 

0.56 

12.17 

1. 59 

o.oo 



Vertical profile for selected measur~ments en the sampling date 
( 8/28/79) with the mast proncuncsd stratification (if any). 

OEFTH TE.M.P OXYGEN TOTAL .P pH CHL a 
m c mg/l mg/cu m :ng/CU m 

a 22.a 8.1 4C.8 8.3 28. 1 
1 22. 6 a.a 40.1 8.2 15. 3 
2 21. 0 4.2 43.2 7.8 3. 7 

This lake vas not i~cluded in the National Eutrophicatio~ 
survey. The t~ophic state based on 1979 survey is eutrophic. 

NCN-PCINT PCLlUTICN SOUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = o- 3.0 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 9. 
Potential nutrient input index = 

area watershed in rev crops/lake area = 5.3 
100.i of watershed is in approved soil conservation practices. 
Best management practices recommendtd by local scs office: 
conservation tillage, conservation planting (trees,grass), 
c:c.op co ta tion. 

PCIN! SOURCE POLLO!ICN 

No Feint sources identified 

LAKE DSE ASSESSME~! 

suzface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-wildlife, wacmwater aquatic life, secondary body 

contact. 
This lake is not designated as a public vater supply. 

Pu.blic parks: 
Lawis and Clark State Park 

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

ACTIVITY 'IO'IAL US.E1ACiiE USE1HEC'IARE 
Fishing 

Frcm boats 17414. 64.7 159. B 
Shore or ice f ishicg 16310. 60.9 150. 2 

swimming 36E1B. 136.1 335. ~ 
l?leasura boating 41565. 154.5 381. 3 
Hunting 14102. 52.4 129. 4 
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Picnickin9,camping,otter 
activities from~ted 
by the lake's presence 
Sno vmobiling 
Ice skating and crass­
country skiing 
TOTAL 

274806. 
1215. 

5642. 
Q07732. 

1021.6 
4.5 

21.0 
1515.7 

2521. 2 
11. 1 

51.8 
37£J0.7 

Special events at Blue Lake contri~uting to more than 
normal use include July qth fireworks (S,000 people). 

IMPAiliMENTS 

A~uatic vascular plant growth in Blue Lake has restricted 
boating, s~imming, and fishing activities. Frequent winter­
kiiis and occa.sionai summerkills have further impacted f is.h­
ing. Iowa Conservation Commission perscnnel consider lake 
usage to be below its potential. 

Estimated aquatic plant coverage 82 S 
Estimated winterkill frequencies: 1 year out of 5 
Estimated summerkill fresuencies: 1 year out of 10 

LAKE RESTORATION BICOMMENDATICNS 

Elue Lake is characterized by shallow depths, fluctuating 
water levels, a large population oi aquatic plants, and 
frequent winterkills. Blue Lake is currently undergoing a 
restoration Frogrdm which includes dredging, addition of 
supplemental ground water, and stccking of White Amur. Blue 
Lake's vatershEd is also being enlarged to provide the lake 
with additional surface runoff. 
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BOB WHITE LAKE 

LCCA'IION 
Cou.nty: Wayne 

Township 68 N 

Latitude 
longitude 

Range 22 Ii 

40 Deg 43 Mi.n N 
93 Deg 24 Min w 

Sectio.n 4 

WATEBSHED CB&RACTEBISTICS 
Watershed area{excluding lake surface) 

1375. hectares ( 3398. acres) 

Soil Associations ~ithin vate~shed 
Assoc i area na 

39 611. 
40 764. 

Estimated land uses (~) 

~ of totdl 
44.5 
55.5 

Ctcpland Pasture Forestry Towns Other 
72.2 22.9 2.0 o.o 2.9 

Cescription of tof ography ·and soils ic soil associations 
represented in the watershed 

39 Nearly level to moderately sloping (0-93) prairie­
derived soils developed irom loess. Edina and 
Seymour soils. 

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

Fer cent of shoreline in public cwnership 71 I 

PHYSICAL CHARACTERIS'IICS OF LAKE 
Measurements frcm 1977 map 
Area 36. ba ( 8 9. A) 
length of shoreline 6300. m ( 20670. ft) 
Maximum depth 4. 3 m ( 14.0 ft) 
Mean depth 1.5 m ( ~. ft) 
Vclume 548053. cuDic meters ( 444. acre-feet) 
Shoreline deveiopment 2.97 Volume development 1.07 
Watershed/lake area ratio 3S.2 
Origin of basin: Impoundment 
Estimated annual precipitation 86. cm 
Estimated annual runoff 18. cm 
Estimated lake evaporation 97. cm 
Thermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

S Fork Chariton R 
Cutlet: s Fork Chariton R 
208 Agency: 

Iowa uepartment of Environme~tal Quality 
900 East Gzana Avenue 
Des Moines, Iowa 50319 
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BOB WHITE 
Wayne County LAKE 



PCLLUTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for sa2ples in 
the upper mixed zone of the lake. 

PARAHETEli 

Secchi disc dept.h 
meters 

Chlorophyll a 
mg/cu.bic meter 

'Iotal phosphorus 
mg/cubic mete.r 

Kjeidahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
J'I(J 

'lotal hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaC03 

'Iota! alkalinity 
mg/l as caco:; 

Dissclved oxygen 
mg/l 

SFecific conductance 
micrcmhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

.Potassium 
mg/l 
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SAl!PLE HEAN 
SIZE 

6 o. 2 

9 12. 7 

7 166. 7 

2 o. 6 

2 0.2 

2 o. 4 

9 44.2 

7 48. 7 

a 94.3 

8 69. 2 

8 69.0 

8 6. 7 

8 208.1 

3 23.5 

4 a. 2 

2 7. 0 

2 6.0 

STANDARD 
EB ROB 
0.03 

1.42 

37.54 

0.07 

0.13 

0.02 

12. 55 

13. 0 3 

2.55 

1. 85 

2. 51 

0.77 

2.98 

o.5U 

0.14 

o.oo 

o.oo 



Vertical frofile for selected measurements en the sampling date 
( 8/~1/79) with the most pronounced stratification (if any). 

DEPTH T!l!.P OXYGEN TOTAL p .PH CHL a 
m c mg/l mg1c11 m mg/CU m 

0 26.8 7.2 175.1 7.9 12.0 
1 26.8 
2 26.6 6.8 19ij.9 7.9 16. 5 
3 22.2 2.3 298.1 1.q 6. 7 

This lake was not included i.n t.!le National Eutraphication 
survey. The trophic state based on 1979 survey is eutro~hic. 

NCN-ECINT PCLLUTICN SCUliC!S 

Shoreline erosion: 
A few sections of sboxeline with severe erosion 

Estimated erosion rate in region= 10.80-11.97 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = q35. 
Potential nutrient infut index = 

area watershed in row crops/lake area = 27.6 
55.i of watershed is in approved soil conservation practices. 

Eest management practices reccmmended by local SCS ~ffice: 
terraces, contouring, conservation tillage, crop rotation, 
pastureland and pastureland improvement. 

PCIN1 SCUBCE EGLLUTIC~ 

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. 
Class c-~aw water source for a fotable water supply. 

This lake is used as a raw wate£ source for 
atcut 700 persons at Allerton. 

Public parks: 
Bcb White State ~ark 

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

ACTIVI'IY 
Fishing 

Fi::cm boats 

' TOT'AL 

ij 35. 
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Shore or ice fishing 53€3. 60.S 149.5 
SwimmiDg 7698. 86.5 213.8 
Eleasure boating 91. 1.0 2.5 
Hunting o. o.o o.o 
Picnicking,camping,ctber 
activities prompted 
by the lake's presence 2170. 24.4 60.3 
Snowmcbiling o. o.o o.o 
Ice skating and cross-
ccuntry skiing 122. 1.4 3.4 
TCTAL 15899. 178.6 441.6 

IftPAIEMEN~S 

Swimming may be impaired in Bob White Lake throughout the 
summer 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 aguatic plant coverage 
Estimated winterkill freguencies: 
Estimated summerkill frequencies: 

LAKE BESTORATICN BECC~aENDATICNS 

2 I 
rare if ever 
rare if ever 

~he water quality of this lake, like all lakes, is 
strongly influenced by the mateLials that are washed into it 
through its tributary streams. Silt from soil erosion ill the 
watershed is det~imental tc the lake in several ways. It 
contributes to the filiing of the tasin making the lake more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitxogen and several pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the laka reduce light transparency, may 
interfere with sight-feeding fish dnd the develofment of fish 
eggs, and may smother gill-breathing invertebrates. ioc this 
reason a strong soil conservation program i~ recommended for 
this watershed utiiizing the best management practices 
reccmmended by the local soil conservation service oifice (see 
section on non-Feint ~ollution foe this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching trihutary streams. Hesedrch on the 
Iowa great lakes bas indicat~d small livestock cuncantrations 
in areas with direct drainage to streams oL tile lines ca~ 
make significant co4tributions to the nutrient budgets of 
downstream lakes. the use of practices such as uivcrsioL 
terraces above feedlots, lagoons to catch feedlot runoif, ana 
spray irrigation of sur?lus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land usg recommendaticns are made on tl~ 
basis they will hel~ improve the water quality in the lake and 
slow down the filling of the lake with sediments. They •ill 
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help protect the ~ak~ from future degracation; however, it is 
not possible to state the degxee such a program might i~crease 
the watar quality in the lake. There are insufficient data on 
the present inputs of sediments, nutxients, and other 
non-point pollutants to the lake. Pu4thermore we do not have 
ade~uata information to gauge the effectiveness of such a 
conservation progxam. 
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BBIGGS WOODS lAKE 

LCCA'IION 
Ccu.nty: Hamilton 

Township 88 N 

Latitude 
Longitude 

.Bange 25 w 

42 Deg 26 Min N 
93 Deg 48 Min w 

Section 17 

WATEBSHED CHABACTE.BISTICS 
Watershed area(excluding lake surface) 

10SQ. hectares ( 2600. acres) 

Soil Associations 
Assoc ; 

14 
217 

within watershed 
area ha 

892. 
162. 

Estimated lana uses (3) 

S of total 
84.6 
15. 4 

Cropland Pastu.re Forestry Towns Other 
84.7 7.7 4.4 o.o 3.2 

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

14 Nearly level to moderately sloping (0-9i) praixie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Clarion, Webster, Canisteo, and Nicollet 
soils. 

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

Per cent of shoreline in public ownership 100 % 

PHYSICAL CH~RACTERISTICS CF LAKE 
~easurements from 1979 map 
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. ft) 
Volume 865638. cuDic meters ( 701. acre-feet) 
Shoreline development 2.19 Volume development 1.18 
Watershed/lake area ratio 43.9. 
Origin of basin: Impoundment 
Estimated annual pr~cipitation 76. cm 
Estimated annual runoff 13. cm 
Estimated lake evaForation 91. cm 
'Ihermal stratification? Yes 
Major inf lows (nam~d and/or permanent streams) 

None 
outlet: unnamed 
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BRIGGS WOODS LAKE 
Hamilton County 



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

POLLUTION ASSESSaENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the Ufper miied zone of the lake. 

P.ABAM.ET.EB 

Secchi disc depth 
meters 

C.hlorophyll a 
mg/cu.hie meter 

~otal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'I url:idi ty 
JTU 

'Ictal hardness 
mg/l as caco 3 

Calcium hardness 
mg/l as CaC03 

Tctal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micrcmhos/cm at 25 c 

Sulfate 
mg/l 

Chlcride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

6 2. 8 

9 32. 0 

9 39.6 

2 1.a 

2 o. 1 

2 "'· 7 

9 3. 5 

9 1. 9 

10 298. 2 

10 175.1.J 

9 213.1 

12 9.5 

9 53 2. 8 

5 22. 6 

2 s. 0 

2 2. 0 

STANDARD 
ERR OB 
0.66 

10. 27 

13. 37 

0.81.J 

0.01 

0.25 

1.27 

o.52 

7.69 

5. 14 

4.68 

0.44 

16. qO 

2.95 

1.40 

o.oo 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8123179) vith the most fronounced stratification (if a.ny). 

DEPTH TEMP CXYGEN TOTAL p pH CHL a 
m c mg/l mg1cu m mg/cu m 

0 22.5 8.8 17.1 8.4 60.8 
1 22.6 8.9 1 !: • 7 8.4 s. 1 
2 22.6 8.7 16. 5 0.s 70. 2 
3 21.4 

" 20.s 4.e 14S.6 7.7 4. 1 
5 19.9 

This lake was not included i.n the Naticnal Eutrophication 
survey. The trophic state based en 197S survey is eu t.ro,t>hic. 

NON-I? CI NT .POLLUTION SCURCES 

Shoreline erosion: 
Negligible 

Estimated erosion tate in region = 0- 3.0 Tons/Ac.re/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss .rate = oo. 
Potential nutrient input index = 

area watershed in row crops/lake area = 37.2 
95.~ of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
terraces, crop rotation, conservation tillage. 

PCINT SOOBCE EOLLUTICN 

No point sources identified 

LAKE CSE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class E(W)-vildlife, warmwater aquatic life, secondary bQdy 

contact. 
~his lake is not designated as a public water suFply. 

Public Farks: 
B.ciggs Woods 

Estimates of total annual la~e use made by Iowa Conservation 
Ccmmission district f ishe.ries biologists based on a comoination 
of existing records and Frofessional Judgement. 

ACTIVITY 
Fishing 

F..ccm boats 

l'OTAL 

7034. 
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USE/ACBE USE/HECTABE 

119. 2 29 3. 1 



Shere or ice fishing 15242. 258.3 635.1 
Swimming 16827. 285.2 70 1. 1 
Pleasu.re boating 3212. 54.4 133. 8 
Hunting o. o.o o.o 
Picnicking,camping,other 
activities J?Iompted 
.t:y the lake's prese.nce 39030. 661.5 1626.3 
Snowmcbiling o. o.o o.o 
Ice skating and ci:oss-
country skiing 1128. 19.1 47.0 
TC!AL 82473. 1397.8 3436. 4 

Special events at Briggs Woods Lake contributin~ to more 
than normal use i~clude a Boy Scout campaLee (400 people). 

IHPAIBl!IEN'l:S 

Swimming may be impaired in Eriggs Woods Lake durin~ part 
of the summer because of Secchi depths less than one meter 
caused by algal populations. Iowa Conservation Com~ission 
personnel consider lake usage ta be at its fOtential. 

Estimated aguatic flant coverage 25 I 
Estimated winterkill freguencies: rare if ever 
Estimated summerkill freguencies: rare if ever 

LAKE BESTOBAtION B!CC~HENDATICNS 

No specific Lestoration efforts are recommended for 
Brisgs Woods Lake. The high wateI guality of this laKe is 
indicated by the four meter Secchi disc transparency observed 
in June samfling, the highest foI any lake throughout the 
survey. However, late summer blooms of blue-green algae may 
still occur. Briggs Woods Lake is fed primarily by tile 
outflows that are l~w in susrended matte£ and attached 
phosphorus. Another potential inf lowing stream, with lower 
water ~ualit1 due to surface runoff of sediments and 
nutrients, has been diverted away from the lake. Limiting 
lake inflows to tile runoff, and diverting streams of lower 
water quality, should be considered in the restorat~on program 
for other lakes in Iowa. 
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B&OWNS LAKE 

LOCATIGN 
County: Woodbury 

Township 87 N 

Latitude 
Longit11de 

Range 47 w 

"2 Deg 19 Min N 
96 Deg 19 Min w 

section 33 

WATERSHED CHARACT3RISTICS 
Watershed area{excluding lake surface) 

421. hectares ( 1040. acres) 

Soil Associations 
Assoc # 

22 
21 

1 

within watershed 
area ha 

37. 
365. 

19. 
Estimated land uses (~) 

i oi 

Cropland Pasture Forestry Towns Other 
88.7 4.9 2.6 o.o 3.8 

total 
a. 1 

86.7 
ij.6 

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

22 Level and nearly level (0-2') soils developed 1rom 
alluvium. Luton, Blencoe, Keg, and Salix soils. 

21 Nearly level (0-2i) soils develcped from alluvium. 
A.l.batcn, Haynie, and Onawa soils. 

1 Nearly level and gently slofing (0-51) soils developed 
from alluvium. Fluvents and Sarpy soils. 

Fer cent of shoreline in public cwnership 60 i 

PHYSICAL CHARACTERISTICS OF LAKE 
Measu£e~e~ts from 1979 map 
Area 89. ha ( 219. A) 
Length of shoreline 9953. m 32654. Et) 
Maximum d.apth 3.0 m ( 10.0 ft) 
Mean depth 1.4 m ( 5. ft) 
Vc.lume 1280 627. cubic mete.rs ( 1038. acre- feet) 
Shoreline develcfment 2.98 Volume development 1.42 
Watershed/lake area ratio 4.7 
Origin of basin: Natu~al 
Estimated annual precipitation 71. cm 
Estimated annuai ranoff 8. cm 
Estimated lake evapo£ation 97. cm 
Thermal st£atification? No 
"ajar inf lows (named and/or permanent streams) 

Ncne 
Outlet: Unnamed 
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BROWNS tAKE 

Woodbuey 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 sam~les in 
the Uf per mixed 2one cf the lake. 

PABAHE'IEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

total fhosphorus 
mg/cubic mete.r 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
111911 

Seston dry weight 
mg/l 

Turbidity 
J'IU 

'Iotal hardness 
mg/l as CaC03 

Calcium hardness 
mgtl as CaC03 

'Iotal alkalinity 
mg/l as caco:: 

Dissolved oiygen 
mg/l 

Sfecific conductance 
micrcmhcs/cm at 25 c 

s ulia te 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SA Ml? LE MEAN 
SIZE 

3 0.9 

20 2.4 

6 43.1 

2 o. 63 

2 0.13 

2 0.09 

9 11.2 

9 9. 0 

9 152. 7 

9 36.7 

9 190.7 

9 7.5 

9 37 2. 2 

3 28.0 

3 10.2 

2 40. 5 

2 10.S 

STANDARD 
ERB.OB 
0.09 

0.38 

2.77 

0.20 

0.02 

o.os 
1. 58 

0.65 

2.14 

2. 45 

4.42 

0.15 

5.72 

1.26 

0. 17 

1.50 

0.50 



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

DEFTH 
m 

0 
1 
2 

TUIE 
c 

23.5 
23.q 
22.8 

CXIGEN 
mg/l 

a.o 
7.8 
7.9 

TOTAL P 
mg/cu m 

31.8 
35.7 
q2.8 

pH 

9.2 
9.2 
9.2 

CHL a 
mg/cu m 

7. 1 
6.0 
o. 7 

This lake was not includc:d in the Naticnal Eutrophicatio.n 
survey. 'Ihe trophic state bas Ed on 1979 survey is eutrophic. 

NCN-POINT POLlUTICN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = o- 3.0 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 7. 
Potential nutrient in~ut index = 

area watershed in row crops/lake area = 4.2 
100.i of watershed is in approved soil conservation fractices. 
Best management practices r~con11aended by local SCS office: 
ccnservation tillage. 

PCINT SOURCE PCLlD!ICN 

No feint sources identified 

LAKE CSE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreaticn. 
Class B(W)-wildlife, varmwater aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public pai:ks: 
Browns Lake-Bigelow Park (County) 

Estimates oi total annual lake use made by Iowa CcnsexvaLion 
Commission district fisheries biologists based on a combination 
of ~xisting ~ecords and professional judgement. 

ACTIVITY 'l:OTAL OSE1.t.CBE USE/P.EC'IA.aE 
Fishing 

FI:c 111 boats 1068. 4.9 12.0 
Shore or ice f l.Sill.ng 39S2. 18.~ 44.9 

Swimming 325 so. 148.b 36 5. 7 
Eleasu.re coating 33E1. 15.3 37.8 
Hun ting 9~54. 42.3 104. 0 
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Picnicking,camping,other 
activities prcmftEd 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
country skiing 
TOTAL 

IMPAI:&tlEN'IS 

26050. 
226. 

382. 
768€3. 

118.9 
1. 0 

1. 7 
351.1 

29 2. 7 
2. 5 

4.3 
86 3. 9 

Swimming may be impaired in Browns Lake during fart of 
the summer because of secchi depths less than one meter caused 
by algal populations. Aguatic plant growth may impair boating 
and shoreline fishing. Frequent winterkills may also limit 
fishing potentia1. Point source FOlluticn from septic systems 
may occur. Iowa Conservation commission fersonnel consider 
lake usage to be below its potential. 

Estimated aquatic f lant coverage 90 I 
Estimated vinterkill freguencies: 1 year out of 3 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATIOti BECC~MENDATICNS 

Erovn•s Lake is characterized by shallowness, a laxge 
pof ulation of macrophytes, and frequent 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 
o~ this water is frojected to increase the lake's maximum 
depth by .85 meters and its surface area by 135 hectares. 
Huch of the additional surface area will be less than one 
meter in depth and should support extensive stands of aquatic 
macrofhytes. The stocking of White Amur is recommended for 
the control of aquatic vegetation. •ater quality and 
biological populations in the lake should be monitored to 
determine the impact of heated effluent additions. 
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CABTER LAKE 

LOCATION 
County: Pottawattamie 

Douglas,NE 
Tcwnship 75 N 

Latitude 
Longitude 

Bange 44 w 

41 Deg 18 Min N 
95 Deg 55 Min ~ 

Section 16 

WATEBSHED CHABACTEBISTICS 
Watershed area(excluding lake surface) 

4707. hectares ( 11632. acres) 

Soil Associations 
Assoc # 

6NE 
SNE 

within watershed 
ai:ea ha 

2092. 
2615. 

Estimated land uses (i) 

I of total 
44.4 
55.6 

Cropland Pasture Forestry Towns Other 
o.o o.o o.o 100.0 o.o 

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

6NE Albaton-Haynie association: Deep, fOOrly drained to 
moderately v~ll drained, nearly level clayey and silty 
soils on bottom land along the Missouri River. 

5NE Monona-Ida association: Deep, well-drained, nearly 
level to very steep silty soils on bluffs adjacent to 
the Missouri Hi~er Valley. 

Fer cent of shoreiine in public ownership 100 ~ 

PHYSICAL CHARACTERISTICS OP LAKE 
Measurements from 1979 map 
Area 128. ha ( 315. A) 
Length of shoreline 10771. m 35339. ft) 
Maximam depth 8.5 m ( 28.0 ft) 
Hean depth 2.5 m ( 0. ft) 
Vclume 318GE73. cubic meters ( 2578. acre-feet) 
Shoreline develc~ment 2.69 voiume dev~lopment 0488 
Watexshed/lake a~ea ratio 36.8 
Origin of basin: Natural 
Estimated annual precipita~ion 81. cm 
Esti~ated anneal runoff 10. cm 
Estiaated lake eva~oration 102. cm 
Thermal stratif 1cation? No 
Major inf lows (named and/or permanent stxeams) 

None 
Cutlet: None 
2C8 Agency: 

Iowa Department of Envircnmental Quality 
900 East Grand Avenue 
Des ~oines, Iowa 50319 
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CARTER LAKE 
Pottawattamie County 



POLLU!IO~ ASSESS~EN! 

Data from lake sarvey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the UFper mixed zone cf tbe lake. 

PA.RA8ETER 

secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

!otal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'! u.r bi di t y 
JTU 

Total hardness 
mg1l as CaC03 

Calcium hardDess 
mg/l as CaC0.3 

!otal. alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

SFeciric conductance 
micrcmhos1cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

5 o. 6 

10 39.4 

10 86.3 

2 0.9 

2 0.2 

2 0.1 

10 11.9 

11 9. 8 

10 219.0 

9 107.3 

11 218.4 
I 

10 7.5 

9 541.1 

3 60. 2 

3 24.8 

2 45. 0 

2 a.s 

STANDARD 
ERB OR 
o.os 

3.21 

6.56 

0.07 

o.oo 

0.02 

1. 10 

0.95 

5.86 

4.53 

2.57 

0.83 

10.37 

0.60 

0.17 

1. 00 

o.so 



Vertical profile £or selected measurements en the sa~pling date 
( 8/27/79) with the most pronounced stratification (if any). 

DE~TB TEHE OXYGEN TOTAL p pH CHl a 
m c mg/1 mg/cu m mg/CU m 

0 23.5 4.5 92.2 8.3 31. 4 
1 23.5 4.3 105.0 8.3 25.8 
2 23.S 4.2 102.2 0. 2 30.7 
3 22.4 

This lake was not included i.n the National Iutropliication 
Survey. The t.I:ophic state based on 1979 survey is eutrophic. 

NCN-ECINT POllUTIC~ SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 0- 3.0 Tons/Acre/Yr 
Pctential siltation index = 

(watershed area/lake area) x soil loss rate = SS. 
Potential nutrient i.nEut index = 

area watershed in row crops/lake area = o.o 
o.~ of watershed is i.n ap~roved soil conservation practices. 

PCIN~ SCUBCE POlLUTIC~ 

Source/NPEDES J (it any) 

EFfley Ai.q:.ort 
NE0111848 
City of Omaha 

LAKE OSE ASSESSHENT 

Comments 

Stormwater runoff 

Stotwwater runoff 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, varm~ater aguatic life, secondary body 

contact. 
lhis iake is not designated as a FUblic water supply. 

Public i::arks: 
L~vi-Carter Park (City of Omaha) 

Estimates of total annual lake use made by Iowa ConservaLion 
Commission district fisheries biologists based on a combination 
of existing rec~rds a.nd ~rofessional judgement. 

AC'IIVITY 
Fishing 

F:ccm boats 

TO'IAL 

2540. 
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USE/ACRE USE/HECTARE 

8.1 19.8 



She.re or ice f is.hing 116 82. 37.1 91.3 
Swimming o. o.o o.o 
Pleasure boating 28954. 92.0 226. 5 
Hunting o. o.o o.o 
Picnicking,camping,otber 
activities p.i:cmi:ted 
.by the lake's presence 18347. 58.2 143. 3 
Snovmcbi.ling 782. 2.5 6. 1 
Ice skating and cross-. 
ccuntty stiing 782. 2.5 6.1 
TOTAL 63127. 200.4 49 3. 2 

I ~PAI BM EN'IS 

Swimming may be impaired in Carter Lake throughout the 
summer because of Secchi depths less than one meter caused by 
algal populations. Aquatic vascular plant growth may inter­
fere with shoreline fishing. Frequent winterkil.ls may limit 
fishing potential. Iowa Conservation Commission personnel 
consider lake usage to be below its potential. 

Estimated aquatic plant coverage 27 i 
Estimated winterkill fre~uencies: 1 year cut of 5 
Estimated summerkill frequencies: rare if ever 

LAKE BESTGBATION aicc~~ENDATICNS 

Water quality in Carter lake is degraded by several urban 
inputs. The Nebraska Department of Environmental Control has 
prepared a report descriting the foor water quality resulti~g 
from storm vatar runoff from the city of Omaha and Eppley 
Aiifort (A Eefort on Carter Lake, Fall 1979) • Storm water 
runoff carries roadway dirt, deicing salt, crgauic matter, and 
nutrients to the lake. There has also been a prohiem with 
FOssible illegal discharges to the storm sever system to the 
northwest of tte lake. In addition, Efpley Airport has 
contributed minor discharges of aviation fuel and ethylene 
glycol used in airplane deicing, as well as major inputs, such 
as a 1977 jet fuel spill intrcducing approximately 6,500 
gallons of tuel to the lake. Eppley AirFort has obtained an 
NFDES Fermit for its storm water discharges, which are 
regularly monitored to insure comFliance. 

It is recommended that storm water runoff from the 
airport and urtan areas be diverted away from Carter Ldke and 
that water be pumped from the Missouri River to maintain water 
levels. To minimize siltation ptohlems, a desilti"j ba&in 
should be used to help remove particulate materials f rcm the 
Missouri R...l.ver water prior to its introduction to the lake. 

Because large quantities of rooted aquatic vegetation 
interfere with recreati~nal activities in this lake, a program 
ot vegetation control is recommended. while this might be 
accomplished through mechanical harvest or the use of 
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chemicals, studies in other Icwa lakes have shown that 
contxolled stocking of the imported White Amur at the ~roper 
densities can frovide biological contr~l. The 
cost-effectiveness and suitacility of White Amur stocking 
should be investigated for this lake. 

The shallcwness of th.LS lake contributes significantly to 
its water guality problems. Because there is xelatively 
little dilution of nutrient inFuts, nutrient concentrations 
axe relatively high leading to high algal concentrations and 
FOOr water transparency. The shallowness alsc facilitates 
wind resuspension cf tottom sediments causing greater internal 
nutrient loading. The resulting high biological productivity 
leads to a high oxygen demand. !he shallowness of the lake 
results in a small capacity to hold dissolved oxygen, thus low 
oxygen concentrations develop causing winter fishkil.ls. 
DeeFening of the wate~ column through dredging and or raised 
water levels should help to salve the problem. As an 
alternative, the symptoms of the Froblem could be alleviated 
by artificial aeration in the winter to prevent the oxygen 
concentrations fcom declining to lethal levels. The first 
procedure would provide the greatest improvements to the lake; 
however, the second procedure would also have significant 
benefits. 
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CENTEB LAKE 

LCCATION 
County: Dickinson 

Tow.nshii: 99 N 

Latitude 
Longitude 

Bange 36 w 

43 Deg 25 Min N 
95 Deg 8 Min W 

Section 7 

iATEBSHED CHARACTEBISTlCS 
Watershed area(excluding lake surface) 

302. hectares ( 745. acres) 

Seil Associations within vatexshed 
Assoc # a.rea ha 

14 302. 
uses (i) 

I of total 
1oo.0 

.Estimated land 
Crcpland 

90.6 
Pasture Forestry Towns Other 

5.7 0.3 o.o J.4 
Description 
represented 

of tOFography and soils in soil associations 
in the watershed 

14 Nearly level tc moderately sloping (0-91) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Clarion, Webster, Canisteo, a.nd Nicollet 
soils. 

Per cent of shoreline in public ownership 16 ~ 

PHYSICAL CHABACTERISTICS OF LAKE 
MeasuLements from 1970 map 
Area 89. ha ( 220. A) 
Length of shoreline 4161. m ( 13651. ft) 
Maximum depth 4.6 m ( 15.0 ft) 
Mean depth 3.5 .ill ( 11. ft) 
Volume 3105489. cubic meters ( 2517. acre-feet) 
Shoreline development 1.24 Volume development 2.28 
Watersbed1lake area ratio 3.4 
Origin of tasin: Natural 
Estimated annual precipitation 69. cm 
Estimated annual ~unofi 8. cm 
Estimated lake evaporation 89. cm 
thermal stxatif ication? Partial 
Majo£ inf lvws (~a~Ed and/or permanent ~txeams) 

None 
Outlet: Unnamed 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa SC319 
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Dickinson County 



PCLLO'IICN ASSESSMENT 
Cata from lake survey in t.he summer of 1979. Each lake 
was sampled at least 3 times. Averages are for sam~les i.n 
the ui:per mi.xed zone of the lake. 

PARAM:ETEB SA!!.PLE MEAN STANDABD 
SIZE EBBOR 

Secchi disc datJth 6 0.4 0.04 
mete.rs 

Ch.lorophyll a 6 90.3 9.18 
mg/cu.bic meter 

'Iota! phospnorus 10 119.8 6.78 
mg/cubic meter 

Kjeldahl nitrogen 2 1. 7 0.06 
mg/l 

Ammcnia nitrogen 2 o. 1 o.oo 
mg/l 

Nitrate + nitrite nitrogen 2 0.1 0.01 
mg/l 

Sesto.n dr.Y weight 11 33.S 3 .16 
mg/l 

'Iurbidi ty 10 211.8 2.31 
JTU 

'Ictal hardness 1 1 203.3 1.18 
mg/l as CaC03 

Calcium hardness 12 50.3 2.~5 
mg/l as CaC03 

Tctal alkalinity 10 178.8 12. 18 
mg/l as CaCOJ 

tissolved oxygen 9 9.2 1.35 
mg/l 

Specific conductance 9 406.1 8.07 
micrcmhos1cm at 25 c 

Sulfate 3 5. 3 0.60 
mg/l 

Chloride 3 28. 3 0.17 
mg/l 

Scdium 2 13.S a.so 
mg/l 

Potassium 2 15. 0 o.oo 
mg/l 
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Vertical profile for selected measurements on the sampling date 
( 8/13/79) with the mcst frono~nced stratification (if any). 

DEPTH TEMP OXYGEN TOTAL p pH CHL a 
Iii c mq/l mg/cu m mq1cu m 

0 22.4 6.5 10S.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 22.4 

'I his lake vas not included in the National Eutrophication 
Survey. The trophic state based on 1979 suxvey is eutrophic. 

NON-FCINT PGLLUTIGN SCUBCES 

Shoreline erosion: 
A few sections of shoreline with severe erosion 

Estimated erosion rate in region = 3.01- 4.93 Tons1Acre1Ir 
Potential silcation index = 

(watershed area/lake area) x soil loss ~ate = 14. 
Potential nutrient inFut index = 

ar6a ~atershed in row crops/lake area = 3.1 
32.~ of watershed is in approved soil ccnservation practices. 

Best management practices recommended by local SCS office: 
ccnservation tillage, grass waterways, terraces, 
ponds/sediment and water contxol basins, strip-cropping, 
ccntouring, pastureland and pastureland improvement. 

PCIN'I SOURCE POLLUTICN 

No pcint sources identified 

LAKE OSE ASSESSMENt 

surface water classiiication(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

ccntact. 
This lake is not designated dS a public water supply. 

Pu.blic parks: 
State Fish and Wildlife Access 

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

ACTIVITI 
F ishi11g 

Frcm boats 

TO!AL 

16 ~J. 
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USE/ACBE USE1HEC~ARi 

7.5 18.6 



Shore OI ice fishing 5642. 25.6 63.4 
Swimming 4152. 18.9 46.7 
Pleasure boating 1329. 6.0 14.9 
Hunting SE4. ~.4 10.8 
Picnicking,camping,other 
activities prcmfted 
by the lake's presence 1850. 8.4 20.8 
Snowmobiling 1737. 7.9 19.5 
lee skating and C40SS-
ccuntry skiing 1042. 4.7 11.7 
~OTAL 18375. 83.5 206.5 

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

IMPAIBMEN!S 

Svimlll.l.ng may be impaired in Center Lake throughout the 
summer because of Secchi depths less than one meter caused by 
algal populations. Occasional vinterkills may limit fishing 
potential. Iowa Conservation Commission perscnnel consider 
lake usage to be below its potential ~ecause of stunted bull­
head and black crappie populations. 

Estimated aguatic plant coverage 2 ~ 
Estimated winterkill frequencies: 1 year cut of 7-10 
Estimated summerkill freguencies: rare if ever 

LAKE BESTOBATION RECCMMENDATICNS 

Eecause this lake is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winter and/or 
summer fishkills. ihe use of artificial aeration devices tc 
maintain dissolved oxygen concentcaticns should be considered. 

The water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tribatary streams. Silt frcm soil erosion in the 
watershed is datiimental 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 term 
extinction. Pl3nt nutrients such as f hOSfhorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Fellowing storm events, sediments 
introduced into the lake reduce light transparency, may 
intextere with sight-feeding fish and the develofment of fish 
eggs, and may smother gill-breathing invertebrates. Fo~ this 
reason a strong soil conservation pLogram is recommendej for 
this watershed utilizing the best management fractices 
recommended by the local soil conservation service office (see 
secticn on non-foint pollution for this lake). rn addition, 
it is recommended that steps he taken to reduce the amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa graat lakes has i~dicated small livestock concentrations 
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in areas vith direct drainage to streams or tile lines can 
make significant contributions to the nutxient budgets of 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot rWloff, and 
Sfray irrigation of surplus water tram such lagoons can 
significantly reduce the nutrient contri.butions irom this 
source. The dbove land use rscommendatlons are made on the 
basis they will helF imp£ove the ~ater quality in the lake and 
slow down the filling of the lake vith sediments. they will 
help protect the lake from future degradation; however, it is 
not FGssicle to state the degree such a program might increase 
the water quality in the lake. ~here are insufficient data on 
the present inputs of sediments, nut~ients, and othex 
non-Faint fOllutants to the lake. Furthermore we do not have 
ade~uate information to gauge the effectiveness of such a 
conservation f~ogLam. 
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CENTliAL L.lKE 

LCCA'.IION 
County: Jones 

Township 84 N 

Latitude 
longitude 

Bange 3 w 

42 Deg 7 Min N 
91 Deg 8 Min W 

Section 1 

WATEBSHED CHABACTESISTICS 
Watershed area(excluding lake surface) 

148. hectares ( 365. acres) 

Soil Associations within watershed 
Assoc i area ha 

82 148. 
Estimated land uses (X) 

i of tctal 
100.0 

Cropland Pasture Forestry Towns Ct her 
77.5 17.0 1.6 o.o 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, Tama, 
and Dinsdale soils. 

Per cent of shoreline in public ownership 100 % 

PHYSICAL CHABACTEBISXICS OF lAKE 
Measurements frcm 1976 map 
Area 10. ha ( 25. A) 
Length of shoreline 2524. m ( E279. ft) 
Maximum depth 5.5 m ( 18.0 ft) 
Mean depth 2.4 m ( 8. ft) 
Vclume 242355. cubic meters ( 196. acre-feet) 
Shoreline development 2.24 Vclume development 1.31 
Watershed/lake area ratio 14.8 
Origin of basin: Impoundmeut 
Estimated annual pxecipitation 89. cm 
Estimated annuai runoff 20. cm 
Estimated lake evaforation 86. cm 
1hermai stratiiication? Yes 
Major inf lows (named and/or permanent streams) 

Unnamed 
cut let: u n.named 
208 Agency: 

Iowa Department ot Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 5031Y 
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POLLUTION ASSESSMENT 
tata from lake survey in the summer of 1979. Each lake 
was sa~pled at least 3 times. Averages are for samples in 
the upper mixed zone of the lake. 

PABAf!ETEli 

Secchi disc depth 
mete.cs 

Chlorophyll a 
mg/cu.bic meter 

Total phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/1 

seston dry weight 
mg/l 

'I ur bidity 
JTO 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

:rotal alkalinity 
mg/l as CaC03 

Cissolved oxygen 
mg/l 

specific conductance 
micromhas/cm at 25 C 

Sulfate 
mg/l 

Ch.lo.ride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

177 

SAaPLE MEAN 
SIZE 

5 o. '4 

5 10 3. 4 

6 160. 4 

2 1.3 

2 0.3 

2 0.1 

9 17. 7 

7 15.2 

6 127.0 

8 57.7 

7 111.7 

6 8. 4 

6 23 o. 0 

2 11. 3 

3 12.2 

2 8.0 

2 5.0 

STAN DAB.D 
EB.ROB 
0.04 

14. 42 

21.68 

0.10 

0.06 

o.oo 

2. 67 

2.24 

0.68 

2.58 

2.37 

O.b9 

5.63 

0.25 

0.17 

o.oo 

o.oo 



Vertical profila ~Jr ~~l~cteu weasurem~nts on the sampling date 
( 7/30/79) with the most pronounced stratification (if ally). 

DE.PTH 'IEt12 CXYGEN 'l:OT AL p pH CHL a 
m c mg/l mg/cu m mg1cu m 

0 27.6 7. 1 1q~.2 8.7 7 4. 1 
1 27.6 1.0 164.4 8.7 100.7 
2 27.2 
3 22.6 o.o 551.1 7.8 22. 5 
4 20.3 

This lake was not included in the Naticnal Eutrophication 
survey. 'Xhe trophic state based on 1979 .survey is eutrophic. 

NCN-POINT PCL1U'fICN SOD BC ES 

Shoreline e~osion: 
Negligible 

Estimated erosion rate in region= 13.20-14.30 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 203. 
Potential nutxient input index = 

axea watershed in row cxcps/lake area= 11.5 
50.~ of watershed is in approved soil ccnservatiou practices. 

Best management practices recommended by local scs office: 
terraces, conservation tillage, contouring, strip-cropping. 

PCIN~ SOUBCE 20LLUIICN 

No point sources identified 

LAKE CSE ASSESSMENT 

surface water classification(s) 
Class A-primary body contact recreation. 
Class E(i)-wildlife, warmwatex aquatic life, secondary body 

con t.lct. 
Tnis lake is not de.sisnated as a FUblic water sup~ly. 

Public parks: 
Central Park (County) 

Estimates of total a~nu.ll lake use made by Iowa Conservation 
Ccmmission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 
Fishing 

Frcm boats 

TOTAL 

2260. 
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USE/ACRE USE/HECTARE 

90.4 226.0 



Shore or ice fishing 14313. 572.5 1431.3 
Swimming 11725. 469.0 1172.5 
Pleasure boating 1347. 53.9 134.7 
Hunting o. o.o o.o 
Picnicking,camping,other 
activities FLCm~ted 
by the lake's presence 35359. 1414.4 3535.9 
Snowmobiling o. o.o o.o 
Ice skating and c~oss-
country skiing o. o.o o.o 
TOTAL 65CC4. 2600.2 6500.4 

Special events at Central Lake contributing to mere than 
normal use include the I.W.L.A.-I.c.c. Fisheree (500 people). 

IMPAIBMEN~S 

Swimming may be impaired in Central Lake throughout the 
summer because of secchi depths less than one meter caused by 
algal populations. Iowa Conservation Commission personnel 
consider lake usage to be above its potential. 

Estimated aquatic plant coverage 
Estimated winterkill frequencies: 
Estimated summerkill frequencies: 

LAKE BESTOBATION RECCMMENDATICNS 

8 I 
rare if ever 
care if ever 

~he water guality of this lake, like all lakes, is 
strongiy influenced by the materials that are washed into it 
throush its tributarJ stxeams. Silt frcm soil erosion 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 basi~•s lon~ term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several festicides are carried into the lake 
attached to scil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develofment of fish 
eggs, and may smother gill-breathi~g invertebrates. For this 
reascn a stiong soil conservation program is racommended fot 
this watersted utilizing the best management p~actices 
recommended by the local soil conservation service oi£ice (see 
section on non-Foint follution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes ceaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make signizicant contxibutions to the nutrient ~ud~ets of 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from ~~ih 
source. The above land use recommendations are made on the 
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basis they will help improve tne 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 pxogram might increase 
the w~ter quality in the lake. There are insufficient data on 
the present in~uts of sediments, nutrients, and other 
non-faint ~ol.lutants to the lake. Furthermore we do nut have 
adeguate informaticn to gauge the effectiveness of such a 
ccnsecvat1on Frogcam •. 
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CHATFIELD LAKE 

LOCATION 
ccunty: Lee 

Tovnshic; 65 N 

Latitude 
Longitude 

Banse 5 w 

40 Deg 26 Min N 
91 Deg 27 l1in W 

sectio.n 9 

WATERSHED CBABACT!BIStICS 
Watershed area(excluding lake surface) 

55. hectares ( 136. acres) 

Soil Associations within watershed 
Assoc f area ha 

38 55. 
uses (1) 

Pasture Forestry 
34.5 26.9 

Towns 
4.1 

i of total 
100.0 

Other 
1.7 

Estimated land 
Cropland 
32.9 

Description 
represented 

of topography and soils in soil associations 
in the watershed 

38 Gently sloping to steep (2-25i) forest-derived soils 
develo~ed frcm ~re-Wisconsin till or loess. Lindley 
and Weller soils. 

Per cent of shoreline in public cwnership 100 I 

PHYSICAL ~HARACTEBlSlICS OF LAKE 
Measurements from 1917 map 
Area 1. ha ( .: • A) 
length of shoreline 1774. m ( 5821. ft) 
Maximum depth 5.5 m ( 18.0 ft) 
Mean depth 2.6 m ( 8. ft) 
Vclume 110405. cubic meters ( 89. acre-feet) 
Shoreline develcpment 2.41 Volume development 1.39 
watershed/lake area ratio s~.o 

Origin of aasin: Impoundment 
Estimated annual precipitation 89. cm 
Estimated annual runoff 1E. cm 
Estimated lake evaf~ration 89. cm 
Thermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

None 
outlet: unnamed 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50j19 
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PCLLOiION ASSESSMENi 
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 oz the lake. 

PARAHET!B 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

ictal fhosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/1 

Nitrate + nitrite nitrogen 
mg/1 

Seston dry weight 
mg/l 

'Iurl:idi ty 
JTU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Tctal alkali.ni t:y 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specitic conductance 
micrcmhcs/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

J?ctassi um 
mg/l 
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SAMPLE MEAN 
SIZE 

6 o. 7 

7 22.0 

a so.a 

2 o. 5 

2 o. 2 

2 o., 
7 13. 8 

8 , 1. 6 

8 92. 0 

7 72. 3 

7 88.6 

7 6. 7 

8 261. 9 

3 15. 3 

2 18. 5 

2 4. 0 

STANDA.BD 
EB ROB 
0. 11 

6.35 

3.23 

0.13 

0. 16 

o.oo 

1.83 

1.36 

o.s4 
1 .... , 

, • 13 

0.98 

, • , 7 

o.~7 

o.so 
o.oo 



Vertical profile for selected measurements on the sampling date 
( 9/ 6/79) with the mcst pronounced stratification (if any). 

DE.PTH TEMP CXYGEN TOTAL p pH CHL a 
m c mg;l mg;cu m mg/cu m 

0 2 6. 1 8.3 57.7 0.s 46.2 
1 25. 6 8.4 62.0 0. s qq. 4 
2 24.4 1.4 58.0 7.9 14. 6 
3 20.0 
q 15.6 o.o 457.2 7.3 29.9 
5 1 2. 2 

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

NON-POINT POLlUTICN SOOBCES 

Shoreline erosion: 
A few sections a~ shoreline with severe erosion 

Estimated erosion rate in region = 10.80-11.97 Tens/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x scil loss rate = 157. 
Potential nutrient input index = 

area watershed in row crcps;lake area = 4.5 
100.~ of watershed is in approved soil conservation practices. 
Best management practices reccmmended by local scs office: 
crop .rotation. 

PCIN! SOUBCE POLLUTICN 

source/NPEDES i (if any) Comments 

Village of Mooar Septic tank inf lows 

LAKE USE ASSESSMENT 

Surface Wdter classification(s) 
Class B(W)-wildlife, warmwatec aquatic life, secondary cody 

contact. 
This la~e is not desiguated as a fUblic water supply. 

Public parks.: 
Chatfield Paxk (County) 

Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries b~ologi~ts based on a combina~~on 
ot existing ~ecords and professional judgement. 

ACTIVITY 
Fishing 

Frcm boats 

TO'I AL 

890. 296.7 890.0 
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Shere or ice fishing 16S2. 560.7 1682.0 
Swimming o. o.o o.o 
Pleasure boating 258. 99.3 298.0 
Hunting o. o.o o.o 
Picnicking,camping,other 
activities frompted 
by tbe lake's presence 67S4. 2264.7 6794.0 
Snowmobiling 608. 202.7 608.0 
Ice skating and cross-
ccuntry skiing 6C8. 202.7 608.0 
TOTAL 10880. 3626.7 10680.0 

IMPAIBaENTS 

Swimming may be impaired in Chatfield lake during part of 
the summer because of Secchi depths less than one meter caused 
by algal populations. Frequent winter~ills may limit fishing 
potential. Overflow from an outdated sever system in Mooar 
may affect water quality. Iowa Conservation Commission ~er­
scDnel consider lake usdge to be telov its potential due to 
poor fishing. 

Estimated aguatic ~lant coverage 3 I 
Estimated winterkill freguencies: 1 year cut of 5 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOBATION BECOMMENDATICNS 

Water suality in Chatfield Lake may be impaired by septic 
tank outflows from the village of Mooar. An examination of 
the septic system's efficiency and the extent of sewage inputs 
tc the lake, if any, has not been made. We reco~mend that 
appropriate measures ~e taken to identify and correct, if 
necessary, any point sources of fCllutioD to the lake. 

Because 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 dissclved oxygen concentLation5 should be considered. 

the water guality of this lake, like all lakes, is 
strcngly in£luenced by the materials that are washed i~to it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ~ays. It 
contributes to the filling of the basin making the lake more 
shailow in the near term aad hastening the basin's long term 
extinction, Plant nutrients such as Fhosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil faiticles. Follcwing storm events, sediments 
introduce] into the lake reduce light transparency, may 
interfere with s.i~ht-ieeding fish and the developmen~ of f~sh 
eggs, and may smother gill-breathing invertebra~es. For this 
reascn a strong soil conservation program is recommended for 
this watersh~d utilizing the best management practices 
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recommended by the local soil conservation service ofiice (see 
section on non-faint fOllution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Besearch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with dir~ct draina9e to streams or tiie lines can 
make significant contributions to the nutrient budgets oi 
downstream lakes. The use of practices such as diversion 
terraces above feedJ.ots, lagoons to catch feedlot runoff, aad 
spray irrigation of surplus water from such lagooas can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations axe made on the 
basis they 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 is 
not possitle 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-feint fOllutants to the lak~. Furthermore we d~ not have 
adequate info£mation to gauge the effectiveness of such a 
ccnse~vation Frogxam. 
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ClEAB LAKE 

LCCATION 
County: Cerxo GoLdo 

Township 96 N 

Latitude 
Longitude 

Range 22 ll 

43 Deg 8 f5i.n N 
93 Deg 25 Min W 

section 14 

WATERSHED CHARACTERISTICS 
Watershed area(excludi.ng lake surface) 

3548. hecta.i:es ( 8767. acres) 

Soil Associations 
Assoc # 

14 
15 
12 
11 

within watershed 
area ha 

1621. 
1531. 
382. 

14. 
Estimated land uses (%) 

% of 

Cr of land Pasture Forestry towns Other 
76.9 1.a o.a i1.2 3.3 

total 
45. 7 
43., 
10.a 

0." 

Descri~tion of topographj and soils in soil associ~tions 
represented in the watershed 

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

15 Nearly level to moderately slopin~ (0-9i) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Includes very poorly drained depressio~al 
soils. Clarion, Nicollet, Storden, and Webster s~ils. 

12 Nearly level and gently sloping (0-51) prairie-derived 
soils developed from Wisconsin till on the Cary Lobe. 
Depressional and calcareous soils are common. 
Webster, Okoboji, Canisteo, Claiion, Nicollet, and 
Harps soi ls. 

11 Neariy levei and gently sloping (0-5~) prairie-derived 
upland and terrace soils develofed from alluvium. 
Wadena, Talcot, Flagler, and saude soils. 

Per cent of shoreline in public ownership 10 i 

EliYSICAL CHARACTERlSXICS OF LAKE 
Measurements from 1971 maF 
Area 1qs1. ha (36E4. A) 
length of shoreline 21931. m ( 7i954. ft) 
Maximum depth 5.8 m ( 19.0 ft) 
MeaL depth 2.9 m ( 1C. ft) 
Velum~ 42955500. cubic meters ( 34810. acre-feet) 
Shoreline development 1.60 Volume development 1.49 
Watershed1lake area ratio 2.ij 
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Origin of basin: Natural 
Estimated annual precipitation 
Estimated annuai runoff 
Estimated lake evaporation 
Thermal stratification? Partial 

79. cm 
13. cm 
86. cm 

~ajoI inf lows (named and1or permanent streams) 
From Ventura Marsh 

Outlet: Clear Cr 
20B Agency: 

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

PCLlD'IION ASSESSliENT 
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 2one of the lake. 

PA.RAM.ET EB SAMfLE MEAN S'rANDABD 
SIZE ERROR 

Secchi disc depth 5 0.7 0.07 
meters 

Chlorophyll a 9 143.4 38. 65 
mg/cubic meter 

'Iotal phos~horus a 110.5 22.29 
mg/cubic meter 

l<jeldahl nitrogen 2 1.3 0.02 
mg/l 

Ammcnia nitrogen 2 0.1 0.03 
mg/l 

Nit.rate + nitrite nitrogen 2 o. 1 o.oo 
mg/l 

Seston dry weight 9 25. 4 4.61 
mg/l 

'Iurbidity 9 18. 9 3.05 
JTU 

'Ictal hardness 8 149.0 1.07 
mg/l as CaC03 

Calcium hardness 8 75.7 2.81 
mg/l as CaC03 

Tctal alkalinity 9 129.1 0.49 
mg/l as CaC03 

Dissolved oxygen 7 12.3 1.77 
mg/l 

Specific conductance 8 28'1.4 7.53 
micrcmhcstcm at 25 c 

Sulfate 7 3.4 0.78 
mg/l 

Chloride 8 17.7 0. ij 2 
mg/l 

Scdium 2 5.0 o.oo 
mg/l 

Potassium 2 4.0 o.oo 
mg/l 
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Vertical profile for selected measureme~ts on the sampling date 
( 8/23179) with the mcst Fronounced stratification (lf any). 

DEP'?H TEME CXYGEN TOTAL I? pH CHL a 
m c mg/l mg/cu m mg/cu iD 

0 22.2 9.6 90.S 9.0 SS. 8 
1 22.2 9.S 89.4 9.1 65. s 
2 22.2 2.4 82.9 9. 1 69. 2 
3 22. 2 

This laKe was included in the National Eutrophication Su.rvey 
and was classified as eutrophic. The limiting nutrient was 
determined to be Fhosphorus, perhaps sometimes nitrogen. 

NCN-ECINT PCLLUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 4.94- 6.99 Tons/Acre/Yr 
Potential siltaticn index = 

(watershed area/lake area) x soil loss rate = 14. 
Potential nutrient input index = 

area watershed in row crops/lake area = 1.8 
75.~ of watershed is in approved soil conservation practices. 

Best management practices r~ccmmended by local SCS office: 
ccnservation tillage, contouring, terraces, grass 
waterways, tile drainage, fencing and animal exclusion, 
ponds/sediment and water control basins, gulley control 
structures/ erosion control structures, pastureland and 
pastureland improvement. 

FOINT SOURCE POLLUTICN 

No pcint sources identified 

LAKE CSE A~SESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater aguatic life, secondary body 

cc.ntact. 
Class c-raw water source for a potable water su2ply. 

This lake is used as a raw water source for 
a~out 6900 persons at Clear Laka. 

Public parks: 
Clear Laka City ?axk 
Clear Lake State Park 
Mcintosh State Park 
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Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a combination 
0% existing records and professional judgement. 

ACTIVITY TOTAL USE/ACRE USE/HEC'IA.RE 
Pishing 

F:rcm boats q16S3. 11.3 28.0 
Shore or ice fishing 811 92. 22.0 54.5 

Swimming 180363. ij9.0 121. 0 
Pleasure .l::oating 107250. 29. 1 71.9 
H unti.ng 16288. 4.4 10.9 
Picnicking,camping,other 
activities ~IOmfted 
by the lake's presence ~22852. 141.9 350.1 
Sncwmcbiling 33650. 9.2 22.7 
Ice skating and ci:oss-
ccuntz:y skiing 4715. 1.3 3.2 
TOTAL 988253. 268.J 662. 8 

IMPAIBM.EN'IS 

Swimming may be impaired in Clear lake throughout the 
summer because of Secchi depths less than one meter caused by 
algal populations. Fluctuating water 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 between various recreational activities. 

Estimated aguatic flant coverage 10 ~ 

Estimated winterkill fxequencies: 1 year cut of 100 
Estimated summerkill frequencies: rare if ever 

LAKE RESTORATION BECO~MENtATICNS 

Clear Lake serves as a municipal water supply for 6900 
persons in the city of Clear Lake. The water guality is 
generally good, due in part to the low ratio of watershed·area 
to lake surface area. During drought periods, however, the 
lake is subject to significant water level lovering and loss 
of storage capacity. ~his has caused a number of watex 
guaiity problems i.ncluding taste and odors in the water supply 
and a fishkill in the winter of 1578-79. Steps should be 
taken to maintain the water levels in the lake. This might 
include reducing the amount of water withdrawn by the city of 
Clear Lake and/or the recycling of water frcm the waste 
treatment pla.nt following advanced waste treatment to remove 
nutrients and any harmful materials. Careful study will be 
needed, however, befo£e the iatter is adopted. 

!he watex guality of this lake, like all lakes, ~s 
strongly influenced by the materials that are wa~hed into it 
through its tributary streams. Silt frcm soil erosicn in the 
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watershed is detrimental tc 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 term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil fa.rticles. Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfe~e with sight-ieeding 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 management practices 
recommended by the local soil conservation service office (see 
section on non-faint ~ollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching trihutary streams. Research on the 
Iowa great lakes nas .indicated small livestock conce~trations 
in areas with direct drainage to stxeams or tiie l.ines can 
make significant contributions to the nutrient budgets of 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such ldgoons can 
significantly reduce the nutrient contxibutions from this 
source. The above land use recommendations are mdde on the 
basis they will helf improve the water quality in the lake and 
slow down the fillin~ of the lake with sediments. They will 
heip protect the iake from future degradation; however, it is 
not possible to state the degree such a program might increase 
the water guaiity in the lake. Th~re ar~ insufficient ddta on 
the present inputs of sediments, nutrients, and other 
ncn-fcint FO.llutan~s to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservation ftogram. 
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CCLD SPBINGS 

LCCATICN 
Cou.nty: Cass 

Township 75 N 

La~itude 
Longitude 

Ba.nge 31 W 

41 Deg 18 Min N 
95 Deg 5 Min w 

Section 15 

AATEBSHED CHARACTERIS~ICS 
watershed axea{exclud.i.ng lake surface) 

4. hectares ( 10. acres} 

Soil Associations within watershed 
Assoc # area ha 

25 4. 
Estimated land uses (~) 

~ of total 
100.0 

Cropland Pasture Forestry Towns Other 
o.o o.o 100.0 o.o o.o 

Description cf tofography and soils in soil associations 
represented in the watershed 

25 Gently s.lopin~ to moderately steep (2-18%) prairie­
derived soils developed from loess, ~utcrops of 
pre-Wisconsin tillr or pre-~isccnsin till-derived 
paleoscls. Marhsallr Shelby, and Adair soils. 

Per cent of shoreli~e in Fublic ownership 100 % 

PHYSICAL CHABACTEnIS~ICS CP LAKE 
Measu~ements from 1S70 map 
Area 6. ha ( 16. A) 
length of shoreline 1218. ~ 3996. ft) 
Maximum depth 4.3 m ( 14.0 ft) 
Mean depth 2.1 m ( 7. ft) 
Vclume 138Q92. cubic meters ( 112. acre-feet) 
Shoreline development 1.35 Volume development 1.50 
Watershed/lake area ratio 0.7 
Origin of basin: Impoundment 
Estimated annual precipitation 81. cm 
Estimated annual runoff 13. cm 
Estimated lake evaf oration 99. cm 
Thermal stratification? Yes 
~ajar inf l~ws (nam~d and/or permanent streams) 

None 
outlet: unnamed 
2C8 Agency: 

Iowa Department of Env~ronmental Quality 
900 East Grand Aveuue 
Des doi~es, Iowa 50319 
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DEPTHS IN FEET 

COLD SPRINGS 
Cass County 



POLLU~ION 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 zone of the lake. 

PABAMETEB 

Secchi disc depth 
meters 

C.hlorophyll a 
mg/cubic meter 

1ctal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

~urbidity 
JTU 

1ctal ha.rdness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

~ctal alkalinity 
mg/l as CaCC3 

Dissolved oxygen 
mg/l 

Specitic conductance 
micrcmhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassium 
mg/l 
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SAMPLE MEAN 
SIZE 

6 0.9 

9 66. 7 

2 o. 17 

2 0.24 

2 1. 25 

9 11.6 

11 11.6 

8 100.7 

8 53. 7 

8 9. 0 

9 212.2 

1 6. 0 

3 3.5 

2 6.0 

2 2. 0 

STANDARD 
EB BOB 
0.19 

15.30 

0.01 

0.01 

o.oo 

2.20 

2.00 

5.45 

5. 1 'j 

5. 12 

1. 12 

13. " 1 

o.oo 

o.oo 
\). 00 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/ 9;79) with the mcst pronounced stratification (if any). 

D.E..PTH T!MP OXYGEN TOTAL p pH CHl a 
m c mg/l mg;cu m mg/cu m 

0 31.7 13.5 83.6 9.2 153.4 
1 2 9. 1 
2 27.1 2. 1 70.0 8.9 134. 7 
3 23. 8 
4 20.4 o.o 24C.7 7.5 12. 0 

'I his lake was not included in the National Eutrophication 
Sarvey. The trophic state .based 011 1979 suxvey is eutrophic • 

NON-ECINT PCLLUTICN SCURCES 

Shoreline exosioD: 
NEgligible 

Estimated erosion rate in region= 11.98-13.19 1ons/Acre/Yr 
Fctential siltation index = 

(watershed area/lake area) x soil loss rate = 8. 
Potential nutrient input index = 

area watershed in row crops/lake area = a.a 
50.3 of watershed is in a~proved soil conservation practices. 

Best management practices recommended by local scs office: 
terraces, contourin~, fonds/sediment and water contr~l 
basins, pastureland and pastureland improvement, 
conservation tilla~e. 

PCIN~ SOU&CE FOLlUTICN 

No Feint sources identified 

LAKE OSE ASSESSMEN~ 

Surface water classii1cation(s) 
C.lass A-primary ilody contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary Dody 

contact. 
This lake is not desi~nated as a FUblic watec SUF~ly. 

Public Farks: 
Ccld Springs State Park 

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

ACTIVITY 
Fishing 

Frcm boats 

TOTAL 

17C8. 
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USE/ACRE USE/HECTARE 

106.8 284. 7 



Shere or ice f.ishing 4537. 283.6 756. 2 
Swimming 7163. 447.7 119 3. 8 
~leasure boating 178. 11. 1 29.7 
Bunting o. o.o o.o 
Picnicking,camping,other 
activities prcmfted 
by the lake• s presence 19952. 1247.0 3325.3 
Snowmobiling o. o.o o.o 
Ice skating and CJ:OSS-

country skiing 122. 7.6 20. 3 
TOTAL 33660. 2103.8 5610.0 

I fl! PAI li IH N'.IS 

Swimming may be impaired in Cold Springs throu~hout the 
summer because of Secchi depths less than one meter caused by 
algal populations. Cccasional winterkills may limit tishing 
potential. White Amur were stocked in the lake to control 
aguatic weed growth. Iowa Conservation Commission personnel 
consider laKe usage to be at its fotential. 

Estimated aquatic plant coverage 0 ~ 
Estimated winterkill frequencies: 1 year out of 15 
Estima~ed summerkill !rasuencies: rare if ever 

LAKE RESTORATION BECCMMENDATICNS 

!his lake's water quality is not significantly impaired. 
Ccld Springs Lake is spring fed and has a small 
watershed/surface area ratio. The lake receives little 
surface runofi. Ccnseguently, sediment and nutrient inputs 
are relative small. ~bite Amur have been stocked in the lake 
to control aquatic vegetation. 
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LAKE COBNELIA 

LOCA'.IIGN 
County: Wright 

Township 92 N 

Latitude 
longitude 

Ra.nge 24 w 

42 Deg 47 Min N 
93 Deg 41 riin iJ 

Section 16 

WAT!BSHED CHARACTERISTICS 
Watershed area(excludi~g lake surface) 

202. hectares ( 499. acres) 

Soil Associations 
Assoc It 

14 
17 

within watershed 
area ha 

51. 
151. 

Estimated lana uses (3) 

3 of total 
25.2 
74.8 

Crcpland Pasture Forestry Towns Other 
ES.7 7.9 0.8 2.6 3.0 

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

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

17 Nearly level to strongly sloping (0-14~) prairie­
derived soils developed from Wisconsin till on the 
Cary late. Clarion, Canisteo, Nicollet, Webster, 
Lester, and Storden soils. 

Per cent of shoreline in public c~nership 28 i 

PHYSICAL CHABACTEBIS7ICS OF LAKE 
Measurements from 1979 map 
Area 98. ha ( 243. A) 
Length of shoreline 3850. m 12532. ft) 
Maximum depth 5.5 m ( 18.0 ft) 
Mean dei:;th 2.3 m ( 8. ft) 
Vclume ~291328. cubic meters ( 1E57. acre-feet) 
Shoreline development 1.10 Volume develcpment 1.28 
Watershed/lake area ratio 2.1 
origin of tasin: Natural 
Estimated annual precipitatio~ 7~. cm 
Estimated annual runoff 13. cm 
Estimated lake evaforation SS. cm 
Thermal stratification? No 
Major inf lows (named and/or permanent streams) 

Ncne 
Outlet: Hone 
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1590 !ETEBS 
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LAKE CORNELIA 

Wright County 



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

POLLU'IICN ASSE5SMENT 
Data from lake survey in the summer of 1979. Each lake 
was sam~led at least 3 times. Averages are for samples in 
the upper mixed zone of the lake. 

PABA~iTEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.tic mete.r 

'Iotal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

seston dry weight 
mg/l 

Turbidity 
JTU 

'Iotal hardness 
mg/l as CaC03 

Cal.cium hardness 
mg/l as CaCC3 

'Ictal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Sfecific conductance 
micrcmhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

2CO 

SAiil?LE 11EAN 
SIZE 

6 o. 6 

8 32. 4 

10 61.4 

2 1. 5 

2 0.1 

2 0.1 

9 20.3 

9 8.2 

9 148. ~ 

9 58.2 

10 141.8 

9 7. 8 

9 305. 0 

6 3.1 

6 16. 1 

~ 12.0 

2 7. 0 

STA:l.i>;\RD 
ERR OB 
0.04 

6.99 

3.89 

0. 10 

0.01 

0.03 

2. 10 

0.52 

1.32 

5.~3 

2.03 

0.66 

8.42 

0.89 

0.42 

o.oo 
o.oo 



Vertical profile for selected measurements en the sampling date 
( 9/25/79) with the most pronounced stratification (if any). 

DEPTH 'IEMP OXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/CU m 

0 17.2 10.S 56.2 9. 1 4.9 
1 16.7 10.6 55.1 9. 1 3. 2 
2 16. 1 
3 16. 1 9.2 57.9 9.1 61.7 
4 16. 1 

'I his lake was not included in the National Eutrophication 
survey. '?he trophic state based on 1979 survey is eutrophic. 

NCN-POINT POLLUTION SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate i.n region = 0- 3.0 Tons1Acre1Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 3. 
Potential nutrient inEut index = 

area watershed in row crops/lake area = 1.8 
43.3 of watershed is i.n approved soil conservation practices. 

Best management practices recommended by local scs office: 
conservation tillage, terraces, contouring. 

PCIN'I SOURCE POLLUtlON 

Scurce/NPEDES # {if any) Com me.nts 

Cabi.ns along lakeshore septic ta~k inf lows 

LAKE USE ASSESSMENT 

Surface water class1fication(s) 
Class A-primary body contact recreation. 
Class B(~) -wildli~e, ~armwater aguatic life, secondary body 

contact. 
This lake is not designa~ed as a fUblic water supply. 

Public fa.rks: 
Lake Cornelia Park (Ccunty) 
Eldridge Park (County) 

Estimates of total annual lake use made by Io~a Conservation 
Commission dist~ict fisheries biologists based on a combination 
cf existing records and professional judgement. 

AC'rIVITY 
Fishing 

Frcm boats 

'?OTAL 

24S4. 
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USEtACnE USE1HEC!ARE 

10.2 25.3 



Shere or ice fishing 5938. 24.4 60.6 
Swimming 113~7. 46.6 115.6 
Pleasuie boati~g 3138. 12.9 32.0 
Hu~ting o. o.o o.o 
Piccickillg,campin9,otber 
activities Fromfted 
by the lake's prese~ce 7745. 31.9 79.0 
Snowmcbilin~ 1216. 5.0 12.4 
Ice skating and cross-
ccuntry skiing 521. 2.1 5.3 
?CTAL 32369. 133.2 330.3 

Special events at Lake Cornelia contri~uting to more tha~ 
normal use include the Lake Cornelia Association Fun Day (250 
Feople) and the Jaycee snowmobile races (400 people). 

lMPAIBMENiS 

Swimming may be impaired in Lake Cornelia throughou~ the 
summer because of Secchi depths less than one meter caused by 
algal pofulations. A~uatic vascular plant growth may impair 
boating and shoreline fishing. Septic runoff frcm cabins and 
nearby homes may enter the lake. High fecal bacteria counts 
have been recorded at times. Iowa Conservation Commission 
personnel conside~ lake usaga to te belcw its fOtential •. 

Estimdted aquatic plant coverage 
Estimated winterkill frequencies: 
Estimated summerkill freguencies: 

lAKE BESTORA~ICN BECC~MENDATICNS 

4 I 
rare if ever 
rare if ever 

Septic tank systems are a major pollution source to Lake 
Ccrnelia. Dye tests co~ducted in 1978 and 1979 illdicated 
septic inflow 1ntu the lake in about 151 of the systems 
examined. Extremely high fecal coliform counts {up to 
50001100ml in January 1978) have been measured in various 
parts of the lake. Se~tic systems on the lakeshore may also 
be res~onsible for high fecal coliform counts in two drainage 
wells near the lake. A sanitary district was formed in 1979. 
Eftorts to plan and construct the necessary sanitazy seweL 
system are currently hindered by a lack of cost-sharing funds. 
It is recommended the necessary steps be taken to co~ple~e the 
sewer system. Elimination cf septic tank inflow may 
siglll.ficantly improve water guality, as veil as eliminate th~ 
potential danger of tacterial contaminaticn to lake users. 

!he water ~uality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in th; 
watershed is detrimental to the lake in several ways. I~ 
contributes to the iil~ing or the basin making the lake mart 
shallow in the near term and hastening the tas~n•s long term 
extinction. Plant nutrients such as phosphorus and ammonia 
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nitrogen and sev8Ial pesticides are carried into the lake 
attached to soil particles. Fol1cwing storm event3, sediments 
introduced into the lake reduce light trans~arency, may 
interfere with sight-feeding fish and the developmen~ of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
this wataished utilizing the best management practices 
recommended by the local soil conservation service office (see 
secticn on non-foint ~ollution for this lake). In addition, 
it is recommended that steps be taken to rsduce t~e dmounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in aieas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream lakes. !he use of practices 3uch as diversion 
terraces above feedlots, lagocns to catch fsedlot £unoff, dnd 
Sfray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above la~d use recommendations are made on the 
basis they will help improve the water quality in th~ la~e and 
slow down the filling of the lake with sediments. They will 
help protect the lake £rom future degradation; however, it is 
not ECssible to state the degree such a program might increase 
the water quality in the lake. !here are insufficient data on 
the present inputs of sediments, nutrients, and o~her 
non-point fOllutants to the lake. Furthermore we do not have 
adesuate information to gauge the effectiveness of such a 
conservatioD progzam. 
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CEAWFORD CREEK LAKE 

LCCA'IION 
County: Ida 

Ta w n s hi p 8 6 N 

latitude 
Longitude 

aa.nge 41 w 

42 Deg 16 ai.n N 
95 Deg 36 Min w 

Section 10 

WATEBSHED CHAEACTfB!STICS 
Watershed arealexcluding lake surface) 

958. hectaxes ( 2367. acres) 

Soil Associations 
Assoc f 

19 

1iithin watershed 
a.rea ha 

958. 
Estimated land uses 

Cropland 
so.o 

Pasture 
28.2 

Forestry 
18.4 

Towns 
o.o 

3 o.f total 
100.0 

Other 
3. 4 

Description of topogra~hy and soils in soil associations 
represented in the watershed 

19 Gently sloping to very steeF (2-40%+) prairie­
derived soils developed fxom loess er loess-derived 
sediments. Ida, Napier, Castana, Hamburg, anu Monona 
soils. 

Per cent of shoreline in pubiic cwnership 100 i 

PHYSICAL CHABACTE3IS!ICS OF LAKE 
Measurements from 1979 maf 
Atea 25. ha ( 62. A) 
Length of shoteline 4152. m ( 13622. ft) 
Maximum depth 9.8 m ( 32.0 ft) 
Mean depth 3.4 m c 11. ft) 
Vclume 864870. cubic meters ( 701. acre-feet) 
Shoreline deveiofment 2.34 Volume dev~lo;~ent 1.06 
Watershed/lake drea ratio 38.3 
Origin of basin: Impoundment 
Estimated annual precipitation 71. cm 
Estimat£d annual runoff 10. cm 
Estimated lake evaporation 97. cm 
!hec~al stratif ica~ion? Partial 
Major iilf lows (n3m~d a.nd;or permanent streams) 

ar..named 
outlet: Unnamed 
2C 8 Agency: 

Iowa Department of Enviconmental Quality 
900 East Gra.nd Avenue 
Des Moines, Iowa 50319 
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CRAWFORD CREEK LAKE 
Ida County 



POLLU~ION ASSESS~ENT 
Data from lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samfles in 
the upper mixed zcne c£ the lake. 

PA RAMETE'B SAMELE MEAN STANDABD 
SIZE ERI?OB 

Secchi disc depth 6 a.a o.os 
meters 

Chlorophyll a 1 0 61.8 8.01 
mg/cubic meter 

'I ot al p hosp ho.r us 9 76.2 7.12 
mg/cubic meter 

Kjeldahl nitrogen 2 1. 1 0.03 
mg/l 

Ammonia .nitrogen 2 o. 1 0.01 
mg/l 

Nitrate + nitrite nitrogen 2 0.1 0.01 
mg/l 

Seston dry weight 10 12. 8 0.92 
mg/l 

'I ur .bi di t y 10 6.2 0.39 
JTU 

Tota.l hardness 10 185. 2 2. 86 
mg/l as CaC03 

Calcium hardness 10 107.4 3. 0 8 
mg/l as CaCC3 

'Iotal alkalinity 9 169.8 1.99 
mg/l as CaC03 

Dissolved oxygen 1 1 6.0 0.20 
mg/l 

Specific conductance 10 353.0 6.51 
micromhcs/cm at 25 c 

Sulfate 7 24.6 0.34 
mg/l 

Chloride 8 6.3 0.09 
mg/l 

Sodium 2 6.0 1. 00 
mg/l 

Pctassium 2 10.s 0. so 
mg/l 
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Vertical profile for selected measurements en the sampling date 
( 7/24/79) with the most pr'oncu.nced stratification (.if any). 

DEPTH TEl'H OXY\iEN TO'l'AL p pH CHL a 
m c mg/l mg/CU m mg/CU m 

0 25.8 6. 1 22.6 8.2 59. 9 
1 25.1 5.6 91.7 8.3 1'3. 8 
2 25.0 5.0 80.2 8.2 25.8 
3 24.9 
4 24.5 1. 6 33.3 e. 2 6. 4 
5 22.3 

This lake was not included in t.he National Eu·tro p.hica ti on. 
Survey. 'I.he t.tophic state .based on 1979 survey is eutrophic. 

NCN-PCI NT PCLlUTICN SCURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 15.99-27.77 Tons/Acre/Yr 
Potential s~ltation indei = 

(watershed area/lake area) x soil loss rate = 839. 
Potential nutLient infut index = 

area waters~ed in row crops/lake area = 19.2 
90.i of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
terraces, conservation tillage. 

POINi SOURCE PCllDTICN 

No point sources identified 

LAKE OSE ASSESSMEN1 

surface water classification (s) 
Class A-primary hodj contact rEcreation. 
Class B(W)-wildlife, warmvater aguatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public parks: 
Ciawford Creek (County) 

Estimates of total annual lake use made by Iowa Conservation 
Ccmmission district fisheries biologists based on a combination 
of existing_reco£ds and professional jud~ement. 

ACTIVITY 
Fishing 

Frcm. boats 

TOT Al 

1C4. 
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USE/ACRE USE/HECTABE 

1.7 4.2 



Shere or ice fishing 846. 13.6 33.8 
Swimming o. o.o o.o 
Pleasure boating o. o.o o.o 
Hunting o. o.o o.o 
Picnicking,camping,other 
activities prompted 
by the lake's presence 260. 4.2 10.4 
Snowmobiling o. o.o o.o 
Ice skating and cross-
country skiing o. o.o o.o 
TOTAL 1210. 19.5 48.4 

I!PlIBaEN~S 

Swimming may be impaired in Crawford creek Lake through­
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 potential due 
to the lake's recent construction and uncompleted facilities. 

Estimated aquatic plant coverage 
Estimated winterkill frequencies: 
Estimated sommerkill frequencies: 

LAKE BESTOBATION BECCMMENDATICNS 

4 s 
rare if ever 
rare if ever 

!he water quality of this lake, like all lakes, is 
- strongly influenced by the materials that are washed into it 

through its tributary streams. Silt frcm soil erosion in the 
watershad is detrimental to the lake in several ~ays. 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 a~monia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light tran~parency, may 
interfere with sight-feeding fish and the developmen~ 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 management practices 
ceccmmended by the local soil conservation service of iice (see 
section on non-faint fOllution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
liv9stock wastes 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 
make significant contributions to the nutrient budgets of 
downstream la~es. lhe use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are mdde on the 
basis they will hel~ improve the water quality in the lake and 
slow down the filling of the lake with sediments. ~hey will 
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help protect the laKe from future degradation; however, it is 
not fOssible to state the degree such a program might increase 
the water quality in the lake. !here are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-point pollutants to the lake. Furthermore •e do not have 
adeguate information to gauge the effectiveness of such a 
conservation program. 
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CBYS'IAL LAKE 

LCCATION 
Coullty: Hancock 

Township 97 N 

Latitude 
Longitude 

Range 25 w 

q3 Deg 14 !Sin N 
93 Deg qa Min w 

Section 9 

YATEBSHED CHABACTERISTICS 
Watershed area(excluding lake surface) 

741. hectares ( 1831. acres) 

Soil Associations 
Assoc # 

13 
1q 
17 

withi.n watershed 
area ha 

123. 
88. 

529. 
Estimated land uses (i) 

I of 

Cropland Pasture Forestxy Towns Cther 
8Q.6 8.9 1.6 2.0 2.9 

total 
16. 6 
11.9 
71.4 

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

13 Strongly sloFing (9-141) prairie-derived soils 
developed from Wisconsin till on the Cary Lobe. 
ciarion and Storden soils. Includes some bottomland 
soils such as Cclo. 

1q Nearly level to moderately sloping (0-91) prairie­
derived soils developed f£om Wisconsin till on the 
Cary Lobe. Clarion, Webster, Canisteo, and Nicollet 
soils. 

17 Nearly level to strongly sloping (0-14i) prairie­
derived soils developed from Wisconsin till on the 
Cary lobe. Clarion, Canisteo, Nicollet, Webster, 
Lester, and Storden soils. 

Per cent of s~oreline in public ownership 36 I 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1955 maF 
Area 99. ha ( 244. A) 
Length of shoreline 4596. m ( 15079. ft) 
Maximum depth 2.q m ( 8.0 ft) 
!ean depth 1.5 m ( 5. ft) 
Vclume 1469175. cubic meters ( 1191. acre-feet) 
Shoreiine development 1.31 Volume development 1.83 
Watershed/lake area ratio 7.5 
Origin of basin: Natural 
Estimated annual precipitation 76. cm 
Estimated annual runoff 13. cm 
Estimated lake eva~oraticn 8€. cm 
'Ihermal stratification? No 
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DEPTIIS IN FEET 

CRYSTAL LAKE 
Hancock County 



Major inf lows (named and/or permanent streams) 
None 

Outlet: Unnamed 
208 Agency: 

Icwa Department of Environmental Quality 
900 East Grand Avenue 
Des Moi~es, Iowa 50319 

POLLDTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at ledst 3 times. Averages are for samples in 
the u~per mixed zone of the lake. 

PARAMETER 

Secchi disc depth 
mete.rs 

Ch.lo.roph y 11 a 
mg/cubic meter 

!otai phosphorus 
mg/cubic meter 

Kjeldahl nitiogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nit.rate + nitrite .nitrogen 
mg/l 

Seston drj weight 
mg/l 

!urbidity 
JTU 

!otal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Total alkalinity 
mg/l as CaCC3 

Dissolved oxygen 
mg/l 

Specific conductance 
mic.rcmhos/c:n at 25 c 

Sulfate 
mg/l 

Chloride 
mg/ l 

Scdium 
wg/l 

Potassium 
mg/l 

SA MF LE 
S.IZE 

5 

9 

9 

1 

1 

1 

9 

10 

1 1 

10 

9 

9 

9 

6 

6 

2 

2 

212 

MEAN 

1. 4 

s. 6 

171.9 

1.5 

0.1 

0.1 

5.4 

5.6 

184. 0 

13 2. 4 

152. 6 

6.5 

360.0 

1 "· 6 

21.7 

s.o 
3.0 

STAN DA.RD 
ERROR 
0.15 

1.33 

6.84 

0.60 

0.9'6 

5.56 

5.46 

4.78 

0.83 

15. 0 0 

0.68 

2.35 

o.oo 
o.oo 



Vertical profile for selected measurements on the sampling date 
{ 8/23/79) with the most pronounced stratification (if any). 

DEPTH THlP OXYGEN ~OTAL p pH CHl a 
m c mg/l mg/cu m mg/cu m 

0 21. 1 6.0 150.9 8. 1 2. 6 
1 "1. 1 6.C 15f.1 a. o , • 9 

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

NON-POINT PCLLUT!CN SCUBCES 

Shoreline eiosion: 
Neg ligi.ble 

Esti~at~d erosion rate i~ ragion = 3.01- 4.93 Tons/Acre/Yr 
Potential siltation index = 

{watershed area/lake area) x soil loss rate = 30. 
Pctential nutrient inFut index = 

area watershed in row crops/lake area = 6.3 
15.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
conservation tillage, terraces. 

POINi SOUBCE ECLlUTICti 

No point sources identified 

lAKE DSE ASSESSMENT 

surface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-wildlife, warmwater aquatic life, secondary body 

contact. 
This lake is not designated a~ a ~ublic water supply. 

Public parks: 
Crystal lake State Park 

Estimates of total annual lake use made by Iowa Consarvation 
Ccmmission distiict fisheries biologists based on a combination 
ot existing records and professional judgement. 

AC'IIVITY TO'I AL USE/AC:BE USE/HECTARE 
Fishing 

Fi:cm boats 2592. 10.6 26.2 
Shore or ice .tis h.i.n g 57 31 • 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 .FI:c:n_pted 
by the iake•s presence 22984. 94.2 232. 2 
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snowmobiling 
Ice skating and cross­
country sJu.ing 
TOTAL 

1649. 

1737. 
46962. 

6.8 

7.1 
192.5 

16.7 

Special events at Crystal Lake contributing to more than 
normal u3e include Earth Day (250 people) and snowmobile races 
(150 people}. 

IftPAIE!EN!S 

Swimming may be impaired in Crystal Lake during part of 
the summer due to high concentrations of suspended matter. 
Presuent winterkills may limit fishing fOtential. Iowa Con­
servation Commission Fersonnel consider lake usage to be below 
its potential due to viaterki1ls and occasional large f1Qctua­
tions in water level. 

Estimated a9uatic plant coverage 0 ~ 
Estimated winterkill freguencies: 1 year out of 3 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION RECOMMENDATIONS 

The shallowness of this lake coutributes significantly to 
its water quality problems. Because there is relatively 
little dilution of nutrient infuts, nutrient concentrations 
are relatively high 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 tae 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 problem. As an 
alternative, the symftoms of the froblem could h~ ~lleviated 
by artificial aeration in the winter to prevent the oxygen 
concentrations £rem declining to lethal levels. The first 
procedure would provide the greatest improvements to the lake; 
however, the seccnd procedure would also have significant 
benefits. 

the water guality of this lake, like all lakes, is 
stxcngly influenced by the materials that are washed into it 
through its tributary st£eams. Silt frcm soil erosion in the 
watershed is detri~ental 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 term 
extinction. Plallt nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. !ollcwing storm events, sediments 
intrcduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the development of fish 
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eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
thi£ watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-point follution 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 i~dicated small livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoif, and 
spray irrigation ot surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. 7he 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. Xhey will 
help protect the lake fxom future degradation; however, it is 
not f Ossibl& to state the degree such a program might increase 
the water quality in the lake. !here are insufficient data on 
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 
conservation Frogxam. 
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LAKE I:ABLING 

LCCATIGN 
County: washingtcn 

Tcvnship 74 N 

latitude 
Longitude 

Bange 9 W 

41 Deg 12 Min N 
91 Deg 54 Min w 

Section 21 

WATEBSBEV CHABACTEBISTICS 
Watershed area(excludi.ng lake surface) 

4929. hectares ( 12179. acres) 

Soil Associations 
Assoc I 

45 
46 
47 

within watershed 
area ha 

930. 
2596. 
1402. 

Estimated land uses (i) 
Cropland Pasture Forestry Towns 

75.7 14.9 6.3 o.o 
Description of tofogcaphy and soils in soil 
represented in the watershed 

I of total 
18.9 
52.7 
28." 

Other 
3. 1 

associations 

"5 Nearly level to gently sloping (0-5~) prairie-derived 
soils developed from loess. Mahaska, Otley, and 
1:aintor soils. 

46 Nearly level to strongly sloping (0-141) prairie to 
forest-derived soils develo~ed from loess, 
pre-Wisconsin till-derived ~aleoscls, or pre-Wisconsin 
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, oL pre-Wisconsin till-derived paleosols. 
Clinton, Lindiey, and Keswick soils. 

Per cent of shoreline in public ownership 100 i 

PHYSICAL CHARACTEBISTlCS OF lAKE 
Measurements frcm 1~72 map 
Area 121 • ha ( 29 9 • A) 
Length of shoreline 13132. m ( 43085. ft) 
Maximum depth 7.3 m ( 24.0 ft) 
Mean defth 2.7 m ( 9. ft) 
Volume 32qo745. cubic meters ( 2626. acre-feet) 
Shoreline development J.37 Volume development 1.10 
Watershed/lake axea ratio 40.7 
Origin of basin: Impoundment 
Estimated annual precipitation 86. cm 
Estimated annual runoff 18. cm 
Estimated lake evaforation 89. cm 
Thermal stratitication? Partial 
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LAKE DARLING 
Washington County 



Major inf lows (n3med and/or permanent streams) 
Honey er + 1 Unnamed 

Outlet: Honey Cr 
2C8 Agency: 

Iowa Department of Enviro~mental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

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

PABAME'IEi SAMELE MEAN S·J:ANDA.liD 
SIZE EBROR 

Secch.i. disc dept.h 6 0.4 0.02 
meters 

Chlorophyll a 1 o 89.7 a. 30 
mg/cubic meter 

Total phosphorus 8 96.0 8.41 
mg/cubic meter 

Kjeldahl nitro9en 2 a.a o.oa 
mg/l 

Ammonia nitrogen 2 o. 1 0.02 
mg/l 

Nit.ca te + nitrite nitrogen 2 0.1 0.01 
mg/l 

Seston dry weight 10 23.0 0.74 
mg/l 

iurbidity 8 14.9 1. 01 
J'IU 

Total ha.cd11ess 9 11 s. a 8.02 
mg/l as CaC03 

Calcium hardness 8 77.2 7. 14 
mg/l as CaC03 

Total alkalinity 8 94.0 5.90 
mg/l as CaC03 

Dissolved oxygen 9 10.1 0.48 
mg/l 

Sfecific conductance 8 269.9 17.19 
micromhos/cm at 25 c 

sulfate 3 12.5 0.29 
m~/l 

Chloride 4 9.6 1. 0 5 
mg/l 

Sodium 2 s.o o.oo 
mg/l 

Potassium 2 s.o o.oo 
mg/l 
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Vertical profile for selected measurements on the sampling date 
( ~/ 9/79) with the most pronounced stratification {if any). 

DEPTH T!M.E OXIG!N TOTAL p pH CHL a 
m c mg/l mg1cu m mg/cu m 

0 31.6 11. 4 124.5 9.4 125. 7 
1 31.6 1 1 • 1 122.7 9.3 120. 6 
2 29.3 4. 0 111. 5 8. 1 56. 9 
3 25.5 
4 23.8 o.o 661.0 7. 2 a. 1 

This lake was included in the National !utrcphication survey 
and was classified as eutrophic. The limiting nutiiant liaS 
determined to he ~hos~horus. 

NON-rOINT l'OLlUTICN SCUBCES 

Shoreline erosion: 
Sho~eline erosion may be a significant source of siltation 

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

(watershed area/lake axea) x soil loss rate = 513. 
Potential nutrient input index = 

area watershed in row c.rcps/lake area = 30.8 
46.i of watershed is in app~oved soil consexvation practices. 

Best management practices recommended by local SCS office: 
terraces, conservation tillage, grass waterways, gulley 
contrcl structures/ erosion control structures, pastureland 
and pastureland improvement. 

fCINT SOURCE ECLLU~ICN 

Source/N2EDES # (if any) 

Lake Darling State Park 
560 hogs 

LAKE OSE ASSESSMENT 

Comme.nts 

Water intake fil~er backwash 
Sta.cage tank 

surface water classification(s) 
Class A-primaxy body contact recreation. 
Class B(i)-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 fer 
about 2500 perso.ns at Lake Darling State Park. 

Public parks: 
Lake Da.i:ling State Eark 
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Estimatas of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 
Fishing 

Fz:cm boats 
Shore or ice fishing 

Swimming 
Pleasure boat1ng 
Hunting 
Picnicking,camping,otber 
activities Erompted 
by the lake's presence 
Sncwmcbiling 
Ica skating and c~oss­
ccuntry skiing 
TOTAL 

TOTAL 

2226. 
9723. 

136 56. 
3322. 

o. 

6276. 
347. 

278. 
358 ~8. 

USE/ACRE 

7.4 
32.5 
45.7 
11. 1 
o.o 

~1.0 
1. 2 

0.9 
119.8 

USE/HECTARE 

18. 4 
80.4 

112.9 
27.5 
o.o 

51.9 
2.9 

2.3 
296. 1 

Special events at Lake Darling contributing to more than 
normal use include the Lake Darling Youth Center Camp (1800 
~eople) and two conservation days (350 Eeople). 

IMPAIBMENTS 

Swimming may be impaired in Lake Darling 
summer because of Secchi depths less than one 
algal populations and other suspended matter. 
tion Commission personnel consider lake usage 
potential due to FCOr vat~r guality. 

throughout the 
meter caused by 

Iowa Conserva­
to be telov its 

Estimated aguatic flant coverage 0 S 
Estimated vinterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTO&ATION aiCOMM~NDA?ICNS 

Shoreline erosion is a serious problem in lake Darling. 
Shoreline protection through riprapping may reduce siltation 
and turbidity in the lake. 

The water gudlity of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion 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 term 
extinction. Flant 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 light transparency, ~ay 
i~terfere with sight-feeding fish and the develoFment of fish 
eggs, and may smother gill-breathing invertebrates. F~r this 
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reason a strong soil conservation program is recommended for 
this watershed utilizing the best management practices 
reccmmended by the local soil conservation service office (see 
section on non-foint fOllution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Besearch 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 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation ai surplus water from such lagoons can 
significantly reduce the uutrient 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 tha 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, nutLients, and other 
non-feint fCllntants to the lake. Furthermore we do not have 
adequate infor~aticn to gauge the effectiveness of such a 
ccnsetvation program. 



DESOTO BEND LAKE 

LCCA'IIO N 
County: Harrison Latitude 

Pottawattamie Longitude 
Tcvnship 78 N Bange 45 W 

41 Deg 32 Min N 
96 Deg O Min w 

Section 22 

iATEBSHED CBABACTEBISTICS 
Watershed area(excluding lake surface) 

6585. hectares ( 16272. acres) 

Seil Associations 
Assoc # 

1 
21 
22 

within watershed 
area ha 

2994. 
1324. 
2267. 

Estimated land uses (I) 
cropland Pasture Porest.ry 

84.4 7.0 4.8 

i of 

Towns Other 
o. 1 3. 7 

total 
45.5 
20.1 
34.4 

Description of to~og.raphJ and 
represented in the watershed 

soils in soil associations 

1 Nearly level and gently slopinq (0-51) soils developed 
from alluvium. Fluvents and Sarpy soils. 

21 Nearly level (0-21) soils developed from alluvium. 
Albaton, HayDie, and Onawa soils. 

22 Level and nearly level (0-21) soils developed from 
alluvium. Luton, Blencoe, Keg, and Salix soils. 

Per cent of shoreline in public ownership 100 I 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1979 map 
Area 328. ha ( 811. A) 
Length of shoreline 27660. m ( 90150. ft) 
Maximum depth 7.9 m ( 26.0 ft) 
Mean depth 2.5 m ( 8. ft) 
Vclume 6307680. cubic meters ( 6732. acre-feet) 
Shoreline develcfment 4.30 Volume development 0.95 
watershed/lake area ratio 2C.1 
Origin of basin: Natural 
Estimated annual precipitation 76. cm 
!stimated annual runoff 10. cm 
Estimated lake evaporation 102. cm 
Thermal stratification? No 
~ajor inf lows (named and/or permanent streams) 

Ycung•s Ditch+ 1 Unnamed 
Outlet: To Missouri B 
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DESOTO BEND LAKE 
Harrison County 



208 Age.ncy: 
Iowa Department of Environmental Quality 
900 East G4and Avenue 
Des Moines, Iowa 50319 

POLLUTION ASSESSKENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samFles in 
the u~per mixed zone of the lake. 

PABAMETEB SAMPLE MEAN STANDARD 
SIZE ERB OR 

Secchi disc depth 3 0.3 0.03 
mete.rs 

Chlorophyll a 43 119.1 5.40 
mg/cubic mete.r 

total phosphorus 11 140.4 3.84 
mg/cubic mete.r 

Kjeldahl nitrogen 2 1.21 0.02 
mg/l 

Ammonia nitrogen 2 o. 19 0.04 
mg/l 

Nitrate + .nitrite ni troge.n 2 o. 11 0.04 
mg/l 

Seston dry weight 17 26.5 1.50 
mg/l 

'Iurbidity 14 15.8 0.95 
JTU 

Tctal hardness 14 180. 1 1.95 
mg/l as CaC03 

Calcium hardness 14 72. 9 3.ij8 
mg/l as CaC03 

Tctal alkalinity 14 231. 1 1. 9 3 
mg/l as CaC03 

Dissolved oxygen 14 5.4 0.36 
mg/l 

Specific conductance 14 445.0 4. 54 
micrcmhos/cm at 25 c 

Su.lfate 7 22. 1 0.95 
mg/l 

Chloride 6 5. 3 0. 11 
mg/l 

Sodium 1 36. 0 
mg/l 

Pctassium 1 a. o 
mg/l 



Vertical ~refile for selected measurements on the sampling date 
( 8/25/79) with the most pronounced s~ratification (if any) • 

DEl'TH 
m 

0 , 
2 
3 
4 

TEMP 
c 

23.8 
23.8 
23.7 
23.7 
23.7 

OXYGEN 
mg/l 

9.0 
7.1 
6.2 
6. 1 
4.2 

'IOTAL E> 
mg1cu m 

133. 6 
12 5.3 
122.9 
155.4 
161.9 

pH 

9.0 
8.9 
8.8 
a.a 
8.6 

CHL a 
mg1cu m 

199. 1 
156.4 
152. 7 
, 24. 2 
136. 2 

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

NON-E>OINT POLLUTION SOURCES 

Shoreline erosion: 
Shoreline e~osion may be a significant source of siltation 

Estimated erosion rate in region = o- 3.0 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake ar£a) x soil loss rate = 30. 
Potential nutrient .i.nrut index = 

area watershed in row crops/lake atea = 16.9 
90.~ of watershed is in approved soil conservation practices. 

Best managemen~ practices recommended by local SCS office: 
field wind.breaks, conservation tillage, consetvation 
flanting (trees,grass), landgrading for drainage, tile 
drainage, crop rotaticn. 

PCIN~ SOURCE POLLU'IICN 

No FCint sources identified 

LAKE USE ASSESSMENT 

surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, wa.rmwater aquatic liLe, secondary body 

ccntact. 
This lake has also been designated as high quality water and 
is thus sutject to highex standards to protect existing uses. 

This lake is not designated as a public water supply. 

Public i::arks: 
· DeSoto National Wildlife Befuge 
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Estimates of total annual lake use made by Iova Conservation 
Commission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY TOTAL USE/ACRE OSE/HECTABE 
Fishing 

Prem boats 2216. 2.1 6.8 
Shore or ice f ish.illg 7079. 8.7 21.6 

Swimming 8683. 10.7 26.5 
Pleasure boating 30387. 37.5 92.6 
Hunting 1499. 1.8 4.6 
Picnicking,camping,other 
activities prcmfted 
by the lake's presence 20439. 25.2 62.3 
Snovmcbili.ng o. o.o o.o 
Ice skating and cross-
COUDtJ:y skiing o. o.o o.o 
TOTAL 70303. 86.7 214.3 

I PIPAIBMEN'IS 

Swimming may be impaired in Desoto Bend Lake throughout 
the summer bEcause of secchi depths less than one meter caused 
by algal populations. Frequent winterkills may limit fishing 
potential. Iowa Conservation Commission personnel consider 
lake usage to be below its potential due to poor fishing. 

Estimated aquatic ~lant coverage 10 i 
Estimated winterkill frequencies: 1 year out of 7 
Estimated summerkill fre~uencies: rare if ever 

LAKE BE5TOBA1IGN BECO~HENDATICNS 

DeSoto eend is a 11 dual purpose" lake serving both as a 
waterfowl refuge and recreation lake. As a result, management 
alternatives must be assessed in terms of their impact on 
waterfowl management as well as their effect on water quality 
and ~ecreational usefulness of the lake. Management practices 
improving DeSoto Bend's recreational usefulness include: 
shoreline protection, surface water runoff diversion, and 
aeration. Shoreline riprapping would reduce ba~k e£osion and 
sedimentation in the lake while imfroving fishi~g access. 
Shoreline protection would not appear to interfere with 
waterfowl management. Diversion cf surface vater runoff would 
decrease nutrient and sediment loading to the lake. The 
impact of surface water diversion on waterfowl management 
depends on resulting water level changes in the lake. 
Aeration, to pxevent 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 interiere with management plans. 
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DIAMCND LAKE 

LCCATICN 
Ccunty: Poweshiek 

Township 78 N 

Latitude 
Longitude 

Range 15 w 

iATEBSHED CHABACT!BISTICS 

41 Deg JS Hin N 
92 Deg 33 !in W 

section 2 

Watershed area(exclud1ng lake surface) 
1103. hectares ( 2727. acres) 

Soil Associations 
Assoc # 

within watershed 
area ha 

495. 
575. 

i of total 
45 
46 
51 33. 

Estimated land uses (3) 
cropland Pasture Forestry Towns Other 
80.9 8.2 1.8 c.o 9.1 

44.9 
52.1 
3.0 

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

45 Nearly level to gently sloping (0-5%) prairis-derived 
soils developed frcm loess. Mahaska, Otley, and 
Taintor soils. 

46 Nearly level to strongly sloping (0-14i) prairie to 
forest-derived soils develofed frcm loess, 
pre-Wisconsin till-derived paleoscls, or pre-Wisconsin 
till. Otley, Mahaska, ladoga, Clinton, and Adair 
soils. 

51 Gently slopiag to ~oderately steep (2-18%) prairie 
to forest-derived soils developed from loess or 
pre-Wisconsin till. Otley, Clinton, and Lindley 
soils. 

Per cent of shoreline in public ownership 45 ~ 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measu~ements from 1S76 ma~ 
Area 39 • .ha ( Sa. A) 
Length of shoreline 5724. m 
Kaximum depth 6.7 m ( 22.0 ft) 
riean depth 2.6 ml 9. ft) 
Vclume 1027227. cutic meters 
Shoreline development 2.57 
Watershed/lake area xatio 
Origin of basin: Impoundment 
Estimated annual precipitation 
Estimated annual runoff 
Estimated lake evaporation 
Thermal stratification? Partial 

18780. ft) 

( 832. acre-feet) 
Volume development 
2e.3 

89. C!t 

18. cm 
91. cm 

227 

1. 16 



1------------

DEPTHS IN FEET 

q266 METEB=-------------1 ------------
DI AM.ONO LAKE 
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Major inflows (named and/or permanent streams) 
None 

Cutlet: Unnamed 
208 Agency: 

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

PCLlD~ION ASSESSMENT 
Data .fiom lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samples in 
the upper mixed zone of the lake. 

EABAHE'.IEB SAM:PLE MEAN STAN DA.RD 
SIZE EEROR 

Secchi disc depth 6 1. 9 0.20 
meters 

Chlorophyll a 7 10. 1 0.66 
mg/cubic meter 

Total pho~phorus 8 42.4 2.66 
mg/cubic meter 

Kjeldahl nitrogen 2 o.s o.oo 
mg/l 

Ammonia nitrogen 2 o.o 0.01 
mg/l 

Nitrate + nitrite nitrogen 2 0.1 0.01 
mg/l 

Seston dry weight 7 5.2 0.81 
mg/l 

Turbidity 7 3.2 0.30 
JTU 

total hardness 7 127.7 6. ij 6 
mg/l as cacoJ 

Calcium hardness 8 76.2 5.09 
mg/l as CaCC3 

!otal alkalinity 7 112. 3 s.oo 
mg/l as CaC03 

Dissolved oxygen 7 0.0 0.45 
mg/l 

Sfecific conductance 7 254.3 11.92 
micrombos;cm at 25 c 

Sul.fate 3 14.2 0.44 
mg/l 

Chloride 3 8.5 0.01 
mg/l 

Sodium 2 7.0 o.oo 
mg/l 

Potassium 2 2.0 o.oo 
mg/l 
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Vertical profile for selected measurements en the sampling date 
( 7/31/79) with the most pronounced stratification (if any). 

DE.ETH 'IE. M.E OXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/CU m 

0 26.6 6.5 45.4 8.3 10.6 
1 26.6 
2 26. 5 6. 1 SE.S 8.3 9.2 
3 2E.1 
4 23.6 1. 9 14LJ.S 7.5 0. a 

This lake was not included in the National Eutrophication 
Survey. The trophic state .based c.n 1979 survey is eutropbic. 

NON-POINT 20LLU·?ICN SOURCES 

Shoreline erosion: 
A few sections of shoreline with severe erosion 

Estimated erosion rate in region = 13.20-14.30 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 387. 
Potential nutrient inFut index = 

area watershed in row crops/lake area = 22.9 
60.1 of watershed is in approved soil conservation practices. 

Best management practices reccmmended by local scs oifice: 
ponds/sediment and water contLol .basins, contouring, 
conservation tillage, strip-cropfi~g, pastureland and 
pastureland improvement. 

POIN~ SGUBCE FCLLUTIC~ 

No point sources ider.tif1ed 

lAK! tSB ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater a~uatic life. secondary body 

contact. 
Class c-raw water source for a potable water supply. 

This lake is ussd as a raw water source fer 
about 1200 persons at Montezuma. 

Public }?arks: 
Diamond lake (County) 
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Estimates of total annual lake use made by Iowa Conservation 
Ccmmission district fisheries biologists based on a combination 
of existing t:ecords and professional judgement. 

ACTIVITY TOTAL USE/ACBE USE/HEC':A4E 
Fishing 

Frcm boats 4409. 45.0 113. 1 
S.hc.re or ice fishing 19452. 198.5 498. 8 

Swimming o. o.o o.o 
Pleasure boating 1168. 11. 9 29.9 
Hunting 1055. 10.8 27. 1 
Picnicking,camping,othe.r 
activities frompted 
by the lake's presence 35873. 366.1 919.8 
Snowmobiling 469. 4.8 12.0 
Ice skating and c.ross-
ccu.ntt:y skiing o. o.o o.o 
'IOTAL 62426. 637.0 1600.7 

Special events at Diamond Lake contributing to mo.re than 
normal use i.nclude a fifth grade field day (350 people) and 
educational tours (900 people). 

Il!PAiliMENTS 

Aquatic vascular plant growth in Diamond Lake may impair 
boating and shoreline fishing. Aquatic plants are being 
treated with copp~.r sulfate apFlication. Iowa Conservation 
Commission personnal consider lake usage to be below its po­
tential due to aquatic plant growth. 

Estimated aquatic plant coverage 37 I 
Estimated winte.rkill trequencies: rare if ever 
Estimated summerkill fregoencies: .rare if ever 

LAKE BESTOBA~ION BECO~MENDlTICNS 

Because large quantities of rooted aquatic vegetation 
interfe£e with recreational activities in this lake, a program 
of vegetation control is recommended. While this might be 
accomFlished through mechanical harvest or the use of 
chemicals, studies in other Iowa lakes have shown that 
controlled stocking of the imforted White Amur at the proper 
densities can provide biological control. The 
cost-effectiveness and suitability of White A~ur stocking 
should be investigated for this lake. 

~he water quality of this lake, like all lakes, is 
strongly influenced by the mat~rials that a£e washed into it 
through its tributary streams. Silt frcm soil erosion 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 term 
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extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried iato the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transfa.rency, may 
interfere with sight-feeding fish and the develo~ment 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 managemeat practices 
recommended by the local soil conservation service office (see 
section on non-~oint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the dmou.nts of 
livestock wastes reaching tributary stLeams. Research 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 
downstream lakes. The use of practices such as divarsion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
SEray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help improve the iater 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 EOSsible to state the degree such a program might increase 
the water qua1ity in the lake. there are insufficieDt data on 
the present inputs of sediments, nutrients, and other 
non-pcint pol.lutants to the lake. Furthermore we do not have 
adeguate information to gauge the effectiveness of such a 
conservation program. 
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DCG CHEEK LAK.E 

LCCAT!ON 
County: o' B:i:ien 

?cwnshit> 94 N 

latitude 
Longitude 

Bange 39 Ii 

42 Deg 56 Min N 
95 Deg 28 Min W 

Secticn 29 

WATERSHED CHARACTERISTICS 
Watershed area(excluding lake surface) 

1160. hecta.ces ( 2866. ac:i:es) 

Soil Associations 
Assoc # 

8 
10 

~ithin watershed 
area ha 

731. 
429. 

Estimated land uses (%) 

I of total 
63.0 
37.0 

Cropland Pasture Forestry ToMns Other 
78.6 15.S 2.9 0.0 2.8 

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

8 Nearly level to moderately sloping (0-91) prairie­
derived soils developed from loess or loess over 
Wisconsin or pre-Wisconsin till. Galva, Primghar, 
Marcus, and Sac soils. 

10 Moderately to very steep (14-401) prairie-derived 
soils developed from pre-Wisconsin till. Steinauer 
and Shelby soils. 

Per cent of shoreline in public cvnership 100 i 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measu~ements from 1972 map 
Area 11 • .ha ( 28. A) 
length of shoreline 2443. m ( 8016. ft) 
Maximum depth 6.1 m ( 20.0 ft) 
Mean depth 3.0 m ( 10. ft) 
Vclume 341477. cubic meters ( 277. acre-feet) 
Shoreline develcfment 2.04 Volume development 1.46 
watershed/lake area ratio 105.5 
Origin of basin: Imfoundment 
Estimated annual precipitation 71. cm 
Estimated annual runoff 8. cm 
Estimated lake evaporation 91. cm 
Thermal stratification? Yes 
~ajar inf lows (named and/or permanent streams) 

Dog Cr 
outlet: Dog er 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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DOG CREEK LAKE 
O'Brien County 



PCLLU'IIOU ASS!SSHENT 
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 zone cf the lake. 

PABAHETE B 

SEcchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

total phosphorus 
mg/cubic meter 

Kjelda.hl nit~ogen 
mg/l 

AmmoDia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iu.rbidity 
JTU 

iotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

!otal alkalinity 
mg/l as CaC03 

Dissolv~d oxygen 
mg/l 

Specific condactance 
micrcmhos/cm at 25 c 

~ulfate 

mg/l 
Chloride 

mg/l 
Scdium 

mg/l 
Fctassium 

mg/! 
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SAMELE MEAN 
SIZE 

5 0.7 

9 34. 2 

9 77.9 

2 1. a 

2 1. 2 

2 o. 6 

9 13. 5 

9 10. 1 

8 221'.2 

8 113. 2 

9 173.6 

8 s. 4 

9 425.0 

4 119.5 

5 16. 5 

2 11. 0 

2 B. 0 

STANDARD 
EBROR 
o.os 

3.75 

12. 43 

0 • 1 " 

0.03 

0.14 

1.80 

0.26 

4.42 

4.91 

4.72 

0.48 

9.65 

2. 54 

o.oo 
o.oo 

O.GO 



Vertical Frof ile for selected measurements on the sampling date 
( 8/13/79) vith the most Fronounced stratification (if any). 

DEPTH TEMP OXYGEN TOTAL p pH CB'L a 
m c !119/l mg/cu m mg;cu m 

0 22.8 4.8 74.S 0.0 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.s 
5 19.7 1.6 117.8 7.6 17.3 
6 17.3 

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

NCN-POINT POLLUTICN SCUBCES 

Shoreline erosion: 
A few sections of shoreline vith severe erosion 

Estimated erosion rate in region= 9.19-10.79 Tons1Acre1Ir 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 1055. 
Potential nutrient infut index = 

area watershed in rov crops/lake area = 82.9 
70.~ of watershed is in approved soil ccnservation practices. 

Best management practices recommended by local scs office: 
ccnservation tillage, pastureland and pastureland 
improvement, gulley central structures/ erosion control 
structures, terraces, contouring. 

PCIN! SOURCE POLLUTICN 

No pcint sources identified 

LAKE USE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Ciass B(W)-wi.l.dlife, warmwater aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public i;ai::ks: 
Dog Creek Park (County) 
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Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a combination 
of existing teco~ds and professional judgement. 

ACTIVITY 
Fishing 

TOTAL USE/ACB. E USE/HECTARE 

F:ccm boats 
Shore or ice fishing 

Swimming 
Pleasure boating 
Hunting 
Picnicking,camping,otber 
activities prcmpted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
country skiing 
TOTAL 

2118. 
4039. 
1616. 

434. 
o. 

3258. 
o. 

122. 
11647. 

75.6 
144.3 
59.9 
15.5 
o.o 

116.4 
o.o 
4.4 

416.0 

19 2. 5 
367. 2 
15 2. 4 

39. 5 
o.o 

29 6. 2 
o.o 

11. 1 
1058.8 

Special events at Dog Creek Lake contributing to more 
than normal use include the O'Brien county Annual outdoor 
Classroom (200 people). 

IMl?AIBliEN!S 

Swimming may b~ impaired in Cog Cxeek Lake throughout the 
summer because of Sacchi depths less than one meter caused by 
algal populations. Aquatic plant growth may impai~ shoreline 
fishing. Freguent winterkills and occasional summerki.lls may 
limit fishing potential. Iowa Conservation Commission person­
nel consider lake usage to be below its potential due to poor 
fishing. 

Estimated aquatic Flant coverage 4 i 
Estimated winterkill frequencies: 1 year out of 5-7 
Estimated summerkill frequencies: 1 year out of 7-10 

LAKE BESTORA!ION HECOMMENDATICNS 

Eecause this lake is productive and relatively ~hallow, 
dissclved oxygen deficits develop and cause winter and/or 
summer fishkills. ihe ~se of artificial aeration devices to 
maintain dissolved oxygen concentrations should be considexed. 

ihe water quality of this lake, like all lakes, is 
strongly influenced by the matexials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contxibutes to the filling of the ~asin making the lake more 
shallow in the ~eix term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into ~he lake 
attached to scil particles. Following storm events, sediments 
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intrcduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develoFment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation progra~ is recommended for 
this watershed utilizing the best management ~ractices 
recommended by the local soil conservation service office (see 
secticn on non-faint follution 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 concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream lakes. ihe use of practices such a~ diversion 
terraces above feedlots, lagoons to catch feedlo~ runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above laJJ.d use recommendations are made on the 
basis they vil.l help improve the iater 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 f Ossible to state the degree such a program might increase 
the water quality in the lake. There are insufficieat data on 
the ~resent inputs of sediments, nutrients, and other 
non-point pollutants to the lake. Furthermore we do not have 
adeguate information to gauge the effectiveness of such a 
conservation program. 
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DCN ~ILLIAMS LAKE 

LGCATION 
Ccunty: .Eoone 

Township 84 N 

Latitude 
Longitude 

Bange 27 w 

42 Deg 7 ti.in N 
94 Deg 1 Min w 

section 5 

WATEBSBED CBABdCTIRISTICS 
watershed axea(excluding lake surface) 

7847. hectaxes ( 19389. ac=~s) 

Soil Associations 
Assoc IJ 

12 
1 ti 
18 

217 

within watershed 
area .ha 

1933. 
3282. 
2348. 
264. 

Estimated land uses (I) 
Cropland Pasture Forestry 
90.8 l4.9 1.1 

" of 

Towns Other 
0. 2 2. 9 

total 
24.6 
l41.8 
29.9 
3.6 

Description of to~o~raphy and 
represented in the watershed 

soils in soil associations 

12 Nearly level and gently sloping (0-51) prairie-derived 
soils developed from Wisconsin till on the Cary Lobe. 
Depressional and calcareous soils are common. 
Webster, Okotoji, Canisteo, Clarion, Nicollet, and 
Harps soils. 

14 Nearly level to moderately sloping (0-91) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Clarion, Webste~, Canisteo, and Nicollet 
soils. 

18 Nearly level and gently sloFing (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 (0-401) forest and mixed 
prairie-forest-derived soils develofed from Wisconsin 
till on the Cary Lobe. Includes some soils on 
bottomlands aad terraces. Hayden and LP.Ster soils. 

Per cent of shoreline in public c~nership 100 % 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1974 maf 
Area 60. ha ( 148. A) 
Length of shoreline 9042. m ( 29667. ft) 
Maximum depth 14.0 m ( 46.0 ft) 
Mean defth 5.2 m ( 17. ft) 
Volume 33332ij9. cu~ic meters ( 2701. acre-feet) 
Shoreline development 3.18 Vclume development 1.11 
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Boone County 



Watershed/lake area ratio 130.8 
Origin of basin: Impoundment 
Estimated annual precipitatioD 79. cm 
Estimated annual runoff 13. cm 
Estimated lake evaForation 94. cm 
lhermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

Bea ve.r Cr 
outlet: Beaver er 
2C8 Agency: 

Iowa Department of Envixonmental Quality 
900 East Grand Ave~ue 
Des Moines, Iowa 50319 

PCLlU1ION ASSESS~ENT 
Data from lake survey in the summer of 1979. Each lake 
~as samFled at least 3 times. Averages are for samfles in 
the upper mixed zone cf the lake. 

PARAME1Eli 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

iotal phosphor~s 
mg/cubic meter 

Kjeldahl nitrogen 
.mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
J'fO 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC0.3 

lotal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Sfecific conductance 
micrcmhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

241 

SAM!lLE HEAN 
SIZE 

6 1. 8 

7 16.2 

8 30.7 

2 0.3 

2 0.2 

2 4. 0 

8 5.9 

8 2. 8 

8 274.0 

8 160.0 

9 169.1 

a a. 6 

9 520.0 

6 54.8 

6 19.9 

STANDARD 
EliROR 
0.07 

3. 14 

3.93 

o.oo 

0.07 

0. 38 

0.56 

0.22 

3.40 

J.65 

2.03 

o.as 

14.04 

2.41 

o.oa 



Scdium 
mg/l 

Potassium 
mg/l 

2 

2 

5.5 o.so 
2.0 o.oo 

Vertical profile for sel~cted mea~urements on the sampling date 
( 8/ 2/79) with the most pronounced stratification (if any). 

DEPTH T:Ee!!f CXYGEN TCTAL p pH CHL a 
m c mg/l mg;cu m mg/cu m 

0 24.9 7.6 31.6 8.0 18. 5 
1 24.9 
2 24.9 7.8 34.9 8. 1 16.3 
3 24.3 4.3 31.9 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 i. 6 3. 4 

10 16.2 
11 14. 5 o. 1 533.8 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. 

NCN-ECINT PCLlUTIC~ SCU'BCES 

Shoreline erosion: 
A f ev sections of shorelir.e with severe exosion 

Estimated erosion rate in region = 3.01- 4.93 ~ons1Acre1Yr 
Fctential siltation index = 

(watershed area/lake area) x soil loss rate = 490. 
Potential nutrient input index = 

area watershed in row crops/lake area = 111.3 
74.I of watershed is in approved soil ccnservation ~ractices. 

Best management practices recommended by local SCS office: 
conservation tillage, terraces. 

PCINT SOURCE POLLUTICN 

SourcetNPEDES i (if any) 

Pilot Kound 
IA0058530 

LAKE USE ASSESSMENT 

Comments 

Lagoon with no outflow 

surface water classification(s) 
Class A-primary body contact recreation. 
Class E(W)-vildlife, varmvater aquatic life, secondary body 

contact. 
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This lake is not designated as a i;:ublic water supply. 

Public i;:arks: 
Den iilliams Park (County) 

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

ACTIVITY TOTAL OSE/ACliE iJSEtHECTABE 
Fishing 

Ftcm boats 6005. 40.6 100. 1 
Shore or ice fishing 10825. 73.1 180. 4 

Swimming 17225. 116.4 287. 1 
Pleasure boating 8715. 58.9 145. 3 
Hunting o. o.o o.o 
Eicnicking,camping,other 
activities p.i:omfted 
by the lake's presence 40955. 276.7 68 2. 6 
Snowmobiling o. o.o o.o 
Ice skating and cross-
country skiing 122. 0.0 2. 0 
TOTAL 83847. 566.S 139 7. 4 

Speciai events at Don Williams Lake contributing to more 
than normal use include a bass fishing tournament (35 people) 
and a golf tournament (500 people) • 

If!IPAISMENTS 

Recreational activities do net appear to be imfaired cy 
fOOr water quality or aguatic Elants. Siltation may be an im­
fCrtant problem in the north end cf the lake. Shoreline ero­
sion may interfere with shoreline fishing. Iowa Consecvation 
Commission fersonnel consider lake usage to be at its poten­
tial. 

Estimated aquatic plant coverage 
Estimated winterkill frequencies: 
Estimated summerkill frequencies: 

LAKE BESTOBATION BECCMMENDATICNS 

0.61 
rare if ever 
rare if ever 

Sh~reline erosion is a serious problem in Don Williams 
Lake. Shoreline protection through .i:iprapping may reduce 
siltation and turbidity in the lake and provide tetter access 
for shoreline fishing. 

~he water quality of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
sha1lcv in the nea.i: term and hastening the basin's long term 

243 



extinction. Plant nutrients such as phosphorus and ammonia 
nitxogen and several pesticides are carried into the lake 
attached to scil particles. Following storm events, sediments 
int~oduced into the lake ~educe light transparency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and ma1 smother gill-breathing invertebrates. 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-faint ~ollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Beseacch 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 
downstream lakes. the use of practices such as diversioA 
terraces above feedlots, lagoons to catch feedlot runoff, and 
s~ray irrigation of surplus water from such lagoons ca~ 
significantly reduce the nutxient ccntributions 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 filling of the lake with sediments. They will 
help protect the lake from future degradation; however, it is 
not fCssitle to state the degree such a program might increase 
the water quality in the lake. There are insufficient data o~ 
the present inputs of s~diments, nutri~nts, and other 
non-Eoint pollutants to the lake. Furthermore we do not have 
adequata informaticn to gauge the effectiveness cf such a 
conservation pxogxam. 
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EAST LAKE (OSCEOLA) 

LOCATION 
Ccunty: Clarke 

Township 72 N 

latitude 
Longitude 

Bange 25 W 

42 Deg 2 !!in N 
93 Deg L14 ~in i 

Section 16 

WATERSHED CBABACTEBISTICS 
watershed axea(excluding lake su.i:face) 

100. hectares ( 247. acres} 

Soil Associations 
Assoc # 

36 
37 

within watershed 
area ha 

18. 
82. 

Estimated land uses (i) 

" of total 
18.2 
81.8 

ex op land Pasture Forestry Towns Other 
53.0 34.5 8.6 o.o 3.9 

Description of to~ography and soils in soil associations 
represented in the watershed 

36 Nearly level to strongly sloping (0-141) prairie­
derived soils developed from loess, pre-Wisconsin 
till, or pre-Wisconsin tili-derived paleoscls. 
Grundy, Haig, Shelby, and Adair soils. 

37 Gently sloping to moderately steep (2-181) prairie and 
forest-derived soils developed from pre-Wisconsin 
till-derived paleosols, pre-Wisconsin till, or loess. 
Adair, Shelby, lindiey, and Grundy soils. 

Per cent of shoreline in public cwnershi~ 100 i 

PHYSICAL CHABACTEBISTICS OF lAKE 
~easurements from 1978 map 
Area s. ha ( 14. A) 
Length of shoreline 1194. m ( 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 devel.ofment 1.44 Volume development 1.61 
iatershed1lake area ratio 20.0 
Origin of basin: Impoundment 
Estimated annual. precipitation 79. cm 
Estimated annual runoff 15. cm 
Estimated lake evaforation 97. cm 
Thermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

None 
Ootl.et: Unnamed 
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DEPTHS IN FEET 

403 ltBTBIS 

1-------·---------------~----~---------1 . EAST LAKE 
Clarke County 



2C8 Age.ncy: 
Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

PCLlOTION ASSESSMENT 
Data tram lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the upper mixed zone 0£ the lake. 

PABAHETE& 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

Total pho~phorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

iur.bidity 
JTU 

iotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

iotal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micrcmhcs/cm at 25 C 

Sulfate 
mg/l 

Chlor1de 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

SU!PLE MEAN 
SIZE 

6 0.6 

8 75.7 

1-0 173. 1 

2 1. 0 

2 o. 1 

2 a. 1 

10 11.q 

8 12. 6 

a 110.s 

9 76.7 

9 105.1 

9 8.4 

8 226.9 

3 6.3 

5 11. 1 

2 7.0 

2 9. 0 

STA NDABD 
E.BBOB 
0.00 

15. 4 

17. 36 

0.04 

0.01 

o.oo 

1.49 

1.97 

3.06 

0.82 

2.47 

0.86 

7.96 

4.34 

0.10 

o.oo 

o.oo 



Vertical protile £or selected measurements on the sampling date 
( 8/21/79) with the most pronounced stratification (if any). 

DEPTH TEME OXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/CU lll 

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 1.0 23S. 7 9.0 62. 9 
3 21.6 o.o 226.0 7.4 1 o. 1 

This lake was not included i.n the Naticnal Eutrophication 
Survey. The trophic state .based on 1979 survey is eutrophic • 

NON-POINT POLlCTICN SOURCES 

Shoreline erosion: 
Negligible 

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

(watershed area/lake area) x soil loss rate = 252. 
Potential nutrient input index = 

area watershed in row crops/lake area = 10.6 
88.i of watershed is in approved soil conservation practices. 

Best management practices reccmmended by local SCS o!fice: 
conse~vation tillage, terraces. 

POINt SOUBC£ POLLOtICN 

Ro FOint sources identified 

LAKE CSE ASSESSftENT 

Surface water classification(s) 
Class E(W)-wildlife, warmwater aguatic life, secondary body 

contact. 
!his lake is not designated as a FUblic water supply. 

Public parks: 
East Lake Eark (Cowity) 

Estimates of total annual lake use made by Iowa Conservation 
Ccmmission district fisheries biologists tased on a combina~ion 
of existing records and professional judgement. 

ACTIVITY TOTAL USE/ACRE USE/HECTARE 
Fishing 

Prem boats 30. 2 .1 6.0 
• Shore or ice fishing 2000. 142.9 ijQ 0. 0 
S11imming 30. 2.1 6.0 
Pleasure .boating 43 • 3.1 8.6 
Hunting o. o.o o.o 



Picnicking,camping,otber 
activities ~xompted 
by the lake's presence 
snowmcbiling 
Ice skating and cross­
ccunt ry skiing 
TOTAL 

IMPAIBMENTS 

9123. 
o. 

so. 
11276. 

651.6 
o.o 
3.6 

805.4 

1824.6 
o.o 

10.0 
2255.2 

Water clarity is poor in East Lake (Osceola) throughout 
the summer as indicated by Secchi depths less than one meter 
caused by alg~l populations. Aquatic vascular plant growth may 
impair boating and shoreline fishing. Iowa Conservation 
Commission personnel consider lake usage to be below its po­
tential doe to uncompleted facilities. 

Estimated aquatic plant coverage 23 I 
Estimated winterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION BECCMMENDATICNS 

Eecause large qua~tities of rooted aqudtic vegetation 
interfere with recreational activities in this lake, a progxam 
of vegetation control is recommended. While this might be 
accomplished through mechanical harvest or the use of 
chemicals, studies in other Iowa lakes have shown that 
controlled stocking of the imEorted White Amur at the proper 
densities can provide biological coiltrol. The 
cost-effectiveness and suitability of White Amur stocking 
should be investigated for this lake. 

~he water qualitj of this lake, like 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 detrimental to the lake in several ways. It 
contributes to tbe fil1ing of the basin making the lake more 
shallow in the near term a.ad hastening the basin's long term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Folloving s~orm events, sediments 
introduced into the lake reduce light txansFarency, may 
interfere with sigbt-feedillg fish and the develo~ment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation pxogram is recommended for 
this watershed utilizing the best management ~ractices 
recommended by the local soil con~ervation service office (see 
section on non-Faint pollution fox 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 concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
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downstream lakes. The use oi practices such as diversion 
terraces above feedlots, lagocns to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help improve the ~ater quality in the lake and 
slow down the z.1.ll.ing of the lake with sediments. They will 
help protect the lake from future degradation; however, it is 
not ~cssible to state the degree such a program might increase 
the water quality in the lake. ihe£e are insufficient data on 
the present inputs of sediments, nutxients, 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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EAST CKCBOJI 

LCCA7ICN 
county: Dickinson 

~ownship 99 N 

Latitude 
longitude 

Bange 36 W 

43 Deg 24 Hin N 
95 Deg 5 Min w 

Section 15 

WATEBSH!D CBARACTEBISTICS 
watershed area(exciuding lake surface) 

4942. hectares ( 12212. acres) 

Soil Associations 
Assoc # 

14 
15 

within watershed 
area ha 

3659. 
1283. 

Estimated laud uses (~) 

% of total 
74.0 
26.0 

cropland Pasture Forestry Tovns Other 
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 (0-91) prairie­
derived soils developed from WisccnsiD till on the 
Cary Lobe. Clarion, Webste~, 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 Webster soils. 

Per cent of shoreline in fUblic ownership 8 ~ 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measurements from 1370 maF 
Area 743. ha (1835. A) 
Length of shoreline 27068. m ( 88808. ft) 
Maximum depth 6.7 m t 22.0 ft) 
~ean defth 3.2 m ( 10. ft) 
Volume 234i4520. cubic meters ( 19023. acre-feet) 
Shoreline deveiopment 2.ao Volume development 1.41 
iatershed1lake area ratio 6.7 
Crigin of tasin: Natural 
Estimated annual precipitation 69. cm 
Estimated annual runoff a. cm 
Estimated lake evaporation 89. cm 
Thermal stratification? No 
Major inf lows (namEd and/or permanent streams} 

From Eig Spirit L 
Outlet: To OpFer Gar l 
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DEPTHS IN FEET 

1--------------------------------------1 EAST .0 K 0 B 0 JI 
Dickinson County 



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

PCLLOtION ASSESSMENT 
Data from lake suivey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the upper mixed zone of the lake. 

PARA METE E 

Secchi disc depth 
meters 

Chloropbyl.l a 
mg/cubic meter 

!otal phospbor~s 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mq/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry wejgbt 
mg/l 

'Iurbidity 
JTO 

Total hardness 
mg/1 as CaCC3 

Calcium hardness 
mg/l as CaC03 

'Iotal alkalinity 
mq/l as caco:: 

Dissolved oxygen 
mg/1 

Specific conductance 
micrcmbcs/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

6 0.7 

9 25.S 

10 139.1 

2 1.2 

2 0.3 

2 0.7 

11 13.6 

10 12.2 

s 230.7 

9 98.7 

10 196.3 

10 7.li 

9 422.2 

3 28.7 

3 15.0 

2 9.5 

2 7.0 

STANDARD 
ERR OB 
0. 11 

a. 29 

11. 0 2 

0.04 

0.04 

0.02 

1. 49 

0.93 

5.99 

3. 46 

1.21 

o.aa 
5.96 

0.67 

o.oo 

a.so 

o.oo 



Vertical pxofile for selected measurements en the sampling date 
( 8/14/79) with the most pronounced stratification (if any). 

DE l?TH T.UH CXYGEN TOTAL p pH CBL a 
m c !Dg/l Ilg/CU m mg/cu m 

0 21. 7 5.3 175.7 a. 1 a. 2 
1 ~1.7 

2 21.7 s. 1 168.8 8. 1 7. 5 
3 ~1.7 

" 21.7 5.1 165. 7 a. 1 3. 0 
5 21.7 

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

NCN-.FCI NT .PCLlUTION SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 3.01- 4.93 Tons1Acre1Ir 
Potential siltaticn index = 

(watershed area/lake area) x soil loss rate = 27. 
Potential nutrient infut index = 

area watershed i~ row crops/lake area = 5.6 
32.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
conservation tillage, grass waterways, terraces, 
ponds/sediment and water cont~ol basins, strip-cropping, 
contouring, pastureland and pastureland improvement. 

POIN~ SOURCE POLLUTICN 

Source/NPEDES # (ii any) Comments 

125 cattle Bunoff control 

LAKE USE ASSESSMENT 

Surface water cla~sification(s) 
Class A-primary body contact recreatio~. 
Class B(W)-wildlife, warmwatex aquatic life, secondary body 

contact. 
This lake has also been designated as high quality watex and 
is thus sutJect to higher standards to protect existing uses. 

This lake is not designated as a public water supply. 

Public parks: 
Isthmus Park Access (State) 
Gilbert's fark (City) 
Memorial Park (City) 
Clare Wilsen Park 
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Estimates of total annual lake use made by Iowa Consexvation 
Ccmmission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 'rOTAL USE/ACRE USE/HECTAaE 
Fishing 

E'rcm boats 13237. 7.2 17.8 
Shere or ice fishing 45446. 24.8 61.2 

Swimming J52S3. 19.2 47.5 
Pleasure boating 24488. 13.3 33.0 
Hunting 1867. 1.0 2.5 
Picnicking,camping,other 
activities i;:compted 
by the lake's presence 314484. 171. 4 423.3 
Snowmcbiling 15178. 8.3 20.4 
Ice skating a.nd cross-
ccunt.ry skii.ng 3127. 1.7 4.2 
TOTAL 453110. 246.9 609. 8 

Special events at East Okoboji Lake contributing to mo£e 
than normal use i.nclude boat races (80 feople) and skiing con­
tests (SO peofle). 

!Hi> AIBM EN'IS 

Swimming and boating may be impai.red in East Okoboji 
throughout the summer because of Secchi depths less than one 
mete:c caused ty algal populations and other suspended matter. 
Frequent summerkills and occasional winterkills may limit 
fishing potential. Iowa Conservation Commission persocnel 
consider lake usage tc be below its potential because of 
limited shoreline access and foor fishing. 

Estimated aguatic flant coverage 15 S 
Estimated wi.nterkill fre~ue.ncies: 1 year out of 7-10 
Estimated summerkill frequencies: 1 year out of 3-5 

LAKE BESTOBATICN BECG!MENCATICNS 

~he water quality of this lake, like all lakss, is 
strongly influenced by the materials that are washed i.nto it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ~ays. It 
contributes to the filli~g of the basin making the lake more 
shallow in the near term and hasteni.ng the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
.nitrogen and several pesticides are carried into the lake 
attached to soil particles. Fol1owing storm events, sediments 
introduced into the lake reduce light transparency, may 
inter!ere &ith sight-feeding fish and the develofment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
this ~atersbed utilizing the best management practices 
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recommended by the local soil conservation service office (see 
section on non-Faint FOllution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes ceaching tributary stxeams. Research 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 
downstream lakes. ~he use of practices such as diversio~ 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons 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 filling of the la~e with sediments. They will 
help protect the lake from future degradation; however, it is 
not possible to state the degree such a program might i~crease 
the water quality in the lake. There are insuf£icient data on 
the present inputs of sediments, nutrients, and other 
non-Faint FOllutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservation p~og~am. 
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!ASTEB LAKE 

LOCA'!ION 
Ccunty: .Polk 

Township 78 N 

Latit11de 
longitude 

Range 23 w 

WATERSHED CHABACTEBISTICS 

41 Deg 33 Hin N 
93 Deg 33 Min w 

Section 19 

Watershed area(excluding lake surface) 
2618. hectares ( €470. acres) 

Soil Associations within watershed 
Assoc t area ha ~ of total 

30 2618. 100.0 
Estimated land uses (i) 

Cropland Pasture Forestry Towns Other 
Q3.S 13.6 2.8 37.6 2.5 

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

30 Gently to st~angly sloping (2-141) prairie-derived 
soils developed from loess, pre-Wisconsin till, or 
pre-Wisconsi~ till-derived paleoscls. Shaxpsburg, 
Shelby, and Adair soils • 

.Per cent of shoreline in public cwnership 100 i 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measurements from 1977 map 
Area 70. ha ( 172. A) 
Length of shoreline 10747. m ( 35260. ft) 
Maximum depth 7.6 m c 25.0 ft) 
Mean depth 3.3 m ( 11. ft) 
Volume 2326057. cubic meters 
Shoreline development 3.64 
Watershed/lake area ratio 
Origin of basin: Impoundment 

( 168 5. acre-feet) 
Volume development 
31.4 

Estimated annual precipitation 81. cm 
Estimated annual runoff 
Estimated lake evaForation 
Thermal stratification? Yes 

15. 
94. 

cm 
cm 

ftajor inf lows (named and/or permanent streams) 
reader er 

Outlet: Yeader Cr 
208 Agency: 

Des ftoi.lles 208 Agency 

1. 32 

Central Iowa Regional Association of Local Govts. 
104 East Locust St. 
Des ~oines, IA 5C3uo 
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DEPTI!S IN FEET 

3302 llBT!IS , _____ _ ------------------------
________ , 

EA S TE R LA K E. : 
Polk County ! 



FCLlOTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
vas sampled at least 3 times. Averages are for sam~les in 
the upper mixed zone cf the lake. 

PABA!.ETIB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cul:ic meter 

'Iotal ~hcsphorus 
mg/cubic mete.r 

Kjeldahl nittogen 
mg/l 

Ammonia nitiogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iurbidity 
JTU 

'Iotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Total alkalinity 
mg/l as CaCC3 

Dissolved oxygen 
mg/l 

Specific conductance 
micrcmhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

6 1. 0 

8 28. 0 

8 54. 5 

2 o.s 

2 o. 0 

2 o. 1 

8 9.4 

1 o a. o 

9 170.0 

9 107.6 

8 122. 0 

8 9. 1 

10 362.0 

3 so.a 
3 22. 5 

2 13. 5 

2 3.5 

STANDARD 
EB a OB 
0.10 

5.59 

3.56 

0.01 

0.01 

o.oo 

0.81 

0.60 

1. 80 

0.93 

1.25 

0.28 

12. 02 

1.04 

0.29 

0.50 

a.so 



Vertical profila for selected measurements on the sampling date 
( 8/21/79) with the mast pronounced stratification (if any). 

DEPTH 'IEMP OXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 23.7 10.0 S!:.2 a.1 SS.8 
1 23.7 
2 23. 4 7.4 70.3 8.3 48.6 
3 22.9 
4 2~.4 
s 20.0 0.6 70.7 7.7 14. 2 

This lake vas not included in the National Eutrophication 
survey. !he trophic state based on 1979 survey is eutrophic. 

NON-POINT POLLDTlCN SCUBCES 

Shoreline erosion: 
A fev sections of shoreline with severe erosion 

Estimated erosi~n rate in region= 4.94- 6.99 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 224. 
Potential nutrient input index = 

area watershed in row crops/lake area = 16.3 
90.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local SCS office: 
ccaservation tillag€, terraces, ponds/sediment and water 
ccntrol basins. 

POINT SOUBCE POLLUlICN 

Source/NPEDES # (if any) Comments 

Des Moines Munici~al Airport Stormwater runoff 

LAKE OSE ASSESSMENl 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-wildlife, warmvater aquatic life, secondary body 

co.ntact. 
This lake is not designated as a public water supply. 

Public i;arks: 
Yeader creek Axea (County) 
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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 professional judgement. 

ACTIVITY TOTAL DSE/ACliE USE/HECTARE 
Fishing 

Prem boats 4905. 28.5 70.1 
Shore or ice fishing 15334. 89.2 219. 1 

Swimming 253 88. 147.6 Jb2. 7 
Pleasure boating 2713. 15.8 38.8 
Hunting o. o.o o.o 
Eicnicking,camping,other 
activities prompted 
by the lake's presence 36002. 209.3 514.3 
Snowmobiling 782. 4.5 11. 2 
Ice skating and cross-
country skiing 7E2. 4.5 11. 2 
TOTIL 85906. 499.5 122 7. 2 

IMPAIU1EN'IS 

Swimming may oe impaired in Easter Lake during part of 
the summer because of secchi depths less than one meter caused 
by algal populations. Iowa Conservation Commission fersonnel 
consider lake usage to be below its potential dae to poor 
fishing. Renovation of the fishery was completed in 1978. 

Estimated aquatic plant coverage 3 I 
Estimated winterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTCBATION BECC!MENDATICNS 

!he water ~uality of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental tc the ldke in several ways. It 
cont£ibutes to the fi1ling of the basin making the lake more 
shallow in the near term and hastening the basin's long term 
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 into the lake reduce light transfarency, may 
interfere with sight-feeding fish and the develoFment 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 management practices 
recommended by the local soil conservation service office (see 
secticn on non-faint follution 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 concentrations 
in areas with direct drainage to streams or tile lines can 
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make significant c~ntributions to the nutxient nudgets of 
downstream lakes. the use of practices such as diversion 
terraces above feedlots, lagocns to catch feedlot runoff, and 
Sfray irrigation of surplus water from such lagoons can 
significantly reduce the nutxient contributions from this 
source. The above land use recommendations are made on the 
basis they ~ill help improve the water ~uality in the lake and 
slow down the filling of the laKe with sediments. They will 
help protect the lake from future degradation; hoveve~, it is 
not f cssible to state the degree such a program might increase 
the water quality ill the lake. there are insufficient data on 
the fresent inputs of sediments, nutrients, and other 
non-point FOllutants to the lake. Furthermore we do not have 
adeguate informatio.n to gauge the e£fectiveness of such a 
conservation frogtam. 
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ELDB!D SBEBWOOD LAKE 

LCCA'IlO N 
CouJlty: Hancock. 

Tovnslup 94 N 

latitude 
longitud.: 

Bange 23 i 

42 Deg 56 liin N 
93 Deg 34 Min w 

Section ·21 

WATERSHED CBARACTEBlSTICS 
Watershed area(excluding lake surface) 

778. hectares ( 1923. acres) 

Soil Associations 
Assoc # 

117 
14 

within watershed 
area ha 

597. 
181. 

Estimated land uses (~) 

I of total 
76.7 
23.3 

cropland Pasture Forestry Towns Other 
70.9 16.1 10.2 o.o 2.8 

tescription of to~ography and soils in soil associations 
represented in the watershed 

117 Nearly level to very steep (0-403) frairie-derived 
soils developed from Wisconsin til.l oa the Cary Lobe. 
Includes some soils on bottomlands and terraces. 
Storden and Claricn soils. 

14 Nearly level to moderately sloping (0-9%) prairie­
derived soils developed from Wisccnsin till on the 
Cary Lobe. c.larion, Webster, Canisteo, and Nicollet 
soils. 

Eer cent of shoreline in public ownership 100 i 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measurements frcm 1579 map 
Area 8. ha ( ~1. A) 
Length of shoreline 2709. m 8887. ft) 
Maximum depth 6.7 m ( 22.0 ft) 
Mean depth 2.B m ( 9. ft) 
Vclume 23~182. cubic meters ( 191. acre-feet) 
Shoreline development 2.65 Volume development 1.26 
Watershed/lake area ratio 97.3 
Origin of basin: Impoundment 
Estimated annual precipitation 79. cm 
Estimated annual runof£ 13. cm 
Estimated lake evaforation 89. cm 
'Ihermal stratification? Yes 
Major inf lovs (named and/or permanent streams) 

Ncne 
outlet: Unnamed 
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9377 llET!BS 

1--------------------------------------1 

ELDRED SHERWOOD LAKE 
Hancock County 



2C8 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 i~ 
the Uf per mixed zone oz the lake. 

PA BAME'? EB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

1ctal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrit6 nitrogen 
mg/l 

Seston dry weight 
mg/l 

1 urbidi ty 
JTU 

1otal hardness 
mg/l as CaC0.3 

Calcium hardness 
mg/l as CaC03 

Tctal al.kali.nity 
mg/l as cacc3 

Cissolved oxygen 
mg/l 

Specific conductance 
micrcmhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Pctassi um 
mg/l 
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SA Ml?lE MEAN 
SIZE 

6 0.7 

10 70. 0 

9 106. 5 

2 1. 2 

2 o. 2 

2 0. o 

10 18. 2 

9 9. 1 

9 371.1 

10 258.2 

9 279.8 

0 a. 2 

10 654.5 

8 32. 6 

9 21. 8 

3 5. 3 

3 2. 0 

STANDARD 
ER.HOB 
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 

1.01 

0.24 

0.33 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/23/79) with the mcst pronounced stratification (if any). 

DE.PTH 'IHIP OXYGEN TOTAL p pH CHL a 
m c mg/1 mg1cu m mg/cu m 

0 19.~ 6.6 146.4 7.8 93. 2 
1 18.9 4.2 140. 9 7.8 65.9 
2 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. 1 
6 17.2 

This lake was not included ill the National Eutrophication 
survey. ~he trophic state based on 1979 survey is eutrophic. 

NCN-PCI NT PCLLUTICN SCUBCES 

Shoreline erosion: 
Negligi.ble 

Estimated erosion rate in region = 3.01- 4.93 Tons1Acre1Yr 
Potential siltation index = 

(watershed area/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 conservation practices. 

Best management practices recommended by local scs office: 
conservation tillage, crop rotaticn, terraces. 

POIN~ SOUBC£ POLLUTICN 

No ~cint sources identified 

LAKE DSE ASSESS~ENT 

Surface water classification(s) 
Class A-primary body contact recxeatio~. 
Class B(W)-wildlife, warmvater aquatic life, secondary body 

contact. 
This lake is not designated as a fUblic water supply. 

i: ublic fa.rks: 
Eldred Sherwood Recreation Area (County) 

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 
Fishing 

Frcm boats 

TOTAL 

2432. 
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USE/ACHE USE/HECTARE 

11s.8 3oq.o 



Shore or ice fishing 5167. 246.0 645. 9 
Swimming 7424. 353.5 928.0 
Pleasure .boating 1180. 56.2 147. 5 
Hunting o. o.o o.o 
~icnicki.ng,campiog,other 
activities frOmftEd 
by the lake's presence 13617. Gqa.4 170 2. 1 
Snowmobiling o. o.o o.o 
Ice skating and cross-
country skiing o. o.o o.o 
TOTAL 29820. 1420.0 3727.5 

Special events at Eldred Sherwood Lake contributing to 
mere than normal use include the Girl scout Day cam~ (100 
people) • 

IMPAiif!!EN~S 

Swimming 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 Commission 
personnel consider lake usage to be below its potential be­
cause there is no coat access. 

Estimated aquatic plant coverage 
Estimated winterkill frequencies: 
Estimated summerkill trequencies: 

LAKE BESTOBA!ION BECOHH!NDATICNS 

4 " rare if ever 
rare if ever 

!he water quality of this lake, like all lakes, is 
strcngly iilfluenced by the mate[ials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake i~ 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 phosphoros and ammonia 
nitrogen and several ~esticides aLe carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the laKe reduce light tran~parency, 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 recom~ended for 
this watershed utilizing ~he best management practices 
recommended by the iocal soil conservation service office (see 
section on non-faint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Research o~ 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 nudgets of 
downstream lakes. the use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runort, and 
spray irrigation of surplus water from such lagoons can 
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significantly £educe the nutrient contributions from this 
source. The aDove land use recommendaticns 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 insufiiciant data on 
the present inputs of sediments, nutrients, and other 
ncn-toiot tollutants to the lake. Furthermore we do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservation frogram. 
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PIVE ISLAND LAKE 

LCCATION 
CCUilty: Palo Alto Latitude 43 Deg 8 ~in N 

Longitude 94 Deg 39 Mi.n w 
Township 96 N Bange 32 w Section 18 

iATEBSBED CHABACTEBISTICS 
Watershed axea(excluding lake surface) 

3411. hectares ( 8429. acres) 

Soil Associations 
Assoc t 

12 
14 

wit.bin watershed 
area ha 

1971. 
11U40. 

Estimated land uses (l) 
Cropland Pasture Forestry 

92.9 3.9 0.1 
Towns 

o.o 

I of 

Other 
3.1 

total 
57.8 
42.2 

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

12 Nearly level and gently sloping (0-51) prairie-derived 
soils develofEd from Wisco.nsin till on the Cary lobe. 
Depressional and calcareous soils are commo.n. 
Wabster, Okotoji, Canisteo, Clarion, Nicollet, and 
Harps soils. 

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. 

Per cent of shoreline in public ownership 26 % 

PHYSICAL CHABACTERIS~lCS OF LAKE 
"easurements from 1570 map 
Area 404. ha ( 998. A) 
Length of shoreline 20481. m ( 67196. ft) 
Maximum depth 2.6 m ( 9.0 ft) 
Mean depth 1.0 m ( 3. ft) 
Vclume ij221342. cubic meters ( 3421. acre-feet) 
Shoieline development 2.87 Volume development 1.21 
aatershed/lake area ratio E.4 
Origin of basin: Natural 
Estimated annual ptecipitation 71. cm 
Estimated annual runoff 10. cm 
Estimated lake evaforation 89. cm 
Thermal stratification? No 
~ajar inf lows (named and/or permanent streams) 

Ncne 
Outlet: Drainage Ditch 80 
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12672 !!T!BS ------------1 -------------------
FIVE ISLAND LAKE 
Palo Alto County 



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

PCLLD'IION 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 zone cf the lake. 

PARA METE Ii 

Secchi disc depth 
meters 

Chlorophyll a 
mg1cu.bic meter 

Total phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nit.roge.n 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston drj weight 
mg/l 

'I urbidi ty 
JTU 

'Iotal hardness 
mg/l as CaC03 

Calcium ha.rdness 
mg/l as CaC03 

'Ictal alkalinity 
mg/ l as CaCC3 

Dissolved oxygen 
mg/l 

Specific conductance 
micromhcs1cm at 25 C 

Sulfate 
mg/l 

Chl\Jride 
mg/l 

Scdium 
mg/l 

.Pctassi um 
mg/l 

271 

SAMPLE MEAN 
SIZE 

3 2.4 

10 2. 7 

11 147.3 

2 1. 1 

2 0.2 

2 0.1 

10 2.7 

11 1.6 

11 192.0 

10 113.2 

11 147.4 

9 5.6 

11 391.4 

3 16. 2 

3 33.5 

2 a. o 

2 3. 5 

STANDARD 
ER a OB 
0.12 

0.48 

2.90 

0.07 

0.02 

0.01 

0.49 

o.oa 

2.34 

6.51 

0.70 

14. 56 

0.67 

0.01 

o.oo 

0.50 



Vertical profile for selected measurements en the sampling date 
( 8/1ij/79) with the most pronounced stratification (if any). 

DEPTH TEM:i: CXIGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 21.3 3.9 145.1 7.9 2. 8 
1 21. 2 3.8 139.5 7.9 4. 1 
2 21. 1 

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

NON-PCINT PClIUTICN SOUBCES 

Shoreline erosicn: 
Negligible 

Estimated erosion rate in region = o- J.O Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 13. 
Potential nutrient input index = 

area watershed in rov crops/lake area = 7.8 
70.1 of watershed is in apfroved soil conservation practices. 

Best management practices recommended by local scs office: 
conservation tillage, crop rotation, terraces, contouring. 

EOIN! SOUBCE ECLlO!ICN 

No point sources identified 

LAKE OSE A~SESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(w) -wildlife, warmvater aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public par.ks: 
Kearney Park (City) 

Estimates of total annual lake use made by Iowa Conservation 
Commission distxict fisheries biologists based on a combination 
of existi~g xecords and professional judgement. 

ACTIVITY TOTAL DSE/ACRE USE/BECTA.RE 
Fishing 

Frcm boats 830. o.a 2. 1 
Shore or ice fishing 94C7. 9.4 23.3 

Swimming 955. 1. 0 2.4 
Pleasure .l:oating 2423 • 2.4 6.0 
Hunting 1173. 1. 2 2.9 
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Picnicking,campin~,otber 
activities frcmfted 
by tbe lake's presence 
Snovmcbiling 
Ice skating and cross­
ccuntry skiing 
TOTAL 

26658. 
7392. 

19100. 
67978. 

26.8 
7.4 

19.1 
68.1 

66.1 
18.3 

q7.3 
168.3 

Special events at Pive Island Lake contributing to more 
than normal usa include boat Iaces (150-200 people). 

IMPAIBMENTS 

Aquatic vascular plant growth in Five Island Lake may im­
pair toating and shoreline fishing. Frequent vinterki.lls may 
limit fishing potential. Iowa Conservation Commission person­
nel consider lake usage to be belov its potential due to poor 
fishing. 

Estimated aquatic plant coverage 33 ~ 
Estimated vinterkill frequencies: 1 year cut of 5-7 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOBATION BECO!MENDATICNS 

Because large quantities of rooted aguatic vegetatioB 
interfere with recreational activities in this lake, a program 
of vegetation conttol is recommended. While this might be 
accomFlished through mechanical harvest 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 frovide biological control. The 
cost-effectiveness and suitability of White Amur stocking 
should be investigated for this lake. 

The shallowness of this lake contributes significantly to 
its water quality fCoblems. Because there is relatively 
little dilution of nutrient inputs, nutrient concentrations 
are relatively h.1.gh leading to high algal concentrations and 
poox water tran~Farency. The shallowness also facilitates 
wind Iesuspension of tottom sediments causing greater internal 
nutrient loading. The resalting high biological productivity 
leads to a bigh oxygen demand. The shallcwness of the lakE 
results in a small capacity to hold dissolved oxygen, thus low 
oxygen concentrations develop causing winter fish~ills. 
Deepening of the water column through dredging and or raised 
water levels should help to solve the problem. As an 
alternative, the symptoms of the Froblem 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, like all lakes, is 
strongly influenced by the matetials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin makiAg the lake more 
shallow in the near term and hastening the tasin•s long term 
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 li~ht transparency, 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 management practices 
recommended by the local soil conservation service office (see 
section on non-foint follution 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 concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream lak~s. the use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus vater from such lagoons can 
significantly reduce the nutrient contributions from t.his 
source. The above la~d use recomme~dations 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 p~otect 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. ~here are insufficient data on 
the present inputs of sediments, nutrients, a..ud other 
non-foint pollutants to the lake. Furthermore we do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservation Frogram. 
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LAKE GEODE 

tOCA'.l:IC N 
County: He.nry 

Township 70 N 

Latitude 
longitude 

Range 5 w 

40 Deq 49 Min N 
91 Deg 23 Mi.n W 

Sectio.n 36 

WATEBSHED CHARACTERISTICS 
iaters.hed area(excluding lake surface) 

3994. hectares ( 9869. acres) 

Soil Associations 
Assoc # 

7 
47 
so 

within watershed 
area ha 

18. 
2104. 
1872. 

Estimated land uses (I) 

I of total 
0.4 

52.7 
46.9 

Cropland Pasture Forestry Towns Other 
68.4 19.1 9.9 o.o 2.6 

Description of topography and 
represented in the watershed 

soils in soil associations 

1 Nearly level and gently slofing (0-51) prairie-derived 
soils develofed from alluvium. Soils on steep 
adjacent upland slopes are included in some areas. 
Colo, Zook, and Nodaway soils. 

47 Moderately sloFin9 to very steef (5-301) forest­
deri ved soils developed from loess, pre-Wisconsin 
till, or pre-Wisconsin tiii-derived paleoscls. 
Clinton, Lindley, and Keswick soils. 

50 Nearly level to moderately sloping (0-91) praiiie 
to forest-derived soils developed from loess. 
Mahaska, Taintor, Clinton, and Givin soils. 

Per cent of .shoreline in public ownership 100 I 

PHYSICAL CH~BACTEBISTICS OF LAKE 
!easurements from 1973 maf 
Area 76. ha ( 187. A) 
Length of shoreline 9108. m ( 29883. ft) 
Maximum depth 1~.a m ( 52.0 ft) 
nean depth 7.2 m ( 24. ft) 
Volume 557C85S. cubic meters ( 4515. acre-feet) 
Shoreline develcpment 2.92 Volume development 1.36 
Watershed/lake area ratio 52.6 
Origin of basin: Impoundment 
Estimated annual precipitation 89. cm 
Estimated annual runoff 1e. cm 
Estimated lake eva~oration SS. cm 
!hermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

Cedar Ct: 
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LAKE GEODE 
Henry County 



Outlet: Cedar Cr 
208 Agency: 

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

PCLLUTION ASSESS~ENT 

Data from lake survey i.n the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the Uf pe:r mixed zone of the lake. 

PAdAMETE:R SA til?LE MEAN STANJ)A.IiD 
SIZE ERROR 

Secchi disc depth 4 1. 0 0. 15 
meters 

Chlorophyll a 1 1 21.6 3.63 
mg/cubic meter 

'Iotal phosphorus 10 37.2 1. 69 
mg/cubic !Dete.r 

Kjeldahl nitrogen 2 o. 5 0.06 
mg/l 

Ammonia nitrogen 2 o. 1 0.02 
mg/l 

Nitrate + nitrite .nitrogen 2 o. 1 0.01 
mg/l 

Seston d:ry weight 10 8.4 1. 40 
mg/l 

'Iurbidi ty 10 3.7 0.28 
JTU 

'Iotal hardness 10 1211.8 5.56 
mg/ l as CaCO 3 

Calcium hardness 10 68.4 5.23 
mg/l as CaC03 

'I ct al alkalinity 10 9 3. 0 ii.10 
mg/l as CaC03 

tissolved oxygen 10 10.2 0.58 
mg/l 

S~eciiic conductance 1 0 283.5 9.89 
micromhcs/cm at 25 c 

Sulfate 6 27.2 2.68 
mg/l 

Chlo:ride 6 18.3 ij. 1 4 
m9'/l 

Sodium 2 10.5 o.so 
mg/l 

Potassium 2 4.0 o.oo 
mg/l 
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Vertical profile for selected measuxements on the sampLing date 
( 8/ E/79) wi~h the most pronounced stratification (if a~y). 

DE.ETH TEME CXYGEN TO'IAL p pH CHl a 
m c mg/l mg/cu m mg/CU ill 

c 3 2. 1 11.7 37.2 9.2 20.2 
1 31.6 11.6 32.3 9.3 15. 7 
2 30.1 13.8 38.9 9.2 27.7 
3 28.3 
4 26.6 
5 22.3 0.2 40.3 7.7 15. 0 
c 16.2 
7 1~.2 
8 12. 6 
9 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 s.0 

This lake was not included in the National futrophication 
survey. The tropnic state based on 1979 survey is autrophic. 

NON-PCINT ~CLlUTICN SCURCES 

Shoreline erosion: 
A few sections of shoreline with severe erosion 

Estimated erosion rate in region= 11.98-13.19 ions/Acre/Yr 
Pctential siltation index = 

(watershed area/lake area) x soil loss rate = 654. 
PotGutial nutrient input index = 

area watersbed in row crops/lake area = 35.S 
64.% of watershed is in apFroved soil ccnservation practices. 

Best management Fractices reccmmended by local SCS office: 
terraces, gulley control structures/ erosion control 
structures, conservation tillage, pastureland and 
pastuLeland improvement, • 

POINT SOURCE POLLU!ICN 

Source/NFEDES # (if any) 

lake Geode State Eark 
40 hogs 

LAKE USE ASSESSMENT 

CoDiments 

iater intake filter backwash 
Storage tank 

surface water classizication(s) 
ciass A-frimary b~dy contact recreation. 
Class B(W)-wildlife, varmwater a~uatic life, secondary body 

contact. 
Class c-rav water source for a potable water supply. 
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This lake is not designated as a fUblic water su~ply. 

t=ublic parks: 
Geode state Park 

Estimates of total annual lake use made by Iowa Conservation 
Commis~ion district fisheries biologists based on a comb~nation 
of existing .records and professional judgement. 

ACT IV IT I 'IO'.IAL DSE/AC.iE USE/HEC'!ARE 
Fishing 

Frclil boats 7426. 39.7 97.7 
Shore o.r ice fishing 6878. 36.8 90.5 

Swimming 57640. 308.2 758.4 
Pleasure .l::oating 5581. 29.8 73.4 
Hunting o. o.o o.o 
Picnicking,cam;ing,other 
activities p:omFted 
.l::y the lake's presence 26453. 1 4 1 • 5 348. 1 
Sncwmc.biling 6C8. 3.3 a.o 
Ice skating and cross-
ccuntry skiing 1g98. 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 tournaments each year 
(50 feople each) • 

I MPAI RM E.N TS 

Swimming may be impaired in lake Geode duxing part of the 
summer b~cause of Secchi depths less than one m~ter caused by 
algal populations dnd other susfended matter. Iowa Conserva­
tion Commission personnel consider lake usage to .l::e .l::elow its 
potential due to fOor fishing; possibly resulting from an 
overabundance of gizzard shad. 

Estimated aguatic f lant coverage 5 ~ 
Estimated winterkill freguencies: rare if ever 
Estimated summerkill fresuencies: rare if sver 

LAKE BES!ORA!ION BECO~MENDATICNS 

The wateL guality of this lake, like all lakes, is 
strcngly influenced hy the materials that are washad iato it 
through its tritutary streams. Silt frcm soil ero~i~n in the 
watershed is detrimental to the lake ic several ways. It 
contributes to the filling of the basin making the lake more 
shallqw in the near term and hastening the tasin•s long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several Festicides are carried intu the lake 
attached to scil particles. Following storm events, sediments 
int~cduced into the lake reduce light transFarency, ~ay 
interfere with sight-feeding fish and the d~valopmeat of fish 
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eggs, and may smcther gill-breatbiug invertebcates. For this 
reason a strong soil conservation Frogram is =ecommendea foe 
this watershed utilizing the best management fractices 
recommended by the local soil conservaticn service office (see 
section en non-faint follution 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 concentrations 
in areas with direct drainage to streams or tila lines can 
make significant contributions tc the nutrient budgets of 
downstream lakes. The use cf practices such as diversion 
terraces above teedl~ts, lagoons to catch feedlot runoff, and 
SFray irrigation of surplus water from such lagoo~s can 
significantly reduce the nutrient contributions from this 
scurce. The atove land use ~ecommendations are made on the 
basis they will help improve the •ater ~uality in the lake and 
slow down t.he filling of the lake with .sediments. ·:rhey will 
help protect the lake from future degradation; however, it is 
not FOssible to state the degree such a program might increase 
the water quality in the lake. lhere a~e insufficiant data on 
the fresent inputs of sediments, nutrients, and other 
non-feint fOllutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness oi such a 
ccnservation prog~am. 
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GfOBGE WYTH LAKE 

LCCAT!CN 
County: Black Hawk 

Tcvnshif 89 N 

Latitude 
Longitude 

Ban ge 13 W 

42 Deg 32 ~in N 
92 Deg 24 Min w 

Section 8 

iATERSHED CHABACTEBISTICS 
Watershed axea(excluding lake surface) 

263. hectares ( 650. acres) 

Seil Associations within watershed 
Assoc # area ba 

7 263. 
uses (%) 

Pasture Forestry 
12.0 9.1 

'Iowns 
7.6 

~ of total 
1oo.0 

Other 
4.2 

Estimated land 
Crcpland 

67.1 
Description 
rep.resented 

of tof ography and soils in soil associations 
in the watershed 

7 Nearly level and gently sloFing (0-5%) prairie-derived 
soils developed frcm alluvium. Soils on steep 
adjacer.t upland slopes are included in some area~. 
Colo, Zook, and Nodaway soils. 

Per cent of shoreline in public ownership 100 i 

PHYSICAL CHARACTERISTICS OF LAKE 
~easurements from 1973 map 
A.rea 21. ha ( 51. A) 
Length of shoreline 2543. m ( 8342. ft) 
~aximum depth 4.6 m ( 15.0 ft) 
Mean depth 2. 7 m ( 9. ft) 
Vclume 549470. cubic meters ( 445. acre-feet) 
Shoreline develo~ment 1.58 volume development 1.75 
Watershed/lake a.rea ratio 12.5 
Origin of basin: Gravel Pitt 
Estimated annual precipitation 84. cm 
Estimated ar.nual runof£ 15. cm 
Estimated lake avaforaticn 86. cm 
1hermal stratification? fartial 
~ajor inf lows (named and/or permanent streams) 

Ncne 
Outlet: None 
2C8 A gene y: 

!ova Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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POLLUTION ASSESSMENT 
Cata from lake survey in the summer of 1979. Each lake 
~as samfled at least 3 times. Averages are for samfles in 
the upper mixed zcne of the lake. 

I=i\RAMETEE 

Secchi disc depth 
meters 

Chlorophyll a 
mg;cul::ic meter 

'Iotal ~hospborus 
mg/cubic meter 

KJeldahl nitro~en 
mg/l 

Ammonia nitro9en 
mg/1 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTU 

Tot al hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as C3.C03 

'Iotal alkalinity 
mg/l as caco.: 

~issolved oxygen 
mg/l 

Specific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg1l 

Sodium 
mg/l 

Potassium 
1119/l 

283 

SAMPLE MEAN 
SIZE 

5 1. 7 

10 19.9 

10 30.9 

2 0.6 

2 0. 1 

2 0. 1 

12 5. 9 

1 0 4. 6 

11 150.4 

11 76.4 

11 104.5 

11 a. 1 

11 322.7 

3 37.7 

3 20. 8 

2 9. 5 

2 3. 0 

STANDAiD 
EHROR 
0.29 

6.09 

3.05 

o.os 

o.oo 

0.01 

0.96 

1. 06 

3.07 

1.92 

0.35 

8.18 

0.67 

0.17 

0.50 

o.oo 



Vertical profile for selected measurements en the sampling date 
( 7/31/79) with the mcst pronou.nced st.ratification (if any). 

DEFTH TEME OXYGEN 'IOTAL p pH \:BL a 
m c mg/l mg/CU m mg/CU m 

0 26.7 9.2 2:.4 8.9 12. 9 
1 2.6. 7 9.1 26.0 8.9 12. 5 
2 26.7 . 26.7 9.4 26.7 8.9 13.7 -
4 25.6 

Tlu.s lake was no-r. included in the Naticnal Eu tro f hie at.ion 
Survey. 'Ihe trophic state based on 1979 survey is t:utrophic. 

NCN-PCIN'I POLLUTICN SCURCES 

Shoreline erosicn: 
Negligil:le 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Fctential siltation index = 

(watershed area/lake area) x soil loss rate = 50. 
Potential nutrient infut index = 

area watershed in rev crops/lake area = 8.4 
5.i of watershed is in approved soil conservation fractices. 

Best management practices reccmmended by local SCS office: 
strif-cropping, field windbreaks. 

PCINT SOURCE POLLUtICN 

No feint sources identified 

LAKE USE ASSESSMEN'I 

surface water cla.ssification(s) 
Class A-primary tody contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
This lake is no~ designated as a fUblic vater SUfFly. 

Public Far.ks: 
George Wyth Memorial State Park 

Estimates of total annual lake use made by Iowa Conservation 
Ccmmission district zisheries biologists based on a combination 
cf existing records and professional judge~ent. 

ACTIVITY 
Fishing 

Frcm .boats 
Shore or ice fishing 

Swimming 
Pleasure boating 
Hunting 

TO'I AL 

1772. 
S643. 

104250. 
1520. 

o. 
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USE/ACRE 

34.7 
189.1 

20 44. 1 
29.8 
o.o 

USE/HECTARE 

84.4 
459.2 

4964. 3 
72.4 
o.o 



Picnick1ng,camping,other 
activities fICmfted 
by the lake's ~resence 
Snowmobiling 
Ice skating and crcss­
ccuntry skiing 
TCTAL 

14Ce5. 
19S8. 

869. 
134137. 

276.2 
39.2 

17.0 
2630.1 

670.7 
95.1 

41. 4 
b 387. 5 

Special events at George Wyth Lake ccntributing to more 
than normal use include a sailboat regatta (3,000 ~eople). 

IMPAIFM3NTS 

Recreational activities in George ~yth Lake do not appear 
tc be impaired by fOor water quality or a~uatic plants. Iowa 
Conservation Commission personnel consider lake usage to be 
above its potential. 

Estimated aquatic Flant coverage 26 1 
Estimated winterkill frequencies: raxe ii ever 
Estimated summerkill freguencies: rare if ever 

LAKE BES!ORATICN BECCMMENtATICNS 

the watex guality of this lake, li~e all lakes, is 
strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt f4cm soil erosion in the 
watershed is detiimental to the lake in several ways. It 
contributes to the filling of t1e tasin making the lake more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus dnd ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Fellowing stcrm events, sediments 
intzoduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develo~ment of fish 
eggs, ar.d may smother gill-breathing invertebrates. For this 
reason a stcong soil conservation program is recommended for 
this watershed utilizing the best management practices 
reccmm~nded by the local soil conservation service ~f fice (see 
section on non-faint fOllution for this lake). In addition, 
it is recommended that steps te taken to reduce the amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas •1th direct draina9e to streams or tile lines can 
make significant contributions to the nutrient budgets oi 
downstream lakes. ihe use of ~ractices such as divarsion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water f rcm such lagoons can 
significantly reduce the nutrient cor.tributicns from this 
source. The anove land use recommenddticns~axe made on the 
basis tney will helF improve the water quality in the lake and 
slow down the tilling of the lake ~ith sediments. They will 
help protect the lake fzom future degradation; however, it is 
not possible to state the degree such a p~ogram might increase 



the water guality in the lake. There are insufiicie~t data on 
the present in~uts of sediments, nutrients, aud other 
non-point follutants t~ the la~e. Fuxthermore ve d~ not have 
adequate informaticn to gauge the effectiveness of such a 
conservation Frogxam. 
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GHEEN CAStLE LAKE 

LC~ATICN 
CcuLty: narshall 

'IownshiF 82 N 

Latitude 
Lcngi tude 

Bange 17 w 

41 Deg 56 Hin N 
92 Deg 52 Min W 

Section 8 

WATERSHED CHAHACTERIS'IICS 
Watershed area{excluding lake surface) 

107. hectares ( 264. acres) 

Seil Associati~ns 
&\ssoc 1 

59 
56 

within watershed 
area ha 

13. 
94. 

Est4mated land uses (3) 

~ of tot:il 
12.3 
E7.7 

Cropland Pasture Forestry Towns Cther 
4S.5 7.2 1.4 O.O 41.9 

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

59 Gently to moderately sloping (2-9%) prairie or mixed 
prairie-forest-derived soils develofed from loess or 
lcess over pre-Wisconsin till on the Iowan Erosion 
Surface. TdJl, Dinsdale, and Dcwns sails. 

56 Gently to strongly slofing (~-14%) prairie to forest­
derived soils developed frc~ loess. 'lama, Do~ns, and 
Fayette soils. 

Per cent of shoreline in public ownership 100 % 

PHYSICAL CHABACTEBIS~ICS OP LAKE 
Measurements from 1979 map 
Area 3. ha ( 7. A) 
Length of shoreline 1i54. m ( 5753. ft) 
Max i mum de p th 7. 6 m ( 2 5 • 0 ft) 
Mean depth 2.s m ( 9. ft) 
Vclume 182357. cubic metexs ( 148. acre-feet) 
Shoreline develcpmen~ 1.94 Vclume development 1. 10 
Watershadtlake area ratio 35.7 
Crigin of tasin: Impoundment 
Estimated annual frecipitation 84. cm 
Estimated annual runcff 15. cm 
Estimated ldke evaforation 91. cm 
Thermal stratification? Yes 
~ajor inf low5 (named and1or permanent streams) 

None 
Cutlet: Unnamed 
208 Agency: 

Iowa Department of Envi~anmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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DEPTHS IN FEET 

-+1----· 

250 B!TBBS-------------1 ---------------1----------
GREEN CASTLE LAKE 
Marshall County 



POLLUTION ASSESSMEN'I 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Ave.rages are for sa~ples in 
the Uf fcr mixed zone of the lake. 

i?ARAME'!Eli 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.t:ic meter 

'Ictal ~hosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg1l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

seston dry weight 
mg/l 

'I urbidi ty 
JTU 

'Iotal hardness 
mg/l as CaC0.3 

Calcium ha.rdness 
mg/l as CaC03 

'Iotal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micromhcs1cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

289 

SAMPLE M=:AN 
SIZE 

5 1. 6 

10 51.7 

8 37.2 

2 o. 6 

2 o. 1 

2 0 I 1 

10 5. 4 

11 3. 7 

9 145. 1 

9 77,J 

10 129.6 

1 o a. o 

10 262.5 

3 12.0 

3 7. 3 

2 5.5 

2 2. 0 

S'IANDABD 
E.RROR 
0. 12 

22.27 

3.07 

0.15 

0.02 

0.01 

0.75 

0.27 

2.93 

3.42 

0.64 

9.17 

1. 0 4 

0.17 

o.so 

o.oo 



Vertical prcfila fer selected measurements on the sampling date 
( 8130179) with the mcst pronounced stratification (if any). 

DEPTH TEMt= OXYGEN To·r AL p pH CHL a 
m c mg/l mg/CU m mg/CU m 

0 25.6 9.2 33.8 8.4 16.7 
1 25.0 8.7 2E.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 

'I his lake was not included in the National Eutrofhication 
survey. The trophic state based on 1979 survey is eutrophic. 

NCN-ECI N'I .PCll.UTIC N SCUBCES 

Shoreline erosion: 
Negligi.ble 

Estimated erosion rate in region = 15.99-27.77 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 335. 
Potential nutrient input index = 

area wat€rshed in rcw crops/lake area = 7.6 
80.3 of watershed is in approved soil conservation practices. 

Best management practic~s recommended by local SCS office: 
pastureland and pastureland improvement, conservation 
tillage, terraces, grass waterways, contouring, 
strip-croppins. 

PCIN~ SOURCE rClLUTICK 

No point souLces identified 

LAKE ~SE ASSESSMENT 

Surface water classification(s) 
Class B(W)-wildlife, warmvater aquatic 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 Conservation 
Commission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 
Fishing 

Frcm .boats 

TOTAL 

o. 
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USE/ACRE USE/HEC!AaE 

o.o o.o 



Shore or ice fishing ~314. 616.3 1438.0 
Swimming o. o.o o.o 
Pleasure boating o. o.o o.o 
Hunting o. o.o o.o 
Picnicking,campiug,othec 
activities FrCmfted 
by the lake's presence 90~4. 1289.1 3008.0 
Snowmobiling o. o.o a.a 
Ice skating and cross-
country skiing 295. 42.1 98.3 
TOTAL 13633. 1947.6 4544.3 

Special events at Green Castle Lake contrinuting to more 
than normal use include family reunions (150 people), Ferguson 
Picnic (110 people), and the Marshalltown Park and Recreation 
Sfonscred kid's fishing day (75 people). 

I~PAIEMEN!S 

Aquatic vascular plant g~owth in Green Castle Lake may 
impair shoreline fishing. Iowa Conservation Commission per­
sonnel consider iake usage to be below its FOtantial due to 
aquatic vegetation and poor fishing. 

Estimated aguatic ~lant coverage 39 ' 
Estimated winterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE RESTORATION BICOMnENDATICNS 

Because large quantities of rooted aquatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation conttol is reccmmended. While this might be 
accomilished cntouyh mechanical harvest or the use of 
chemicals, studies in other Icwa lakes have shown that 
ccntrcll~d stocking of the imported White Amur at the proper 
densities can ~rovide biological control. The 
cost-effectiveness and suitability cf White Amur stocking 
should be investigated fer this lake. 

1he water ~uality of this lake, like all lakes, is 
strongly influenced by the matetials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
con~ributes to the filling of the tasin making the lake more 
shallow in the near term and hastening the basin's long tarm 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several fcSticides are Cdrried into the lake 
attached to scil particles. Following storm events, sea~ments 
introduced into the lake reduce light tran~farency, may 
interfere with sight-feeding fish and tha develofment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil cvnservation program is recommended for 
this watershed utilizing the best management practices 
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recommended by the local soil conservation service office (see 
section on non-faint follution for this lake). In addition, 
it is recommended that staps be taken to reduce the a~ounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with dir~ct drainage to streams or tile lines can 
make significant contiibutions ta the nutrient budgets of 
downstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray 1rrisation of surplus water frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use rscommendaticns are made on the 
basis they will help improve the water ~uality in the laKe and 
slow dvwn the filling of the lake with sediments. They will 
help protect the lake.from future degradation; however, it is 
not fOSsible to state the de9~ee 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-f cint FCllutants to the lake. Furthermore we do not have 
adequate 1nformaticn to gauge the effectiveness of such a 
ccnservation frogram. 
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GBEEN VALLEY LAKE 

LOCA'IlCN 
Ccunty: Union 

Township 73 N 

latitude 
longitude 

Range 31 W 

41 Deg 6 ~in N 
94 De~ 23 Min W 

Section 23 

WATEBSH!D CHARACTERISTICS 
Watershed area(excluding lake surface) 

2004. hectares ( 4952. acres) 

Soil Associations within watershed 
As.sec f area ha % of total 

30 656. ::2.1 
33 1348. 67.3 

Estimated land usas (~) 
Cropland Pasture Forestry '!owns Other 

76.9 17.7 1.7 0.4 3.2 
Description of topography and soils in soil dssociations 
represented in the watarsh9d 

30 Gently to sti:cngly sloping (2-143) frairie-derive:d 
soils developed from loess, pre-Wisconsin till, or 
pre-Wisconsin till-derived faleoscls. Sharpsburg, 
Shelby, and Adair soils. 

33 Nearly level to moderately sloping (0-9%) prairie­
derived soils developed from loe&s or pre-wisconsin 
till-derived paleoscls. Sharpsburg, Macksburg, 
Winterset, and Clarinda soils. 

Per cent of shoreline in public c~nership 100 3 

PHYSICAL CHA&ACTEBIS'IICS CF LAKE 
Measurements frcm 1973 maF 
Area 173. ha ( 428. A) 
length of shoreline 19431. m 63752. ft) 
Maximum depth 7.9 m ( 26.0 ft) 
Mean deFth 3.0 m ( 10. ft) 
Vclume q920956. cubic meters ( 3S88. acre-feet) 
Shoreline devel~Fment 4.27 Volume development 1. 13 
iatershed/lake area ratio 11.6 
origin of basin: Impoundment 
Estimated annual precipitation 79. cm 
Estimated annual runoff 15. cm 
Estimated lake evaforation S7. cm 
'Ihermal stratif icatioc? Yes 
~ajor inflows (named and/or permanent streams) 

?latte R 
Outlet: Platte R 
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D£PTlfS IN FEET 

5069 METERS 
1--------------------------------------1 

GREEN VALLEY LAKE 
Union County 



2C8 Agency: 
Iowa Departmdnt of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iava 5C319 

PCLLOlICN ASSESjM!NT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for sam~les in 
the upper mixed zcne of the laka • 

.PAaAME'I=:R 

Secchi disc dep~h 
meters 

Chlorophyll a 
mg/cubic meter 

'Iota! phosphorus 
mg/cubic mete.r 

Kjeldahl nit.rosen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iurl:idity 
JTU 

Total hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as caco:: 

'Ictal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

s~ecific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg1l 

Potassium 
mg/l 

295 

SAMPLE MEAN 
SIZE 

6 0.9 

1C 67.7 

1C 193.0 

2 0.6 

2 0.1 

2 0.1 

10 12.4 

1 c 9. 2 

6 112.7 

6 82. 7 

9 105.9 

10 6.7 

9 252.S 

4 5.7 

5 9. 7 

2 6.0 

2 6. 0 

STANDAHD 
ERB OB 
0. 15 

19. 76 

7.u9 

0.02 

0.02 

o.oo 

1. 6 4 

1. c 3 

0.42 

1.84 

0. ~ t3 

0.70 

12.34 

0.97 

0. 12 

o.oo 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 9/ 4/ 79} with the most pronounced st:ra tif ica ti on (.lf a.n y) • 

DE ETH 'IEMF OXYGEN TOTAL p pH CHL a 
m c mg/l mg1cu m illg/CU m 

0 2 ". 5 6.9 207.5 8.8 5 9. 1 
1 24.3 
2 2 4. 3 6.9 230.7 6.9 6 2. 5 
3 2::.9 
4 23.6 3.5 219. 1 8.4 16. 1 
5 23.5 
6 23.4 1. 2 257.6 8.2 15. 0 
7 2::. 3 

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

NCN-PCINT PCLlUTICN SCURCES 

Shoreline erosicn: 
Neg l.i git le 

Estimated erosion rate in region = 
Potential siltatLo.n index = 

9.19-10.79 Tons/Acre/Yr 

(wate~shed area;lake area) x sail loss rate = 121. 
Potential nutrient inrut index = 

area watershed in row crops/lake area = 9.3 
44.~ of •atershed is in approved soil ccnservation prac~ices. 

Best management prac~ices recommended by local scs office: 
conservation tillage, contouring, terraces, ponds;sedim~nt 
and water control tasins. 

PCIN1 SOURCE FOlLU'IICN 

source/ NP EDES # (if any) 

Green Valley State Park 

LAKE uSE ASSESSMEN~ 

comments 

Two one-ceil lagoons; 
Totai retention 

surface water class1fication(s) 
Class A-primary body contact recreation. 
Class E(W)-wildlife, warmwatex a~uatic life, secondary b~dy 

ccntact. 
Class c-raw ~ater source fox a ~otable water supply. 

This lake is used as a raw water source for 
about 8300 persons at Creston (backup only) also s~ate park. 

Public far.ks: 
Green Valley State Paik 
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Estimates of total annual lake use made by Iowa Conservation 
Ccm~ission district f isberies biologists based on a combination 
cf existing records and professional judgement. 

AC'!' IVlT Y TOTAL US:!/ACiiE USE1HEC·IARE 
Fishing 

Fram boats 7426. 17. 41 ~2.9 
Shera or l.Ce fishin9 111 82. 26.1 64.6 

Swimming 16153. 37.7 93.4 
Pleasure l::oating 46SO. 11. 0 27. 1 
Hun ting o. o.o o.o 
Ficnicki.ng,camping,other 
activities i:romfted 
by the lake's presence 3980GO. 9 29. 9 .2300. 6 
Snowmobiling 250. 0.6 1 • (i 

Ice skating and CLOSS-
ccuntry skiing 1 S1. 0.4 1 • 1 
TC'IAl 437852. 1023.1 2531.2 

Special events at Green Valley Lake contribu~ing to more 
than normal use include three bass fishing tournameLts (75 
FeOFle) • 

HIPAIRMEN1S 

Swimming may te impaired in Green Valley Lake throughout 
the summer because of Secchi depths less than one meter caused 
by algal populations. Frequent summerkills may limit fishing 
fOtential. Iowa Conservation Commission Fersonnel consider 
lake usage t~ be below its ~otential due to the high algal 
pcpulation. 

Estimated aquatic plant coverage 0.53 
Estimated winterkill ireguer.cies: rare if ever 
Estimated summerkill frequencies: 1 year out of 3 

LAKE RESTOBATIGN BECCMMENDATIObS 

Tha water ~uality of t~is lake, like all lakes, is 
strongly influenced by the materials that ace wa~h~J i"to it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake ~ore 
shallcw in tne near term and hastening the casin•s long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Followir.g storm eveut~, ~etliuents 
introduced into the lake reduce light transFarency, may 
interfere with sight-feeding fish and ~he development of iish 
eggs, and may smother gill-Dreathing invertebrates. For tnis 
reason a stcong soil ccnservation program is recom~eLded !or 
this watershed utilizing the best management Fractices 
recommended by the local soil conservation service office (~ee 
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section on non-foi~t fOllution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wa£te~ reachi~y tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to stLeams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation 0£ surplus water fr~m such lagoons can 
significantly reduce the nutrient contributions from this 
source. !he above land use recommendations a=e made on the 
tasis they will helf improve the •ater quality in tne lake and 
slow down the filling of the lake with sediments. They will 
help protect the ldke from future degradation; however, it is 
not FOSs1ble to s~ate the degree such a program might i~crease 
the wate: quality in the lake. ibere are insufficient data on 
the Fresent inputs of sediments, nutrients, and other 
non-feint ~ollutants to the lake. Farthermore we do not have 
adequate infoxmation to gauge the effectiveness of such a 
conservation frogram. 
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HANtHN LAKE 

LCCATIO N 
County: Benton 

'Iownship tj2 N 

Latitude 
Longitude 

.Bange 11 w 

41 Deg 52 Min N 
92 Deg 7 Min ii 

Section 34 

W~lEBSHED CHAFACTEBISTICS 
Watershed area(excluding lake suiface) 

235. hectares ( 581. acies) 

Seil Associations aithin watershed 
Assoc # area ha 

57 235. 
Estimated land 

CJ: Of land 
34.6 

uses (~) 

Pasture Forestry 
3'::J.9 12.7 

'I owns 
o.o 

" of tot3l 
100.0 

Other 
2. 8 

Description 
represented 

cf tofography and soils in soil associations 
in the watershed 

57 Gently sloping to steep (2-25%) forest-derived soils 
developed frcm loess or pre-iisconsin till. Fayette 
and Lindley soils. 

Per cent of shoreline in public c\nership 100 % 

PHYSICAL CHAEACTERISTICS CF LAKE 
Measurements from 1S7S maf 
Area 15. ha ( 38. A) 
Length of shoreline 2950. m ( 9679. ft) 
Maximum depth 6.7 m ( 22.0 ft) 
Mean depth 2. 7 m ( 9. ft) 
Volume 411582. cubic meters ( 334. acre-feet) 
Shoreline development 2.12 Volume d~velopment 1.19 
Watersh:d;lake area ratio 15.7 
Origin of tasin: Impoundment 
Estimated annual ~recipitation SS. cm 
Estimated annual runoff 18. cm 
Estimated lake eva~oration 89. cm 
'Ihermal stratification? Yes 
Major inf lows (na~ed and;or permanent streams) 

Ncne 
Outlet: Unnamed 
208 Agency: 

Iowa Department of Environmental Quality 
900 East G~and Avenue 
Des Moines, Io~a 50319 
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DEPTHS IN FEET 

HANNEN LAKE 
Benton County 



PCLlU'IION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the u;fer mixed zone oi the lake. 

PABAME'IEli 

Secchi disc de~th 
meters 

Chla.ro_E:hy 11 a 
mg/cubic metax: 

'Ictal phosphorus 
mg/cu..t:ic mater 

Kjeldahl nitiogen 
mg/l 

Ammcnia nitrogen 
mg/l 

Nitrate + uitrite nitrogen 
mg/l 

Seston dry wei~ht 
mg/l 

'Iurcidity 
JTU 

'Ictal hardness 
mg/l as CdCO.:: 

Calcium hardness 
mg/l as CaC03 

'Ictal alkalinity 
mg/l as CdCC3 

tissolved oxygen 
mg/l 

Sfecific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/.l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

6 o. 4 

9 86.7 

8 14 s. 5 

~ 1.3 

2 o. 1 

2 o. 1 

9 26.8 

10 15. 3 

10 131.0 

9 7 5. 6 

9 118.4 

8 7. 3 

9 251.1 

3 10.2 

3 7.5 

2 s. 5 

2 a. o 

ST.i\.NDABD 
ERROR 
o.oo 

27.69 

16. 45 

0. 0 3 

0.01 

o.oo 

2.81 

3.01 

4.98 

1. 48 

3.41 

1.35 

11.36 

1.59 

o.oo 

o.so 

o.oo 



Vertical prcfile for selected measuremen~s on the sa~pling date 
( 7/30/79) with tne mcst ~ronounced stratification (if any). 

D:EP'IB '.I:.UH OXIGEN TOTAL p pH CHL a 
m c mg/l mg/CU :n i:lg/CU m 

0 25. 7 3.1 156.6 7.6 67.4 
1 25.4 2.8 162.0 1.a 5 5. 8 
2 2 ~. 1 
3 24.2 o.o 369.6 1.2 26. 2 
4 ~1.9 

This lake was not included in the National Eu t.ro phi ca ti on 
Survey. The trophic state based on 1S79 survey is euuophic. 

NCN-l?CINT l?OLlUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in re9ion = 10.80-11.97 ions/Acre/Yr 
Pctential siltation index = 

(watershed area/lake area) x soil loss rate = 179. 
Potential nutrient input index = 

area watershed in row crops/lake area = 5.4 
9.i of watershed is in approved soil ccnservation practices. 

Best management practices recommended by local scs office: 
conservation tillase, terraces, contouring. 

FCIN1 SOUBCE POLLUTICN 

No point sources identified 

lAKE LSE ASSESSMENT 

Surfdce water classif.ication(s) 
Class A-primary body contact recreation. 
Class B(W)-•ildlife, warm~ater aquatic life, seconuary body 

ccntact. 
'Ihis la~e is not designated as a ~utlic water supFly. 

Public parks: 
Hannen Park (County) 

Estimates of total annuil lake use made by Iowa C~nse.rvation 
Ccmmission district fishexies biologists based on a combination 
of existing records and pro£essioDal judgement. 

ACTIVITY 
Fishing 

Frcill .boats 
Snore or ice fishing 

Swimming 
Pleasure boating 
Hunting 

TOTAL 

5124. 
14376. 
7445. 
1258. 

o. 
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USE/ACRE 

13~.8 

378.3 
195.9 
33.1 
o.o 

USE/HEC'IARE 

.341. 6 
958.4 
496. 3 
ti3.9 
o.o 



Ficnicking,c3mpin9,ctr.er 
activities frcm~ted 
ty the lake's p~esence 
Snovmcbiling 
Ice skating and cross­
ccuntry skiing 
TOf AL 

179C2. 
o. 

o. 
46105. 

471.1 
o.o 

o.o 
1213.3 

1193.5 
o.o 

o.o 
3073.7 

Special events at Hannen Lake contri~uting to m~re than 
normal use include an ice fisheree (760 people} • 

IMPAIBMENlS 

Swimming may ba impaired in Hannen Lake tnrougnout the 
summer because of Secchi depths less than one meter caused by 
algal fopulatious. A drawdown was completed in August 1979 
to renovate the shoreline. 

Estimated aguatic rlant coverage 17 3 
Estimated winterkill fxgguencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION BECCMMENrATICNS 

~he water quality of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the tasin making the lake more 
shallow in the near tarm and hastening the basin's long term 
exti~cticn. Plant nutrients such as phosphorus and ammonia 
nitrogen and several ?ESticides are carried into the lake 
attached to scil particles. Following storm events, sediments 
introduced into the la~e Leduce light transFa:ency, 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 watersted utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-Faint FOllution for this lake). In addition, 
it is reccmmended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock conc~ntrations 
in areas with direct drainage to streams or ti~e lines can 
make significant contributions to the nutrient tuJgets of 
downstream lakes. ihe use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water frcm sue~ lagoons can 
significantly reduce the nutrient contributions from this 
source. The ~bove land use recommendations are ~ade on the 
basis they wili hel~ improve the water guality in the lake and 
slow down the filling of the lake with sediments. They will 
help p~otect the lake from future degradation; however, it is 
not fOssible t~ state the degree such a program mignt increase 
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the water ~uality in the lake. !here are insufficient data on 
the ~resent inputs of sediments, nutrients, and other 
non-point Follutants to the lake. Furthermore we do not have 
ade~uate information to gauge the effsctiveness oi such a 
conservation Frcgram. 
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LAKE HENDRICKS 

LCCATION 
Ccunty: Heward 

'I c v n s hi ~ 9 9 N 

Latitude 
Longitude 

Eange 14 w 

43 Deg 22 Min N 
92 Deg 33 Min w 

Section 19 

WA'IEESHED CHARACTERIS!1CS 
Watershed area(excluding lake surface) 

454. hectares ( 1122. acres) 

Soil Associations ~ithin wateished 
Assoc # area ha 

61 454. 
Estimated land uses (%) 

Crcpland Pas~ure Forestry 
E4.5 9.7 2.6 

Towns 
o.o 

i of total 
100.0 

Other 
3. 2 

tescription of tofography and soils in soil associations 
represented in the watershed 

61 Nearly level to moderately sloping (0-9%) prairie and 
mixed praixie, forest-derived soils developed from 
pre-Wisconsin till on the Iowan Erosion Surface. 
Kenyon, Clyde, Floyd, Readlyn, and Bassett soils. 

Per cent of shoreline in public ownership 48 % 

~HYSICAL CHARACfERI51ICS CF LAKE 
Measurements from 1975 maF 
Area 16. ha ( 40. A) 
Length of shoreline 3125. m 10252. ft) 
Maximum depth 5.8 m ( 19.0 ft) 
Mea.n depth 2.4 m ( 8. ft) 
Vclume 384561. cubic meters ( 312. acre-feet) 
Shoreline deve.lcfment 2.20 Volume develcpment 1.24 
Watershed/lake area ratio 2E.4 
Crigin of tasin! Imfoundment 
Estimated annual precipitation 81. c~ 
Estimated annual runoff 15. cm 
Estimated lake evaForation 64. cm 
!hermal stratification? Yes 
Major inflo•s (named and/or permanent streams) 

Unnamed 
Outlet: Unnamed 
2C8 Agency: 

Icwa Departm~nt of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa :0319 
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1-------------- 3675 ft!TBRS ----------1 --------------
LAKE HENDRICKS 
Howard County 



PCLlU~!CN ASSESSMENT 
Data from lake survey in the summer of 1979. Each iake 
was sam~led at least 3 times. Averages are for sa~fles in 
the Ufper mixed 2one of the lake. 

i' AR A i1 E'I I.B 

Secchi disc depth 
meters 

Chlcrophyll a 
mg/cucic meter 

'Ictal pho.~q:horus 

mg/cubic meter 
Kjeldahl nitrogen 

mg/l 
Ammcnia nitrogen 

mg/l 
Nitrate + nitrite nitrogen 

mg/ 1 
Sestcn dry weight 

mg/l 
Turbidity 

J'IU 
Tctal hardness 

:ng;l as CaCC3 
Calcium hardness 

mg;l as CaC03 
lotal alkalinity 

mg/l as caco.:: 
Dissolved oxygen 

mg/l 
S~ecific conductance 

m4crcmhos/cm at 25 C 
Sulfate 

mg/l 
Chlcride 

mg/l 
Sodium 

m~/l 
Potassium 

mg/l 
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SAMPLE MEAN 
SIZE 

4 o. 6 

10 7 s. 3 

10 68.3 

2 a.a 

2 o. 1 

2 1. 4 

11 17.4 

9 11. 4 

10 130.0 

10 83.4 

10 84.4 

11 10.s 

10 284.0 

3 26.7 

3 20. 0 

2 6. 0 

2 3. 0 

STANDARD 
ERROR 
0.00 

14.28 

4.23 

0.06 

0.06 

0.35 

1.83 

1. 9 5 

6.04 

5.78 

4.99 

0.89 

7. 18 

o.aa 

a.JO 

o.oo 

o.oo 



Vertical profile for selected measurements en the sampling date 
( 9/10/79) with t.h-a most pronounced st.rdtificat.ion (if any). 

DEPTH 'I H1 i? OXYGEN 'IOTAL p pH CHL a 
m c mg/l ill9/CU m !Dg/CU ill 

0 23.3 8.8 68.3 8.9 7 4. 4 
1 21.5 6,2 53.0 8.6 41. 5 
2 20.5 o.6 64.0 8.8 48.6 
3 20.4 
4 20.0 1. 0 10 o. 1 7.9 28. 4 
c 1S.5 -

'I h l.S lake was not included in the National Eu tr·:i p hie a. ti on 
Survey. 'I.he trophic state .based on 1S79 su£vey is eutrophic. 

NCN-.FCINT POLIUrICN SOURCES 

Shoreline er~sion: 
Negligible 

Estimated erosion rate in region = 4.94- 6.99 'Ions/Ac~e/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 170. 
Fatential nutrient input index = 

area watershed in rcw crops/lake area = 24.0 
30.3 of watershed is in approved soil conservation practices. 

Best mana~em&nt practices reccm~ended by local SCS office: 
tile drainage, conservation tillage, cantcuring, grass 
waterways, f~ndstsediment and water contrcl basins. 

PCIN'I SOURCE POLLU'IICN 

Ne feint sources identified 

LAKE CSE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class E(W)-wildlife, warmwater aquatic life, sec~ndary body 

contact. 
!his lake is not d~signated as a public water supply • 

.l?ublic t:arks: 
Lake Hendxicks fark (County) 

Estimates of t~tal annual lake use made by Iowa Conservation 
Ccmmission district fisheries oiclogists tased on a combinaticn 
of existing record~ and professional judgement. 

ACTIVITY 
Fishing 

Frcm boat:s 

TOTAL 

356. 
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USE/AC£E USZ/rlECTARE 

8.9 22. 3 



Shore er ice fishing 820. 20.5 51. 3 
Swimming 5210. 1.;0.3 325.6 
Pleasure l::oating 239. 6.0 14.9 
Hunting o. u.O o.o 
Picnicking,camping,othe~ 
activities FC om i:te d 
by the lake's pre.5ence 11639. 291.0 727.4 
snowmc..taling 1563. 39.1 97.7 
Ice ska ting and cross-
country skiing sso. 14.8 36.9 
'IC'IAL 20417. 510.4 127 6. 1 

Special events at Lake Hendricks contributing to ~ore 
than normal use include the July 4th fun day (700 paople). 

I MPAI l\MEN'IS 

Swimming may l::e impaired in Lake Hendricks throughout the 
summer because of Secchi defths less than one meter caused by 
algal populations. Frequent winterkills may limit fishing 
potential. Iowa Conservation Commission ~erscnnel consider 
lake usage to t~ bel~w its potential due to poor fisning. 

Estimated aquatic Flant coverage 2 3 
Estimated winterkill fre~uencies: 1 year out of 2 
Estimated summerkill irequencies: rare if ever 

lAKE RESTORA'IICN BECCMMENCATICNS 

1he shallowness of this lake contributes significantly to 
its water guality problems. B~cause ~nere is £elatively 
little dilution of nutrient infuts, nutrient concentratious 
are relatively high leading to high algal concentrations and 
Foor water transFarency. The shallcwness also facilitates 
wind resuspension of tottom sediments causing greaLer internal 
nutrient loading. The resulting high biological pr~ductivity 
leads to a high oxygen demand. The shallowness of the lake 
results in a small capacity to held dissolved oxygen, thus low 
oxygen concent£at1ons develop causing winter fish~ills. 
Deepening of tr.e ~ater column through dredging and er raised 
water levels shculd help to solve the pro~lec. As an 
alternative, the symrtoms of the Froblem could ~e alleviated 
by art1f 1cial aeration in the winter to prevent the oxygen 
concentrations frcm declining to lethal levels. The first 
procedure ~ould provide the greatest imfrovements to the lake; 
however, the second p£ocedure would also have siguificant 
tenefits. 

Ihe water ~uality of this lake, like all lakes, is 
strongly influenced by the ma~erials that are washed into it 
through its trioutary streams. Silt frcm s~il erosion in the 
waters~ed 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 term 
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extinction. fldnt nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Following storm events, s~diments 
introduced into the lake reduce light transfarEncy, may 
interfere with sight-feeding fisb and the develofment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a stxong soil conservation frogram is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
secticn on ncn-foint fOllution for this lake). In addition, 
it is reccmmer.d~d that steps be taken tc reduce the amounts of 
livestock wa~tcs reaching tributary strea~s. Research Qn the 
!ova great lakes has indicated small livestock concentrations 
in areas with direc~ 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 ruuoff, and 
~pray irrigation of surplus ~ater from such lagoons can 
significantly £Educe the nutrient contributions from this 
source. The a~ove land use recommendations are ~ade on the 
ta~is they will help i~prove the ~ater guality in the la~e and 
slow down the f il.ling of the lake with sediments. They will 
help protect the iake from future degradation; however, it is 
not Fcssibl~ to state the degree such a program might incr~ase 
the water quality in the lake. ~here are insuificiant data on 
tha present inp~ts of s~diments, nutrients, and other 
non-point fOllutants to the lake. Furthermore we do not have 
ade~uate information to gauge the effectiveness of such a 
conservaticn program. 
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HICKOSY G.ROVE 

LCCA'IIC N 
County: Story 

lcwnshi p 83 N 

Latitude 
Longitude 

Bange 22 ii 

41 Deg 59 Hin N 
93 Dsg 21 Min w 

Section 24 

WAiEBSHED CHARACTEBISTICS 
Watersh~d area(excluding lake suxface) 

1611. hectares ( 3982. acres) 

Soil !ssociations 
Assoc # 

12 
14 

w1thin watershed 
area ha 

351. 
1261. 

Estimated land uses (~) 
Cropland Pasture Forestry 

91.5 s.o 0.2 
Towns 

o.o 

% of to-r..il 
21.8 
78.2 

Other 
3.3 

Description of tofography and soils in soil associations 
repre3ented in the ~atershed 

12 Nearly level and gently sloping (0-Si) pzdirie-derived 
soils developed from Wisconsin till on the Cary Lobe. 
Depressional and calcareous soils are common. 
~ebster, Okoboji, Canisteo, Claricn, Nicollet, and 
Harps scils. 

14 Neai:ly level to moderately sloping (0-93) prairie­
derived soils developed frcm Wisccnsin till on the 
Cary lote. Clarion, iebster, Canisteo, and Nicollet 
soils. 

Per cent of shor~line in public ownership 100 ~ 

PHYSICAL CHARACTERISTICS OF ~AKE 

Measure~ents from 1S79 map 
Area 36. ha ( 68. A) 
Length of shoreline 8372. m ( 27467. ft) 
Maximum dei;:th 13.7 m ( 45.0 ft) 
r'!ean depth 5.0 m ( 16. ft) 
Vclume 1963068. cubic meters ( 1591. acre-feet) 
ShoLeline deve~op~snt 3.77 Volume development 1.09 
Watershed/lake area ratio 44.S 
Crigin oi tasin: Imf oundment 
Estimated ar.nual precipitation 81. cm 
Estimated annual runoff 15. cm 
Estimated lake ava~oraticn 91. cm 
!hermal stratification? Yes 
Major inf lows (named and/or permanent strea]S) 

Drainage Ditch 75 
outlet: Drainage Ditc~ 75 
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250 f!ETERS 
1--------------------------------------1 

DEPTHS IN FEET 

HICKORY GROVE 
Story County 



2C8 Agency: 
Iowa Department of Environmental Quality 
900 East Grand Avenue 
~es Moines, Iowa 5C319 

PCLlU'IICN ASSESS~ENT 
Ca~a fxom lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samples in 
the upper mixed zone of the lake. 

EA.BAHE'IEB 

Secchi disc defth 
illeters 

Chlorophyll a 
mg1cu.t:ic meter 

'lotal phoEphor~s 
mg;cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

!urtidity 
JTU 

'lotal hardness 
mg/ l as CaCO 3 

Calcium haLduess 
mg/ l as CaC03 

Tctal alkalinity 
mg1l as CaC03 

Cissolved oxygen 
mg/l 

Specific conductance 
m1crcmhcs1cm at 25 C 

Sulfate 
mg/l 

Chlorid~ 

mg/l 
Scdium 

mg/l 
Potassiu:n 

mg/l 
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SAMELE MEAN 
SIZE 

6 o. 7 

10 55.9 

6 61. 3 

2 o. 6 

2 o. 2 

2 o. 7 

10 13. 5 

7 9. 7 

6 163.3 

6 7 3. 7 

b 110.7 

6 11 • 1 

a 321.3 

5 31. 0 

6 21. 9 

3 6. 0 

3 2. 0 

S!AN~ARD 

ER30R 
0.06 

16. 6 8 

8.82 

o.os 

0.02 

o.oo 

2.58 

o.a1 

4.28 

.2. 03 

2.29 

1. 39 

7.43 

1.54 

0.30 

o.oo 

o.oo 



Vertical proiile for selected measurements on the sampling date 
( 7;31/79) with tl:e mcst Froncunced stt"at~ficat.i.cn (if any). 

C.E..P'I H THl.C: OXYGEN 'IOTAL p pH CHl a 
m c mg/l mg1cu m rug/CU m 

0 25.8 11. 7 55.1 9. 1 56.9 
1 2 :. a 
2 24.9 7.3 49.7 a.a 4 5. 3 
3 23.9 
4 21.0 0. 1 105.9 7.7 170. 6 
5 17.8 
6 1 s. 4 0. 1 36.6 7.4 2 s. 1 
7 14. 0 
8 12.6 
9 1 1. 6 o.o 38S.8 7.3 20.2 

10 10.8 
T h.i.s lake was not included in the National .C.utrophi=ation 
Survey. 'I'he trophic state based on 1979 survey is eutrophic. 

NCN-fOIN'I fOLlOTION SCURCES 

Shoreline erosion: 
A few sections of sh~reline with severe e~osion 

Estiwa~ed erosion rate in region= 3.01- 4.93 Tons/Acre/Yr 
Potential siltaticn index = 

(watershed area1lake area) x soil los3 rata = 165. 
Pctential nutriant input index = 

area waterst.ed in xow crcps/lake area = 37.6 
30.~ of watershed is in approved soil conservatio~ practices. 

Best management practices reccmmended by local SCS office: 
ccnservaticn tillage, contouring. 

PCINl SOURCE ECLLUTICN 

No faint sources identified 

LAKL (SE ASSESSMENT 

Surface wate~ classiiication(s) 
Class A-primary body contact recrEaticn. 
Class B(W)-wildlife, warmwateI aquatic life, secondary body 

ccntact. 
this lake is not designated as a FUblic water supply. 

Pu.t:lic t:arks: 
Hickcry Greve Par~ (County) 
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Estimates cf total annual lake use made by Iowa Conservation 
Ccm~ission district fisheries biologists cased on a combLnation 
of existing records and professional judgement. 

ACTIVITY TO'I AL USE/ACRE USE/HECTARE 
Fishing 

Frcm boats 82i5. 94.0 229. 9 
Shore or lCE f isbing 18175. 206.5 50 4. 9 

swimming 227 50. 258.5 631. 9 
Pleasure boating 127~0. 144.5 353. 3 
Hunting 5168. 58.7 143. 6 
ricnickiLg,cam?ing,other 
activities ~rcmfted 
by the lake• s f.tesence 54285. 616.9 150 7. 9 
snow mclnl ing 1910. 21.7 5 3. 1 
Ice ska ting and cross-
country skiing 1128. 12.8 31. 3 
Tc·rAL 124411. 1413.8 3455.9 

Special events at Hickory Grove Lake contributing to more 
than normal use include an ice drag race (500 people) and a 
snow festival (5CJC-i50 people). 

H~PAIRMEN'IS 

Swimming may be impaired in Hickcry Greve throu3hout the 
summer because ~i Sacchi depths less than one meter caused by 
algal po~ulations. Aguatic vascular ~lant growth mdy impair 
boating and shoreline fishing. Shoreline erosion may also 
inte£fere with shoLeline fishing. Iowa Conservation commis­
sion persor.ncl conside£ lake usase to be at its ~ot~ntial. 

Estimated aquatic f lant coverage 29 ~ 
Estimated winterkill fcegaencies: rare if 
Esti~ated summerkill frequencies: rare if 

LAKE EESTOBATICN BECC~MENCAIICNS 

~horeline ero~ioo in Hickory Grove 
problem. Shoreline frotection wi~h 
turbidity and sedimentation in the lake. 

ever 
ever 

Lake is 
ripraf 

a 
may 

serious 
reduce 

Eecause localized quantities of rooted aquatic ve~acat.ion 
iocerfere with recreational activities in this lake, a program 
of vegetation co~trol is suggsted. While this mignt be 
accomplished through the use of chemicals or a ~hite Amur 
stocking program, the aquatic weed density is rela~ively small 
and localized clo5e tc shore. Mechanical cemoval may be the 
most practical control method; however the cost-eifectiveness 
and suitability of this method shouid be investigated f~r this 
lake. 

!he wate~ ~uality of this lake, like all lakes, is 
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strongly influenced DY the materials that are washed in~o it 
through its tributary st~eams, Silt frcm soil ercsion in the 
watershed is detrimental to the lake in several ways. It 
ccntributes to the filling of the basin making the la~e more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried int~ tPe lake 
attached to scil particles, Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develoFment of fish 
eggs, and may smother gill-Dreathing invertebrates, For this 
reason a strcng soil conservation program is recommended for 
this watershed utilizing the best management fractices 
reccmmended by tbe local soil conservation service uff1ce (see 
section on non-Feint fOlluticn for this lake). In addition, 
it is recommended that s~eps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Reseazch on the 
Iowa gr~at lakes has indicated small livestcck concentrations 
in areas with dixect drainage to st~eams oL tile lines can 
make significant contributions to the nutrient budgets of 
dow~stream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot ~uncff, and 
spray irrigation cf surplus water from such lagoons can 
si~nificantly r~duce the nutrient contributions irom this 
source. The above land use recommendations are made on the 
basis they will helf improve the water guality in the lake and 
slow down tha filling of the lake with sediments. They will 
help protect thP. lake :ram future degradation; however, it is 
net possible to state the degree such a program might increase 
the water guality in the lake. There are insuif ici~nt data on 
the present inputs or sediments, nutrients, and other 
ncn-foint fOllutants to the lake. Furthermo~e we do not have 
adesuate informaticn to gauge the effectiveness of such a 
ccnservaticn frogram. 
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HICKOBY HILLS lAKE 

LCCATICN 
County: 'Iama 

Tcwnshi f 86 N 

latitude 
Langi tude 

liange 13 w 

42 Deg 16 Min N 
92 Deg 19 !'!in W 

Section 13 

QATEBSHED CHAliACTERISTICS 
Watershed area(excluding lake surface) 

299. hectares ( 738. acres) 

Seil Associations within watershed 
Assoc # area ha 

77 299. 
Estimated land uses (%) 

Cr cf land Fasture 
89.7 5.5 

Forestry 
1. d 

'Iow.ns 
o.o 

% oi total 
100.0 

Other 
3. 0 

Cescription of tofcgraphy and soils in ~oll as~ucia~iuLs 
represented in the watershed 

77 Gently to strongly sloping (2-14%) frairie-derived 
soils developed from loess, loess over pre-Wisconsin 
till er pre-wisccnsin till en the Iowan E(osion 
Surface. 'Idma, Dinsdale, and Kenycn soils. 

Per cent of shoreline in public cwnership 100 3 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1S7: map 
Area 22. ha ( 5:4. A) 
Length of shoreline 3999. m 13120. ft) 
Maximum depth 7.6 m ( 25.0 ft) 
Mean depth J.1 m ( 10. ft) 
~clume 672436. cubic meters ( 545. acre-feet) 
Shoreline development 2.41 Vclume development 1.21 
Watershed/lake area ratio 13.6 
Origin of basin: Impoundmenc 
Estimated annual precipitation 84. cm 
Estimated annual runoff 18. cm 
Estimated lake eva}oraticn 89. cm 
!hermal stratification? Yes 
~ajor inflows (named and1or peimanent streams) 

Ncr.e 
Cutlet: unnamed 
208 Agency: 

Iowa Depart~~nt of Environmental Quality 
900 East Grand AvEnue 
Des Moines, Iowa 50319 
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DEPTHS IN FEET 

4793 ftETERS 
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OUTL[T 

HICKORY HILLS LAKE 
Tama County 



PCLlOtICN ASSESS~ENT 
Cata from lake survey in the summer of 1979. Each lake 
was sampled at laast _ times. Averages are for sam~les in 
the u~per mixed zone of the lake. 

FARA MET EB 

secchi disc depth 
meters 

Chlorophyll a. 
mg/cu.bic meter 

'Iotal fhos~horus 
mg/cubic metar 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'IUibidity 
JTU 

'Iotal hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as cacc.3 

'Iotal alkalinity 
mg/l as caco:: 

Dissolved oxygen 
mg/l 

SFecific conductance 
micrcmhos;cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

·sodium 
mg/l 

Potassium 
mg/l 
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SAMELE MEAN 
SIZE 

5 0.4 

9 120.7 

9 107.8 

2 1. 6 

2 o. 1 

2 o. 1 

10 21.9 

8 19. J 

11 122.5 

9 59. 3 

9 9 8. 4 

8 9.8 

8 252. 5 

4 19.~ 

4 7.5 

3 3.7 

3 2.0 

STANDAkD 
EB.BOB 
0.07 

15. 3 3 

4.02 

0.02 

0.02 

0.02 

3.31 

2.33 

2.47 

3.09 

4.04 

1. 10 

10. bS 

1.99 

0.20 

0.33 

o.uo 



Vertical profile f~r selected measurements on the Sdm~ling date 
( 8/ 1179) with the most _pronounced strat.i.fication (if any). 

DE!?l H TUlE CXYG.EN ·rc'I AL p pH CHL a 
m c mg/l mg/cu m mg/CU m 

0 27.2 10.7 118.3 9.6 125.4 
1 25.6 11 • : ae.3 9.6 112. 3 
2 25.6 7. 1 12~.3 9. 3 91.7 . 2 .3. 3 ~ 

4 20.0 
5 17. 8 o.o SSE. 9 7.5 7. 5 

'!his lake was not included in the Naticnal Eutrophication 
survey. ·rh€ t.L o ph ic state based en 1S7S survey is eutrophic. 

NCN-PCI NT fCLlOTIC tl SCUBCES 

Sh~reline erosion: 
Negligible 

Estimated erosion rate in region= 7.00- 9.1S 'Ions/Acre/Yr 
Fctential siltation index = 

(watershed area/lake area) x soil loss rate = 110. 
Potential nutrient input indax = 

area watershed in rcw cic~s/lake area = 12.2 
77.~ cf ~atershed is in approv~d soil ccr.servation ~ractices. 

Best management practices recommendsd by local SCS office: 
conservation tillage, terraces, grass waterways, 
pastureland and pastureland improvement, contoucing. 

PCIN'I SOUBCE POLLUTICN 

No ~cint sources idantified 

LAKE USE ASSESSMEN'I 

surface water classification(s) 
Class A-prima~y tody contact recreation. 
Class E(~) -wildlife, warmvater a~uatic life, secondary body 

cent act. 
Thiz lake is not designated as a FUblic water su~~l7. 

Eu o:: l i c Far ks: 
Hickory Hills Park (County) 

EstLmates cf total annual lake use made by Iowa Conservation 
Ccmmission dis~rict fisheries biologists based on a combination 
of existing records and professional judge~ent. 

AC1'IVITY 
Fishing 

Frcm teats 

TO'IAL 

16C7. 
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USE/ACRE USE/HECTARE 

29.8 73.0 



Sbo.J: e or ice tis hi ng 4990. 92.4 2:l 6. 8 
S lill.1& a;ing 13882. 257 .1 6.31. 0 
t:l.~asure boatin9 117. 2.2 5.3 
Bunting 1307. 24.2 59.4 
P1cn1cking1campin~ 1 0ther 
activities frcmfted 
by the lake's presence 2591. 48.0 117. 8 
5nowmci:iling 226. 4.2 10. 3 
Ice skating and ci:os.s-
country siu.ing 382. 7. 1 17. 4 
TOTAL 25102. 464.9 1141.0 

Special events at Hickory Hills lake contxibuting to more 
than normal use include a senior citizen's fish d~rby (250 
people). 

I~PAIHlEN'IS 

Swimming may be impaired in Bickcry Bills Lake throughout 
the summe.J: because ~f Secchi depths less than one ~eter caused 
by algal fOpulations. Aguatic vascular plant growth may im­
pair boating and shoreline fishing. According to Iowa Conser­
vation Commission fersannel, White Amur were introduced into 
the lake in 1S78. A turtine type aeratcr is used during the 
winteI months to prevent anaerobic conditions frcm d~velaping. 
I.c.c. personnel consider lake usage to be below its ~otential 
due to the dense ~xowth of aquatic vegetaticn. 

Estimated aguatic flant coverage 12 % 
Estimated winter~ill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

lAKE RESTORAIICN BECG~MENDATICNS 

Various restoration technisues are currently oeing used 
in Hickory Hills La~e. A turbine type aerator is being used 
tc maintain dissolved oxygen concentrations. White Amur have 
been stocked in the lake. Current restrictions oa 
recreational use of the lake due ta aquatic plant growth 
suggest the effectiveness of the White Amur stocking program 
in Hickory Hills lake needs to be evaluated. 

thP. water ~uality of this lake, like all lakes, is 
strongly influenced by the ~ate~ials that are washed iato it 
th.rough its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
ccntributes to the filling of the basin making the lake more 
shall~w in the near term and hastening the basin's long term 
extinction. Plant nutrients such as pho3pborus a~d dmmonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Follcwing stcrm events, sediments 
introduced into the lake reduce light transfarency, may 
interfere with si9ht-feeding fish and the dsvelofmen~ of fish 
eggs, and may s~other gill-breathing invertebrates. For this 
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xedscn a stiong soil conservation frogram is xecom~snded for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service of tice (see 
section on non-faint pollution ior this lake), In addition, 
it is recommended that steps ce taken to reduce the amou~ts of 
livestock wastes redching tributaxy straa~s. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tila lines can 
ma~e significant contributions to the nutrient budgets of 
do~ustream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runcrr, and 
spray iirigati~n of surplus ~ater frcm such lagoons can 
sig1uficantly reduce the nutrient contiibutio~s irom this 
source. The above land use recommendations are made on the 
basis they will helf improve the ~ater quality in t~e lake and 
slow down the fillin~ of the lake with sediments, They will 
help protect the lake from future degradation; howcveI, it is 
not possitle to stdte the degxee such a piogram might increase 
th9 wat~r quality 1n the lake. There are insuiiicient data ~n 
the present inputs of sediments, nutrients, and other 
nan-feint fOllutauts to the lake. Furthermore we do not have 
adequate information to ~auge the effectiveness of such a 
ccnservaticn Frogram, 

322 



LAKE ICARIA 

LCCA'IICN 
County: Adams 

'!cw ns hi f 7 2 N 

Latitude 
Longitude 

liange 34 w 

41 Deg 3 Min N 
94 Deg 45 Min w 

S~cticn 10 

WATERSHED CHARACTEHIS'I!CS 
Watershed area(exclud1ng lake sui:face) 

6795. hectai:es ( 16791. acres) 

Seil Associations 
Assoc # 

30 
34 

\iiithin waters.hed 
area ha 

3769. 
3006. 

Estimatad land uses (3) 

% of totdl 
55.8 
44 • .2 

Cropland Pasture Forestry Towns Other 
69.7 22.3 4.2 o.o 3.7 

Description of to~ography and soils in soil associations 
represented in the watershed 

30 Gently to strongly sloping (2-143) prairie-derived 
s~ils developed from loess, pre-Wisconsin till, or 
pre-Wisconsin till-derived paleoscls. ShaLpsburg, 
Shelby, and Adair soils. 

34 G antly sloping to moderately steep ( 2-18%) prairie­
deri ved soil~ developed from pre-Wisconsin till, 
pre-Wisconsin till-derived ~aleoscls, or loess. 
Shelby, Adair, and SharFsburg scils. 

Per cent of shoral1ne 1n public ownership 100 % 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1S76 maf 
Area 73. ha ( 180. A) 
Length of shoreline 33962. m 111425. ft) 
Maximum depth 7.3 m ( 24.0 ft) 
Mean depth 3.2 m ( 11. ft) 
Vclume . 9084581. cuz:ic metecs { 7362. acre-feet) 
Shoreline develofment 5.70 Volume development 1.32 
Watershed/lake drea ratic 93.1 
Origin of tasin: Im~oundment 

Estimated annual precipitat~on E4. cm 
Estimated annual runoff 15. cm 
Estimated lake evaporation 9S. cm 
Thermal strati£ication? Yes 
Major inf lows (named and/or permanent streams) 

Kem~ Cr + 2 Ur.named 
Cutlet: Kemf Cr 
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LAKE ICARIA 
Adams County 



208 Agency: 
Iowa Department of Envir~nm~ntal QualiLy 
9CO East Grand Avenue 
Des ~oines, Iowa 50319 

POLLUTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the UfFer mixed zone of th~ lake. 

PARAL1ET:EB 

Seccbi disc defth 
meters 

Chlo.rofhy 11 a 
mg/cucic met-er 

'Ictal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iur.bidity 
JTU 

'Icl:a.l nardnes.s 
mg/l as CaC03 

Calcium haxdness 
mg/l as CaC03 

'!cta.l alkalinity 
mJ/l as C.aCC3 

tissolved oxygen 
mg/l 

Specific conductance 
micrcmhcs/cm at 25 C 

Sul£ate 
mg/l 

Chlcr1de 
m;i/l 

Scdium 
mg/l 

f ctassium 
mg/.l 
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SAMELE MEAN 
SIZE 

6 0.0 

9 51.8 

11 54.8 

~ 0.6 

2 o. 1 

2 o. 1 

9 11. 2 

11 8. 4 

6 107.0 

6 7 3. () 

9 103.6 

1 0 8. 3 

10 238.5 

5 7.6 

5 s.s 

2 5.0 

2 5.0 

STANDA.li.D 
ED.BOB 
0. 15 

11 • 0 2 

2.68 

o.os 

0.04 

0.02 

1. 04 

1.23 

1.34 

0.45 

2.44 

0.53 

9.66 

1.23 

o.oo 

o.oo 

o.oo 



Vertical profile tor selected measurements on the sampling date 
( 8/ 7179) with ~he mcst fronounced st£atiiica~ion (if any). 

D.C.PTH rEMP OXYGEN TOTAL p pH CHL a 
m c mg1l m g;c u m mg; cu m 

0 27.3 6.9 42.1 8.2 26.9 
1 27.3 6.5 47.5 a. 3 30.7 
2 2 7. 1 6.5 4 4 .1 8.1 21.7 
~ 27.0 . -
4 2E. 0 
5 24.4 1. 9 91.7 7.7 13. 8 
6 23. 1 
7 21.8 0.3 151.3 7.6 9.4 
8 2 1. 1 

'I his lake was not included .in the National Eutrophication 
Survey. The t.rophic state .based on 1579 survey is eutrophic. 

NCN-POINT fCLLUTICN SCUBCES 

Shoreline er~sicn: 
A few sections of shoreline with severe erosion 

Estimated ervsion rate in region = 13.20-14.30 'Ions/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 329. 
Potential nutrient input index = 

area watershed in row crops/lake area= 16.7 
75.3 of watershed is in approved soil ccnservatio~ practices. 

Best ~anagement practices reccmmended by local SCS office: 
pastureland and pastureland improvement, conservation 
planting (trees,grass), conservation tillage, terraces, 
ccntouring, gulley control structures; ercsion cont~ol 
structures. 

fCINT SOURCE PCLLU~ICN 

Source/NPEDES # (if dny) 

Lake Icaria State Park 

LAKE ~SE ASSESSMENT 

Comments 

Two-cell lagoon; total 
retent.icn 

Surface water classification(s) 
Class A-primary tody contact recreation. 
Class E(W)-wildliie, warmwater a9aatic life, seconda~y body 

contact. 
Class c-raw water source for a potabl€ ~ater su~~ly. 

This lake is no~ designated as a public water supply. 

fublic fark.s: 
Lake Icaria RecreatioL Area (Ccunty) 
Icaria w.ildlif e Area (State) 
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Estimat:s oi total annual lake use made by Iowa Conservation 
Ccmmission distric~ f1sheries biologists based on a combination 
of existing i:ecord3 and professional judgement. 

ACTIVITY 
Fishi~g 

Fi:cm .t:oats 
Shere or ice fishing 

Swimming 
Pleasure boating 
Bunting 
Picnicking,ca~ping,other 
activities fICmtted 
by the lake's presence 
Snowmcbiling 
Ice skating and cross­
ccuntry skiing 
TOTAL 

TOTAL 

14111. 
1~331. 
1q951. 
33518. 
13420. 

56S76. 
1215. 

1078. 
149500. 

USEtAC:t!: 

78.4 
79.6 
83.1 

186.2 
74.6 

316.0 
6.8 

6.0 
830.6 

USE1H~C'!ARE 

193. 3 
19 6. 3 
2oq. s 
459. 2 
183. 8 

779. 1 
16.6 

14.8 
2047.9 

Special events at Lake Icaria contributing to wure than 
normal use include six tass f~shing tournaments (125 people). 

IMPAIEf'!ENlS 

Swimming may te impaired in lake Icaria during part of 
the summei: because of Secchi depths less than o~e meter caused 
by algal ~opulations. According to Iowa Conservation Commis­
sion fersonnel, shoreline erosion (caused by wave action) cre­
ates muddy conditions and reduces shoreline access. 1.c.c. 
personnel consider lake usage to te at its ~otenti~l. 

Estimated aquatic plant coverage 
Estimated winterkill freguencies: 
Estimated summerkill freguencies: 

LAKE BESTOBA!ICN BECC~MENDATICNS 

a '.i 
rare if ever 
ra i:e if ever 

Shoreline erosion in Lake Icaria is extensive. 
Bipraffing may impi:ove water ~uality in the lake by reducing 
the ccncentration of suspended material in the water colu~u. 

ihe water suality of this lake, like all lakes, is 
strongly influenced by the mate~ials that are washed into it 
through its tributary streams. Silt frcm &oil ercsion in the 
watershed is detximental to the lake in several ways. It 
contributes to the filling of the tasin making the ldke more 
shallow in the neat: term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and acmonia 
nitrogen and several pesticides are carried into the lake 
att3ched to soil particles. Following storm events, sediments 
intrcduced intv the la~e 4educe light transfa~ency, may 
interfere with sight-feeding fish and the develCFman~ of fish 
eggs, and may smothei: gill-bi:eatti~g invertebrates. For this 
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reason a sticng soil conservation program is recommended for 
this watershed utilizir.g the best management practices 
recommended by the local soil conservation service oifice (see 
section on non-Fo1nt fOllution for this lake). In addition, 
it is recommended chat steps be taken to reduce the amounts at 
livestock wastes reaching triDutary streams. aesearch on the 
Iowa great lakes has indicated small lives~~ck concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets oi 
downstream lakes. !he use of practices such as diversion 
terraces above fe~Jlots, lagoons to catch !eedlot runoff, and 
spiay irrigation of surplus water from such lagoons can 
significantly r£duce the nutrient contributions irom this 
source. The atove land use recommecdaticns are mdde on che 
basis they will helf improve the water guality in the lake and 
slow down the filling of the lake with sediments. They will 
help protect che lake from future degrddation; how~ve~, it is 
not fOSsible to 5tate the degree such a program mighc ~ncrease 
the water quality in the lake. !here are insufficient data on 
the present inp~ts of sediments, nutrients, and other 
non-feint follutants to the lake. Furthexmore we do not have 
adequate information to gauge the effectiveness ~f such a 
ccnse~vaticn frog~am. 
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INDIAN LAKE 

LCC..\'IICN 
County: Van Euren 

Tcwnsb.ir &7 t-i 

latitude 
Longitude 

Bange S li 

40 Deg 38 Min N 
91 Deg 45 Min w 

Section 2 

iA'I~BSHED CHARACTEBISTICS 
Watersh~d area(excluding lake surface) 

144. hectares { 356. acres) 

Seil Associations 
Assoc # 

7 

within watershed 
area ha 

7 3. 
71. 

Estimated land uses (~) 

'I of total 
so.a 
49.2 

Cro?land Pasture Forestry Towns O~he= 
6S.4 19.4 a.s o.o 3.7 

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

7 Nearly level and gently sloping (0-5%) prairi~-derived 
soils develo~ed from alluvium. Sails on steap 
adJacent urland slopes are included in some areas. 
Cele, Zook, and Nodaway soils. 

44 Gently to strongly sloping (0-14%) prairie to forest­
derived soils developed from loess, pre-Wisconsin 
till-derived paleoscls, or pre-wisconsin till. 
Grund}, Pershing, Weller, Keswick, and Lindley soils. 

Pee c€nt of shoreline in public cwnership 85 % 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1979 map 
Area 21. ha ( .:1. A) 
Length of shoreline 2766. m ( 90i5. ft) 
Maximum depth 2. 4 m ( 8.0 ft) 
Mean defth 1.~ m ( 5. ft) 
Vclume 307925. cubic meters ( 250. acre-feet) 
Shoreline development 1.72 Vclume develcpment 1.a4 
Watershed/lake ar~a ratio 6.9 
Cri~in of basin: Imroundment 
Estimated aLuua~ precipitation 89. cm 
Estimated annual runvi~ 16. cm 
Esti~ated lake evapor~tion 91. cm 
Thermal stratification? Partial 
Majo~ inf lows (named and/or ~ermanent streams) 

None 
Cutlet: Unnamed 
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DEPTHS IN FEET 

1224 METERS 

1--------------------------------------1 INDIAN LAKE 
Van Buren County 



2C8 Ac;ency: 
lcwa Cepart~ent of Euvironmen~al Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

PCLLU'IION ASSESS~EN~ 

Data from lake survay in the su~mer of 1979. Each lake 
was samfled at least 3 times. Averages ara for sam~les in 
the upper mixed zcne of the lake. 

PAHA METE l\ 

Secchi disc depth 
mecers 

ChloroFhyll a 
mg/cubic meter 

'Iotal fhosphorus 
mg/cubic mate.c 

KJeldahl nitrogen 
mg/l 

Ammonia nitrogen 
m;/l 

Nit£ate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iurbidity 
J'IU 

total hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaCC3 

'Iotal alkalinity 
mg/l as CaC03 

Dissolved oxygan 
mg/l 

Specific conductance 
micrcmbcs/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Pctassiu;n 
mg/l 
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SAMPLE 11 EAM 
SIZE 

6 o. 7 

10 23.0 

s 6 2. 1 

2 0.5 

2 o. 1 

2 o.o 

10 15.5 

9 a. 3 

12 127.5 

11 91.8 

9 91. 6 

1 o a. 1 

10 266.0 

3 40. b 

3 5.5 

2 7. 0 

2 4. 0 

S'.i'ANDABD 
ER ROB 
0.06 

3. 58 

6. 18 

0.01 

0.01 

0.01 

1. 6 3 

1. 07 

3.86 

2.59 

1. 6 6 

0.72 

13. 64 

1. 59 

o.oo 

o.oo 

o.oo 



Vertical profile ior selected measurements on the sampling date 
( 9/ 6/79) with the most proncunced stratification (if any). 

DEPTH THIP CXY'GEN TOT Al p pH CHL a 
m c mg/l mg/CU m mg/CU m 

0 27.8 11.2 58.3 s.o 31. 4 
1 26.7 11.5 cC.6 9.0 37.4 
2 25.6 3.2 94.8 a.a 39.7 

This lake was not included in the National Eut.z:ophication 
Survey. 'Ihe trophic state based on 1979 survey is eutrophic. 

NCN-t=CINT PCLLCHICN SOURCES 

Shoreline erosicn: 
A tew sections of shoreline with seveLe erosion 

Estimated erosion rate in region = 10.80-11.97 'Ions/Acre/Yr 
Potential siltation index = 

(wate£shed area;lake area) x soil loss rate = 78. 
~otential nutLient infut index = 

area watershed in rcw crops/lake area= 4.7 
75.% of watershed is in approved soil conservaticL practices. 

Eest management practices reccmmer.ded by local SCS office: 
terraces, conservation flanting (trees,grass). 

PClN'I SCUBCE fCLLUTlCN 

No point sources identified 

LAKE uSE ASSESSMEN'I 

Surface water classification(s) 
Class A-frimary body contact recreation. 
Class E(~)-~ildlife, warmwater aquatic life, secondary body 

contact. 
'Ihis lake is not designated as a public water supply. 

Public parks: 
Indian Lake fark (City of Ear~ingtcn) 

Estimates of total annual lake use made by Iowa Ccnservation 
Ccmmission district fisheries biologists tased ~n a ccmbinaticn 
of existing reco£ds and professional judgement. 

AC'IIVITY TOTAL USE/ACRE USE/H~CTAiiE 

Fishing 
FL cm boats 1901. 31.3 90.5 
Shore 0£ ice fishing .2325. 45.6 11 o. 7 

Swimming 29 77. 58.4 141. 8 
Pleasu.z:e .boating 413 • 8. 1 19.7 
Hunting o. o.o o.o 
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ficnicking,c~~?iay,other 

activi~ies frC~fted 
by the lake's presence 
Snowmcbiling 
Ice skating and crcss­
ccuntry skiing 
TCfAL 

IMPAIRMENiS 

10U41. 
o. 

o. 
100=1. 

204.7 
o.c 

o.o 
354.1 

497.2 
o.o 

o.o 
859.9 

Swimming may be impaired in Indian Lake throug~~ut the 
summer because of Secchi depths less than one m6ter cau~cd by 
al~al populations and other suspended matter. Qccasional win­
terkills may limit fishing potential. Iowa Conservation Com­
mission peLsonnel consider lake usage tc te below 1ts ~oten­
tial due to a fOOr fish fcpula~icr.. 

Estimated a~uatic plant coveraga 
Estimated winterkill frequencies: 
Estimated summerkill frequencies: 

LAKE RESTORATION RECCMMENCATICNS 

5 % 
1 year cut of 7 
rare if ever 

The shallowness of this lake contributes significantly tc 
its water guality pLoblems. Because there is relatively 
little dilution of nutrient inputs, nutrient concentrations 
are relatively high leading to high algal concentrations and 
poor water transparency. The shallcwness also facilitates 
wind resuspension of bottom sediments causing gceate4 internal 
nutrient loading. the resulting high biological ~roductivity 
leads to a high oxygen demand. The shallownass 0£ the ia~~ 
results in a small capacity to bold dissolved oxygen, thus low 
oxygen concentrations develop causing winter fishkills. 
Deepening of the water column through dredging and or raised 
water levels shculd help to solve the problEm. As an 
alternative, the symFtoms of the frvblem could be alleviat~d 
by artificial aeratio~ in the winter to prevent the oxygen 
concentrations from declining to lethal levels. The first 
procedure wculd provide the greatest imFrov.ements to the lake; 
however, the seccnd procedure would also have s~gnificant 
benefits. 

!he water quality of this lake, like all la~es, is 
strcngly influenced by the materials t~at are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
Matershed is detLimental to the lake in several ways. It 
contributes to tbe filling of the bdsin making the ~axe more 
shallow in the naar term and hastening the ~asin's long term 
extinction. Plant nutrients such as fhospho~us and a~monia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Fellowing star~ events, sediments 
introduced into the lake Leduce light transfa~ency, may 
interfere with sight-feeding fish and the development of fisb 
eggs, and may smother gill-breathing invertetrate~. ior this 
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reason a strong so1l conservation program is ~ecommended for 
this watershed utilizing the test management fractices 
recommended by the local soil conservation service office (see 
sect1cn on ncn-foint FOllution for this laka}. In addition, 
it is raco~mended that steps be taken to Ieduce the amounts of 
livestock wastas r~aching tributary streams. Research on the 
Iowa great lakes has indicated small livestcc~ conceu~rations 
in areds with direc~ draiaage to streams or tile lines can 
make significa~t contributions tc the nu~rient budgets of 
dcwnstream lakes. The use of practices such as diversion 
terraces above feedlots, lagocns to catch feedlot runoff, and 
Sfray irrigation of surplus water frcm such lagoons can 
significantly reduce the nutrient contri~utions rrom this 
source. The above land use recom~enjatiJns ace made on the 
tasis they will help improve the water quality in the lake and 
slow down the f Llling of the lake with sediment3. They will 
help protect the lake frcm future degradation; however, it is 
not f ossible to sta~e the degree such a program migh~ increase 
the water ~uality in the lake. !here are insufficient data on 
the Fresent inpu~s of sediments, nutrients, ~nd other 
non-roint fOlluLants to the lake. Furthermore we Jo r.o~ have 
adequate 1nf0xmaticn to gauge tte effectivene~s of such a 
consexvation fiog~am. 
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!NGHA~ LAKE 

LCC A'I ION 
Ccunty: E.mmet 

Towns bi f 9 8 N 

Latitude 
longitude 

Ranse 33 w 

U3 Deg 19 filin N 
94 Deg 42 Min ~ 

Sectia.n 12 

WATERSHED CHABACTERISIICS 
~atershed a=ea(excludiag lake 3UJ:face) 

2789. hecta£es ( 6892. acres) 

Soil Associations 
Assoc ; 

12 
14 

within watershed 
area ha 

531. 
22:a. 

Estimatcd land uses (~) 

~ropland Pasture Forestry 
91.4 5.1 0.2 

Towns 
o.o 

~ cf total 
19. 1 
80.9 

Other 
3.3 

Descri~tion of to~ography and soils in soil associd~iou5 
represented in the ~atershed 

12 Nearly level and gently slo fing ( 0- 5%) prai.cie-de:r.i. ved 
soils develo~ed from Wisconsin till on the CaLy Lobe. 
D~pressional and calcaLeous soils a£e common. 
Webstex, Okotoji, Canisteo, Clarion, Nicollet, and 
Har1;s soils. 

14 Nearly level to moderately sl.Jping (0-91') p.S:d...1.r:ie­
derived soils developed from Wisconsin till on the 
Cary Lote. Clarion, Wet~ter, Canisteo, and Nicollet 
sci ls. 

Per cen~ of shoreiiue in public ownership 65 % 

FHYSICAL CHARACTEaISTICS OF LAKL 
~easuremcnts from 1S73 map 
A :c e a 1 53 • r. a ( 3 7 7 • A ) 
length of shoreline 6816. m ( 223E3. ft) 
Maximum depth 3.7 m ( 12.0 ft) 
Mean def th 1. S m ( c. ft) 
Volume 2859123. cubic meters ( 2317. acre-feet) 
Shoreline develoi:ment 1.56 Vclume develcpment 1.53 
wa~ershed/lake area ratio 18.2 
Crigin of tasin: Natuxal 
Estimated annual fLecipitation 71. cm 
Estimated annual runoff 10. cm 
Estimated lake evafo~ation as. cm 
Thercal stratification? Ne 
Major inf lows (named and/or permanent ~treams) 

None 
Cutlet: Hone 

335 



1,,-1 

· w 
C7' 

·------------

' c 

5 
8ETERS --------1 158 ------------------

'\ 

) 

I NG HAM LAKE 
Emmet County 



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

PCLLO'lION ASSESSMENT 
Cata from lake survey in the summer of 1979. Each lake 
~as sampled at least 3 times. Averages are for sam~les i~ 
the Ufper mixed zone of the lake. 

PABAMErER 

Secchi disc depth 
meters 

Chl\Jrophyll a 
mg/cuDic meter 

'lotal phOSF~OC~S 
mg/cubic meter 

Kjeldahl ni~rosen 
mg/l 

Ammcnia r.iti:ogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston d.ry weight 
mg/l 

'lurbidity 
JTU 

'lctal hardn.:o:;s 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Tctal alkalinity 
mg/l as CaC03 

Cissolved oxygen 
mg/l 

Specitic conductance 
mic~omhos/cm at 25 C 

Sulfate 
mg/l 

Chlo.ride 
mg/l 

Scdium 
mg/l 

Pctassium 
mg/l 
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SAMELE MEAN 
SIZE 

6 1. 1 

9 6 2. 1 

9 126.0 

2 1. 7 

2 o. 1 

~ o. 1 

9 11. 1 

9 9. , 

11 273.S 

10 147. 4 

9 122.8 

9 10.2 

10 500.0 

J 114.5 

3 25.5 

2 7.5 

2 7. 5 

STANDAnD 
ERROR. 
0. 30 

12.dO 

23. 0 2 

0.04 

0.01 

0.02 

2.10 

1.90 

4.26 

3.14 

3.52 

0.81 

10. 00 

2.29 

0. \J 0 

0.50 

a.so 



Vertical profile for seleci:sd measuzemen~s on the tiampling date 
{ 8/14/79) ~ith the mcst pronounced st.ratification {if any). 

DEPTH 'IHlf OXYGEN TO'I AL p pH CHL a 
m c mg/l mg.1cu m mg/CU m 

0 20.5 8. 1 211.8 8.5 7 7. 1 
1 20.3 8.2 201.6 a.s 71.9 
2 20. 1 

Th.is lake: was noi: included in the Nat icnal Eutro~hication 
Survey. 'Ihe trophi.c state l::as~d en 1S79 survey is eutrophic. 

NCN-EC!NT PCLLU'!ICN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 3.01- 4.93 Ton5/Ac~e1Yr 
Potential siltation i£dex = 

(watersned area/lake area) x soil loss rate = 73. 
Potential nutrient input index = 

area watershed in row crops/lake area = 16.7 
51.3 of watershed is in approved soil conservaticn practices. 

Eest ~anagement ?ractices reccmmendEd DY local SCS 0£fice: 
conservation tillage. 

FCIN~ SOURCE POLLU'IICN 

Source/ NPEDl:.S 1 (if any) 

livestock 
250 cattle 

LAKE ~SE ASSESSMEN'I 

Comments 

Eunof f 
Runoff 

Surface water classification(s) 

control 
central 

Class A-Frimary body contact recreation. 
Class a(W)-wildlife, warmwater a~uai:ic life, secondary oody 

contact. 
This lake is not desi~nated as d fUblic water SUffly. 

Public j;Jarks: 
Welden Recreaticn Area (County) 
Ing~am Wildlife Area (State) 

Estimates of total annual lake use made by Iowa Conservation 
Comm1ss1011 district f.isr.eries lnologists base:d on a combination 
cf existing records and professional judgement. 

ACTIVITY 
F ish.i cg 

Fr:cm boai:s 

TOTAL 

2646. 
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USE/ACni U5E/HEC!ARE 

7.0 17.3 



Shore or ice fishing 
Swico:ing 
Pleasure boating 
Hunting 
Picnicking,camping,~ther 
activities fromfted 
by the lake's pre~~nce 
Snowmobiling 
Ice skating and ci:oss­
c oun try sk.i i ng 
TOTAL 

8239. 
b843. 
3198. 
1C70. 

11420. 
4 775. 

2692. 
42EE3. 

21. 9 
23.5 
a.s 
2.8 

30.3 
12.7 

7. , 
113.7 

53.8 
57.8 
20.9 
7.0 

74.6 
31.2 

17.6 
280. 3 

Specidl events at Ingham lake contributing to more than 
normal use include a •inter fishing derby (100-150 Feople). 

I M P A I R ~1 .EN 'I S 

Swim~ing may ~e impaired in Ingham Lake during part of 
the summer becduse of Secchi depths less than one meter caused 
by algal fCFulations. Aquatic vascular plant growth may im­
pair toating and shoreline fishiug. Frequent ~interkills may 
limit fishing potential. Iowa Cons~rvaticn Commission p€rson­
nel consider lake usase to te below its fCtential. 

Estimatad aquatic Flant coverage 5 l 
Estimated winterkill frequencies: 1 year cut of 5-7 
Estimated summerkill freguencies: rare if ever 

LAK1 BESTORATION a~CCfMENDATICNS 

Eecause large quantities of rocted aguatic vegetation 
interfere with recraational activities in this lake, a program 
of vegP.tation control is recommended. While this might be 
accomFlished thLcugh mechanical harvest or tne use of 
chemicals, studies in other Icwa lakes have shown that 
contrclled s~ocking of the im~orted W~ite Amur at the proper 
densiti~s can frovide tiological control. The 
cos·t-effectiveness and suital:ility ci ~hite Amur stocking 
should be investigat~d £or ~his lake. 

Because this lake is productive and relatively shallow, 
dissclved ox~gen deficits develop ar.d cause ~inter and/or 
sumruer fishkills. 1he u5e of artificial aeration devices tc 
maintain aissclved oxygen co~cen~Laticns should be considered. 

~he wateI ~uality of this lake, like all lakes, is 
strongly influenc~d by the materials that are washed into it 
through .its tributary streams. Silt frcm soil erosion in the 
watersh~d is datrimental to the lake in several ways. It 
contributes to the !illiag oi the basin making the lake m~re 
shallc~ in the near term and hastening the tasin•s long term 
extinction. Plant nutrients such as phosphorus and ammoni~ 
nitrcge~ and ~everal pesticides ar: carried into the lake 
attached to scil particles. Fcllcwing storm events, sedi~ents 
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introduced into the lake reduce light txansfa~ancy, may 
interfere with sight-feeding fish and the develofment of fish 
eggs, and may smcther gLll-breathing inverteorates. For this 
reascn a strong soil conservation progxa~ is recommended for 
thi5 watershed utilizing the best management practices 
reccffimendad by the local soil conservation service office (see 
section on non-feint fCllution for this lake). In addition, 
it is reccmmended that steps ce taken to reduce the amounts of 
livestock wastes Leaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in aieds with direct dxainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream la~es. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water frcm such lagoons can 
significantly reduce the nutrient contritutions irom this 
source. The above land use recommendations aie made on the 
basis they will ~elr improve the water quality in tna lake aud 
slow down the filling of the lake with sediments. ~hey will 
help protect the lake from future degradation; however, it is 
not fOssibl~ to state the degree such a program might increase 
the water quality Ln the lake. The~e are insufficient data on 
the present inputs of sediments, nutrients, and other 
nan-feint fOllutants to the lake. Furthermore we de not have 
adequate information to gauge tr.e effectiveness of such a 
ccnservaticn Frogram. 
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LAKE IOWA 

LCC ATIC N 
County: Iowa 

'Iown.shiF 79 N 

Latitude 
Longitude 

Bange 11 w 

41 Deg 38 ~in N 
9 2 Deg 1 0 Mi !l w 

Section 19 

WATE&SHED CHASACrEEISTICS 
watershed area(excluding lake surface) 

539. hectares ( 1332. acres) 

Seil Associations within watersced 
Assoc If area ha 

46 313. 
Si 226. 

Estimated land uses (~) 

~ of total 
58. 1 
~1.9 

Cropland Pasture Forestry Towns Ct.her 
53.3 15.2 4.1 o.o 17.4 

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

46 N~arly lev~l to strongly sloping (0-14~) prairie to 
forest-derived svils develofed from lcass, 
Fre-Wisconsin till-derived Falecscls, or pee-Wisconsin 
till. Ctley, ~ahdska, Ladoga, Clinton, and Adair 
soils. 

51 Gently sloping to moderately steep (2-18i) prairie 
to forest-d~rived soils developed from loess or 
pre-Wisconsin till. Otley, Clinton, and Lindlay 
soils. 

Per cent of shoreline in public ownership 100 % 

PHYSICAL CHARACTEBISTICS OF LAKE 
Measurements frcm 1S7a map 
Area 43. ha ( 107. A) 
Length cf shore.line 4404. m ( 14449. ft.) 
Maximum de,Fth 9.1:3 m ( 32.0 ft) 
Mean depth 3.6 m c 1~. ft) 
Vclume 1243483. cubic meters ( 1008. acre-feet) 
Shoreline development 2.12 Volume development 1.12 
Watershed/lake ar~a ratio 12.5 
Crigin of tasin: Impoundment 
Estimated annual p.recipitation SS. cm 
Estimated annuai runoff 18. cm 
Estimated lake evaForation 89. cm 
'Ibermal stratification? fa.rtial 
Major inf lows (named and/er permanent streams) 

Pig C.r 
Outlet: Pig Cr 
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DEPTHS IN FEET 

918 ft!TBBS 

---------------------1 1----------------- LAKE IOWA 
Iowa County 



2 C 8 Ager1cy: 
Icwa Department ~f Enviro~mental Quality 
900 East Grand Avanua 
Des Moines, Iowa =0~19 

PCLLU~ICN ASSESS~ENT 

Cata from lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samples i.n 
the u~per ~ixed zone of the lake. 

EABAME~EE SAMPLE MEAN STANDARD 
SIZE Ea Roa 

Sec chi d.l. SC depth 6 0.5 0.06 
meters 

Chlorophyll a 1 c 90.0 10. 0 4 
mg/cul:ic meter-

'I ct al phcsphorus 1 0 66.3 6.46 
mg/cubic me tee 

Kjeldahl nitrogen 2 1.6 0.35 
mg/l 

Ammonia nitrogen 2 0. 1 0.01 
mg/l 

Nitrate + nitrite .nitrogen 2 0. 1 o.oo 
mg/l 

Seston dry weight 9 15.2 1. 4 7 
mg/l 

Tur.t:idity 9 13.7 1. 98 
JTU 

Tctal hardness 1 0 94.8 (J. ~ 5 
mg/l as CaC03 

Calcium hardness 10 51.6 1. 0 2 
mg/l as CaC03 

Iotal alkalinity 10 80.2 1.38 
mg/l as CaC03 

Dissolved oxygen 10 7. 9 0.72 
mg/l 

S f9 Cl. f.l.C conductance 9 200.0 2.a9 
micrcmhos/cm at 25 c 

sulfate 3 12.3 0.67 
mg/l 

Chlcride 4 11. 0 0.01 
mg/l 

Sodium 2 7.0 O.JO 
mg/l 

Potassium 2 3.5 a.so 
mg/l 
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Vertical profile for selected measurements on the sampling date 
( 81501'79) with the most fronounced strat1ficaticn (if any). 

DZPTH !E1'1P CXYGEN TOTAL p pH CHL a 
!D c mg/l mg/CU m mg/CU ill 

0 2 !: • 0 11. 9 11S.8 9.2 137.7 
1 25.0 8.9 64.9 9. 1 10 s. 5 
2 2 4. 4 
3 23.9 5. 3 60.1 8.4 16.5 
4 2.3. 3 
5 2 2. 2 0.6 157.4 7.5 6. 0 

This laJ(e was n~t included in the National Eutrot:hication 
S u.r ve y. 'Ihe trophic state basE:d en 1979 survey is eutrophic. 

NON-POINT POLLUT!CN SCU3CES 

Shoreline erosion: 
Negligible 

Estimated erosion ra~e in region = 13.20-14.30 Tons/Acre/Yr 
Pot~ntial si~taticn index = 

(watershed area/lake area) x soil loss rate = ~17. 

Potential nutiient infut index = 
area watershed in row crops/lake area = 8.4 

60.% of watershed is in ap~roved soil conssrvatian practicas. 
Best management ~ractices reccmmended by local scs office: 
conservation tillage, contouring, crop rotation. 

PCIN! SOURCE POLLU!ICN 

No feint sources identified 

LAKE USE ASSESS~EN! 

Surface water classification(s) 
Class A-primary ~ody contact recreation. 
Class B(W) -wildlife, warmwater a~uatic life, secondary body 

contact. 
This lake is not designated as a public water SUfply. 

Public i:arks: 
Iowa County Park 

Esti~ates of total annual lake use made by Iowa CcnsErvation 
Commission district fisheries biologists cased on a c~mbination 
of existing xecords and professicnal judgement. 

ACTIVITY 
F J.Shi ng 

Frcm boats 

IO'IAL 

2930. 
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USE/ACRE USe/HEC'IA~E 

27.4 68.1 



Shore or ice fishing 1)755. 63.1 15 7. 1 
Swimming 11725. 109.6 272.7 
Pleasure boating 391. 3.7 9. 1 
Hunting o. o.o o.o 
Picnickin~ 1 camping,cther 
activities prcmfted 
by t.he lake's i>.Ce.s.ance 2SJ6a. 237.1 590. 0 
SnowmcDiling o. o.o o.o 
Ice skating and cx:oss-
country skiing 608. 5.7 14. 1 
TCTAL Q7777. 446.5 1111.1 

IM?AiliMEN!S 

Swimming may be impaired in Lake Iowa throughout the sum­
mer because ot Sacchi deEths less than one meter caused by al­
gal FO?ulations. !o•a Conservation Commission fersonnel con­
sider laKe usage to te at its fOtential. 

Estimated aguatic plant covera3e 33 ~ 
Estimated winterkill frequencies: rare if ever 
Estimated summer~ill frequencies! rare if ever 

LAKE RESTORA~ION 3ICGMMENCATICNS 

The water ~uality of this lake, like all lakes, is 
stron~ly influeucad by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contriDutes to the filling of the bdsin making the ld~e more 
shallow in the near term and hastening the tasin's long term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Following storm events 1 sediments 
intxcduced into the lake reduce light transpd=ency, may 
intexfere with sight-feedin~ fish and the develofment of fish 
eggs, and may smother gill-breathing invertebrates. Fo~ this 
reason a strong soil conservation frogram is rec~mmanued for 
this watershed utilizing the test mana~e~eJt ~cacticas 
recommended by the local soil conservation service office (see 
secticn on non-faint fOllution for this lake). In aJdition, 
it is recommenaed that steps te taken to reduce t~e a~~unts of 
livestock wastes xeaching tri~utary streams. aesearch Qn th~ 
Iowa great lakes has indicated small livestcck c~ncantrations 
in axeas with direct drainage to streams or tile lines ca~ 
make significant contributions to t~e nutrient budgets of 
downstream lakes. ~be use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
srray irrigation of surplus water iro~ such la~oons can 
signizicantly reduce t.he nutrient cont£ibutions i~om this 
source. ~he above land usa recom~endations ars made Jn the 
basis they will half improve the ~ater quality in the la~e dnd 
slow down the filling of the lake with s~diment.s. 'Ibey will 
help protect tha lake from future degradation; how~ver, it is 
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not ~ossitle to state the deg~ee such a program mig~t increase 
the water ~uality in the lake. !here are insufficient ddta on 
the present inputs of sediments, ~utrients, and otnec 
non-Feint fOllutants to the lake. Furthermore we do not have 
adequate informaticn to ~auge the effectiveness of such a 
conse~vation f~ogram. 
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KENT PAHK LAKi 

LCCA'IICN 
County: Jahnsen 

Township 80 N 

latitude 
Longitude 

liange 8 W 

WATEBSnED CHA&ACTEaISTICS 

41 Ceg 44 C1in N 
91 Deg 44 Min w 

Section 24 

Watershed area(excluding lake surface) 
26 6. hectares ( 656. acres) 

Seil Associations within watershed 
Assoc ; area ha % of total 

57 266. 100.0 
Estimated land uses (~) 

CL Of land Pasture Forestry Towns Other 
10.2 3.4 2.0 o.o 84.4 

tescripticn of tofcgrafhy and soils in soil associations 
represented in the watershed 

57 Gently sloping to steep (2-25%) fcrest-deriveJ soils 
developed from loess or pre-Wisconsin till. Fayette 
and Lindley soils. 

Per cent of shoreline in public cwnership 100 S 

PHYSICdL CHffhAC'IEBISTICS OF LAKE 
Measurements trom 1S77 maf 
Area 11. ha ( 26. A) 
Length of shoreline 2720. m ( 8923. ft) 
Maximum depth 6.1 m ( 20.0 ft) 
Me a, n a e pt h 2 • 3 m ( 8 • ft) 
Volume 240138. cubic meters ( 195. acre-fe~t) 
Shoreline development 2.36 Volume development 1.12 
Watershed/lake area ratio 24.2 
Origin of basin: Impoundment 
Estimated annual precipitation SE. cm 
Estimated annual runoff 18. cm 
Estimated lake evaporation 89. cm 
Thermal stratificaticn? Yes 
Major inf lows (named and;or pe£manent streams) 

Ncne 
Cutlet: Unnamed 
2Cd Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 5031~ 
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KENT PARK LAKE 
Johnson County 



rCLLUTIG~ ASSESS~ENT 

Cata from lake ~urvey in the summer of 1979. Each la~e 
was samfled at leas~ 3 times. Averages are for sa~fles in 
the upper mixed zone cf the lake. 

PAilAMElEli SAMPLE MZAN 5TANDABD 
SIZ~ Eltl\vB 

Sec chi disc def th 6 0.7 0.07 
meters 

Chlorophyll a 9 3~.7 4.75 
mg/cubic meter 

'I ct al phOSf hOCt;S 8 7 4. 1 8.34 
;ng/cubic meter 

Kjeldahl nitro9en 2 0.6 0.01 
mg/l 

Ammonia nitrosen 2 0.3 0. 10 
mg/l 

Nitrate + nitrite nitrogen 2 0.1 0. 0 1 
mg/l 

Seston dry weight 8 16.7 3.73 
mg/l 

'Iur.t:idity 9 7.6 1. 28 
J'IU 

Total hardness 8 106.7 10. 17 
mg/l as CaCC3 

calcium ha.rdness 8 58.7 6. 14 
mg,.11 as CaC03 

'Iot al alkalinity a 100.7 9.66 
mg/l as caco; 

Dissolved oxygen 10 a.a 0.73 
mg/l 

S~Ecific conductance 8 195.9 17.66 
micromhcs/cm at 25 c 

S alf ate 3 , '"I 
OoL 2.89 

mg/l 
Chloride 3 3.0 o.oo 

mg/l 
Sodium 2 s.o o.oo 

mg/l 
Potassium 2 1.0 o.oo 

mg/l 
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Vertical prcfile f~r salacted measurements en the sampling date 
( 8/29/79) i.ith t:he me.st pro.ncunced stratif.icaticn (if any). 

DE l?T H 'IEME OXYGEN 'IOTAL p pH CHL a 
11'. c mg/l mg/CU m tug/CU m 

0 26. 1 11. 2 9G.S 9.2 66. 2 
1 24.4 a.1 115.0 9. 1 42.3 
2 23.9 4.7 S3.S 8.9 23. 2 
~ 22.a 
4 21.7 0.6 167.5 8.4 

Th.is lake was not included .in the National Eutrophication 
Survey. 'Ihe trophic state based on 1979 survey .lS e u tr o i' h.._ c. 

NCN-POINT POLLUTION SOURCES 

Shcreline erosion: 
Negligible 

Estimated erosion rate in region = 13.20-14.30 Tons/Acre/Yr 
Fctential s.iltat.icn index = 

(watershej ar8a/lak€ area} x soil loss rate = 331. 
Fotential nutzient input index = 

area watershed in row crops/lake area = 2.5 
79.3 of ~atershed is in approved soil ccnservatiun ~ractices. 

Best mana~ement practices reccmmended by local scs office: 
conservation tillage, crop rctaticn. 

l?CIN1 SOURCE fCLLUTICN 

Source/NPEtES i (if any} Comments 

250 begs Storage tank 

LAKE tSE ASSESSMENT 

surface water classification(s) 
Class A-~rimary body contact r~creation. 
Class E(~)-wildlife, warmwater a~uatic life, secondary body 

ccntact. 
1his lake is not designated as a ~ublic water su~Fiy. 

Public i:arks: 
F.h. Kent fark. (County) 

Estimates of total annual lake use made by Iowa Ccuservation 
Ccmm1ss1on district fisheries biologists tased on a ccmbinaticn 
of existina records and professional judgement. 

AC!IVI'!Y 
Fishing 

Fi:cm teats 

TGTAL 

1572. 
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USE1ACRE USL/HE~TARE 

60.5 142.9 



Shere or ice £i.slling 5525. 212.5 50 2. 3 
Swimiliing 29619. 1139.2 2 69 2. 6 
Pleasure .coating 456. 17.S 41.5 
Hunting o. o.o o.o 
Ficnicking,campin~ 1 0ther 
activities r.i:cmpted 
by the lake's presence 5678. 225.1 534.4 
Sncwmcbiling o. o.o c.o 
Ice sicating and CIOSS-
ccuntr.y s 1(1. L1. g 1215. 46.7 110. 5 
TOTAL q42Es. 1702.5 ijQ24. 1 

IMPAIBM.EN'IS 

Swimming ~ay be impaired in Kent ParK Lake during part of 
the summer because of Secchi depths less than one ~~t~r caused 
by algal fOpulations. Iowa Conservation Commission fersonnel 
credit aerators tor reducing aguatic plant growtl in the la~e 
and eli~inating problems with low dissolved oxygen concentra­
tions. r.c.c. personnel consider lake usage to be at its po­
tential. 

Estimated aguatic plant cover.age 34 3 
Artif i.~ial aer.atiou used 
Estimated w~ntc~kill freguencies: rare ii ever. 
Estimated summerkill frequencies: rare if ever 

I.AKE RESTORATION aECCM~ENDa~ICNS 

Eecause this lake is productive and relatively shallow, 
dissolved oxygen 1eficits develop and cause wi.n~er and/or 
summ~r fishkills. The use of artificial aeration devices to 
maintain dissclved oxygen concentrations is recommended. 
Three aerators are presently bein~ used throughout the year 
fer this FUIFCse. 

~h€ wateL iDality of this lake, like all lakes, is 
strongly influenced by the mateiials that are •ashed into it 
throagh its tributary streams. Silt frcm soil ercsion in the 
watershed is detLimental to the lake in sever~l wa1s. It 
ccntrioutes tc the filling of the basin makiny the lake more 
shallow in the near term and hastening the oasin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and savcral pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develo~ment of fish 
eggs, and may smother gill-b~eathing invertebrates. Fa~ this 
reasco a strong soil conservation progr.a~ is ~~commended io~ 
this watershed utilizing the oest management ~~ac~ic~s 
reccmmended by the local soil conservation service office (see 
section on non-faint FOlluticn for this lake). In addition, 
it is reco~mended that steps be taken to re6uce the amounts of 
livestock wastes reacning trioutary streams. Rese~rcn on the 
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Iowa great lakes nas indicated small livestock concentrations 
in areas with dirscc drainage to streams or tile lines can 
make siguificar.t contributions tc the nutrient cud3ets of 
downstream lakes. lhe use of practices such a3 diversion 
texraces above feedlots, la;oor.s to catch feedlot runoff, and 
spray irrigation oi surplus water frcm such la3oons can 
significantly reduce the nutrient contributions from chis 
source. The above land use recommendations are made on the 
tasis tn~y will helF improve the water quality in the lake and 
slow down the filling of the lake with sediments. ~hey •ill 
help protect the lake from future degradationi howevsr, it is 
not po3sible to state the degree such a p£ogxam migh~ increase 
the water ~uality in the lake. There are insu££1cienc aata ~n 
the present in?uts of sediments, nut~ients, and o~her 
ncn-fcint fCllutants to the lake. Furthermore we do noc nave 
ade~uate information to gauge t~e effectiveness of such a 
ccnservation frogram. 
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lAKE i<EOMAH 

LCC A'I ION 
Ccunty: Mahaska 

Townsbi,? 75 N 

Latitude 
Longitude 

Range 15 w 

q1 Deg 17 bin N 
92 Deg 32 Min W 

Section 24 

WATEBSHEC CHARACTERISTICS 
Watershed area(excludin1 lake surface) 

751. hectares ( 1855. acres) 

Soil Associations within watershed 
Assoc if area ha 

45 90. 
46 426. 
47 235. 

Estimated land uses (j) 
Cropland Pasture Forestry Towns 

73.9 16.1 6.9 o.o 
Description of tofography and soils in soil 
represented in the watershed 

'I oi total 
11. 9 
56.7 
:: 1. 3 

ether 
3. 1 

associations 

45 Nearly level to gently sloping (0-53) prairie-derived 
soils developed fxcm loess. Mahaska, Otley, and 
Taintor soils. 

46 Nearly level to strongly sloping (0-14j) prairie to 
forest-derived soils develofed frcm lcess, 
pre-Wisconsin till-derived Faleoscls, or pre-Nisconsin 
till. Ctley, Mahaska, Ladoga, Clinton, dnd Adai~ 
soils. 

47 Moderately slofing to very steep (5-30~) fo=est­
derived soils developed from loess, pre-Wisconsin 
till, or pre-iisconsin till-derived paleoscls. 
Clintcn, Lindley, and Keswick soils. 

Per cent of shoreline in public c~nership 100 3 

PHYSICAL CHARACTEliI~1IC5 OF LAKE 
Measurements from 1973 maf 
Area 34. ha ( E4. A) 
Length of shoreline 6014. m 19730. ft) 
Maximum depth 6.7 ill ( 22.0 ft) 
Me3.n defth 3.1 m ( 10. ft) 
Volume 1044370. cubic meters ( 846. ac=e-feet) 
Shoreline development 2.91 Volume develcpment 1.37 
Watershed/lake acea ~atio 2~.1 

Crigin of tdsin: Impoundment 
Estimated aunual precipitation S6. cm 
Estimated annual runoff 1E. cm 
Estimated lake evaforation 91. cm 
Thermal stratification? Yes 
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LAKE KEOMAH 
Mahaska County 



Major inf lows (ndm~d and/or permanent stxeams) 
Ncne 

outlet: Unnamed 
2 C 8 Age 14C y: 

Iowa Department ci 3nvixcnmen~al Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

PCLLG'IICN ASSESSMENT 
Cata from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samrles in 
the upper mixed zone of the la~e. 

PABAME'IE.B SAMPLE MEAN STANDARD 
SIZE. ER a OR 

Secchi disc depth 6 0.6 0.04 
meters 

Chlorophyll a 9 6 5. 6 11. 7 6 
mg/cubic met ex 

total phosf horus 9 86. 1 6.58 
mg/cu.hie metier 

Kjeldahl ni tr og.c.n 2 0.9 0.01 
mg/l 

Ammonia n itrc gen 2 0.1 0.03 
mg/l 

Nitrate + nitrite nitrogen 2 o. 1 0.01 
mg/l 

Seston dry weight 9 18.3 1.69 
mg/l 

'Iurtidity 8 12.8 1. 3 2 
J 'I a 

Total hardness 9 117. 1 3.87 
mg/l as CaC03 

Calcium hardness 9 68.0 2.38 
mg/l as C;1C03 

'Ict al alkalinity 8 94.2 3.15 
mg/l as caco:: 

Dissolved oxygen 10 8.9 1. 12 
mg/.l 

Sfecific conductance 10 2~ 5. 0 14.16 
micrcmhos/cm at 25 c 

sulfate 3 22.5 2. 18 
mg/1 

Chloride 4 13.6 0. 13 
wg/l 

Scdium , 8.0 
mg/l 

Potassium , 6.0 
mg/l 

3 c; c; 
,J ..J 



Vertical ~refile for selected measurements on the sampling date 
( 9/ 5/79) witn the most pronounced st~at~fica~ion (if any). 

Dl:.fTH TlMf CXYGEN TO'I AL p pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 27.2 10. 5 ee.5 9. 1 84.6 
1 2 E. 1 11.0 96.4 8.9 90.6 
2 25.6 7.9 90.5 0. 9 58.8 
3 24.4 
4 23. 3 0.2 92.5 7.7 6. 7 
c; 21.7 

'Ibis lake was r.ot included in the National Eutropnicatioil 
Suzvey. The trophic state based on 1S7S survey is eutro~hic. 

NGN-POINT PCllU!ICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 10.80-11.97 ~ans/Acre/Yr 
Pctential siltation index = 

{watershed area;lake axea) x soil loss rate = 252. 
Potential nutrient input index = 

area •atershed in rcw crops/lake area = 16.3 
31.% of watershed is in apprcv€d soil ccnservation ~rdctic2s. 

Best management practices recommended by local SCS of tics: 
conservation tillagE, terraces, fCnds;sediment and water 
cent.rel basins. 

FCIN'I SOUBCI PClLUI~CN 

No fCint sources idantified 

LAKE USE ASSESSMENT 

Surface water cla5sification(s) 
Class A-frimary body contact Lecreaticn. 
Class B(W)-wildlife, warmwater aquatic life, seconda£y body 

cent act. 
Class c-raw ~ater source fo= d potable water sup~ly. 

!his lake is us~d as' a raw water source for 
about 1500 persons at Lake Kecmah Stata ?ark. 

Fublic i;arks: 
Lake Keomah Stata Park 
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~sticates of to~al annual laks use made by Iowa Conserva~ion 
Commission dis~ric~ fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY l'OTAL USE/ ACB E USE/HECT.~RE 
Fishing 

Fr cm boatE» ~56 2. 30.5 75.4 
Shore or ice f .i.shi.ng d98t3. 107.0 26-.. 4 

Swio;ming 50114. 536.o 147 3. 9 
Pleasure boating l 07 39. 121.a 315.9 
Hunting o. o.o o.o 
~icnicking,camfin~,other 
activities i:rompted 
by the lake• s pr9sence 7 30 20. 869.3 2147.6 
Snowmooiling 3558. 42.4 10 ~. 6 
Ice sk.a ting and c.coss-
counti:y sk.iing 24 29. 28.9 71.4 
TOTAL 151410. 1802.5 445 3. 2 

IMPAillMENTS 

Swimming may be impaired in Lake Keomah througnout the 
summer because 0f Secchi de~ths less than one m~ter caused by 
algal po~ulations. A~uatic vascular plant growth may i~pair 
shoreline fishing. Iowa Conservation Ccmmission personnel 
consider lake usage to be belo~ its potential due to silta­
tion, turbidity, ~nd FOor fishing. 

Estimated aquatic Flant coverage 
Estimated winterkill fregue.ncies: 
Estimated summarkill freguencies: 

LAKE BESTOHATION BECOMMENDAT10NS 

2 " ra£e if eve.r 
rare if ever 

Eecause lar~a ~uantities ~f rooted a~uatic vegeta~ion 
interfere with recreatio~al activities in this lake, a program 
of ve3etation control is recommended. While this might be 
accomflished t~rough mechanical ha£vest er the use of 
chemicals, studies in other Iowa lakes have shown that 
contrclled stoc~ing of the imported White Amur at the proper 
densities can f~ovide biological cor.txJl. Th~ 
cost-effectiveness and suitability of •hite Amur ~~ocking 
should be investigated for this lake. 

!he water ~uality of this lake, like all lakes, is 
st~ongly influ;nced by the matei:ials that axe washed into it 
through its trioutary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
ccntributes 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 pesticides are carried into the lake 
attached to soil particles. Following storm evencs, sediments 
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intt~duced into the lake reduce light trans~arency, may 
interfere with sight-feeding fish and the develof~ent of fisn 
eggs, ar.d may smother gill-~reathing invertebrates. For this 
reason a s~rong s~il conservatiun program is recomraended for 
this watersb€d utilizing the best manage~ent practices 
recommended by the local soil conservation service vf fice (sec 
section on non-faint follution for this lake). In addition, 
it is recommendea t~at steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concen~rations 
in areas with direct drainage to streams or tile lines can 
make s13nificant contributions to the nutrient budgets of 
downstreara la~es. The use of practic~s such as divarsion 
terraces above f~edlots, lagoons to catch feedlot runor£, and 
spray irrigation of surplus water from such lagoons can 
significantly r~duce the nutrient contrioutions rrom this 
source. The above land use recommendations are made on the 
basis they ~ill help improve the water ~uality in the lake and 
slow down the filling of the lake with sediments. They will 
help protect the lake from futur~ degxadation; howevar, it is 
not FOssible to state the degree such a program might increase 
the water guality in the lake. There are insuificient data on 
the present in~uts of sediments, nutrients, dnd other 
ncn-foint pollutants to the lake. Furthermore we do not have 
adequate informa~icn to gauge the effectiveness of such a 
ccnservaticn p~ogra~. 
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LACEY-KEOSAUQUA LAKE 

LCCATION 
Ccunty: Van Suren 

'Iownship od N 

Lati~ude 

Longitude 
iia.nge 10 w 

40 Deg 43 Min N 
91 Deg 58 Min W 

Section 11 

WATEBSHED CHABACTEBISTICS 
Watershed aLea(excluding lake surface) 

29J. hectares ( 723. acres) 

Soil Associaticns 
Assoc lf 

44 
38 

;nthin watershed 
area ha 

104. 
189. 

Estimated land uses (3) 
Cropland Pasture Forestry 

44.8 32.5 20.6 
Towns 

o.o 

% of total 
35.4 
E4.6 

Other 
2.2 

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

44 Gently to strongly sloping (0-143) prairie to foxest­
derived soils deveioped from loess, pre-Wisconsin 
till-derived paleosols, or Fre-wisconsin till. 
Grundy, Pershing, ~eller, Keswick, and Lindl~y soils. 

38 Gently slopin~ to steep (2-25%) forest-Jerived soils 
developed from pre-Wisconsin till or loess. Lindley 
and Weller soils. 

Per cent of shoreline in public own~rship 100 ~ 

PHYSICAL CBARACTEaIS!ICS OF LAKE 
Measurements from 1S7S maF 
Area 25. ha ( 61. A) 
Length of shoreline 2095. m ( 6875. ft) 
Maximum depth S. 5 :n ( 28.0 ft) 
Mean depth 3.6 m ( 12. ft) 
Volume 318406. cubic meters ( 258. acre-feet) 
Shoreline develorment 1.98 Vclume development 1.26 
Watershed/lake area ratio 11.7 
Crigin of tasir.: ImfounJruent 
Estimated annual precipitation 89. cm 
Esti~ated annual runoff 18. cm 
Estimated lake evaporation 91. cm 
Thermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

None 
Cutlet: Unnamed 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Cas Moines, Iowa 50319 
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LACEY-KEOSAQUA LAKE 
Van Buren County 



POLLUTION ASSESS~ENT 

Data frJm lake survey in the su~mer of 1979. Each lake 
was sampled at least 3 times. Averages are £or samples in 
the upper mixed zone of the lake. 

PARA METE Ii SAi.ULE MEAN SIANDABD 
SIZE i::d. ii 0 ii 

Secch.i. disc depth 6 2.2 0.31 
meters 

Chlorophyll a 11 10.6 3.47 
iDg/cubic meter 

'Iot a.l phosphorus 1 1 29.6 13.36 
mg/cubic meter 

Kjeldab.l n.i.trosen 2 0.4 0.04 
mg/l 

Aillmonia nitrogen 2 o.o 0.02 
mg/l 

Nitrate + n.i. trite nitrogen 2 0. 1 0.01 
mg/l 

Seston dry weight 1 1 3. i+ 0.36 
mg/l 

'l urb.i.di ty 12 3. 8 0.53 
J•ru 

'.I ct al hardness 12 12 3. 7 2.59 
mg/l as CaC03 

Ca.lcium hardness 11 92.2 2. 25 
mg/l as CaC03 

Tctal alkalinity 1 4 72.0 2. 11 
mg/l as CaCCJ 

Dissolved oxygen 1 1 7.9 0.32 
mg/l 

Specific conductance 1 1 261.4 11.~9 
mic rcmhos/cm at 25 c 

Sulfate 5 45.8 6.01 
mg/l 

Chloride 6 1. 9 o.oa 
mg/l 

Scdium 2 3. 5 0.50 
mg/l 

Potassium 2 2. 0 o.oo 
mg/l 
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Vertical profile for selected ~easurement~ on the sa~pling date 
( 8/ 8;79) with the most pronounced st:ratif icatio11 (if auy). 

DEPTH TEMP OXYGEN TOTAL p pH CdL a 
m c mg/l mg; cu m illg/cu m 

0 30.3 a.a 13.8 8.7 3.6 
1 30.2 7.9 8.9 8.6 3. 9 
2 3 0. 1 7.0 13.4 8.5 3.0 
3 27. l 
4 21. l 5.7 162.5 8.2 37.0 
5 14.8 
6 11. 7 
7 10.u o.o 4 a. 1 7.6 j 3. 7 
8 9.7 

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

NON-PCI NT .POLlUTICN SOUliCES 

Shoreline erosion: 
N€:g ligible 

Estimated erosion rdte in region= 10.80-11.97 Tons/Acre;~r 
Poter.tial siltation index = 

(watershed area/lake area) x soil loss rate = 371. 
Potential nutrient input index = 

area watershed in row crops/lake area = 14.6 
100.~ of watershed is in approved soil conservation practic~s. 
Best management practices recommended by local SCS office: 

FCIN! SOURCE PClLUTICN 

Source;NPECES # (if any) Como:ents 

Lacey-Keosau~ua State Park water intake filter backwash 

LAKE USE A~SES5~ENT 

surrace water classification(s) 
Class A-~ri~ary body contact recreation. 
Class B(i)-~ildlife, warmwater a~uatic life, secouda=y nody 

contact. 
Class c-raw water source for a FOtable water su~ply. 

This lake is not da31gnated as a FUblic water SUFply. 

Pub 11 c Fa r k s : 
Lacey-Keosau~ua S~a~e Park 
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Estimates of total annual lake use made by Iowa CJ~servativn 
Commission district fisheries biologists based on a combination 
of existing records and froressional judgemen~. 

ACTIVITY 
Fishing 

Frcm noats 
Shore or ice fishing 

Swimming 
Pleasure boating 
Hunting 
P1cnicking 1 campin~ 1 ~thcz 
activities promftEd 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
c cun try slu.ing 
TCTAL 

IMPAiliMEN'IS 

TOTAL 

2713. 
5599. 

270!:6. 
2280. 

o. 

27690 •. 
3127. 

1sc3. 
70C28. 

USE/ACRE 

44.5 
91.8 

4143.S 
37.4 
o.o 

453.9 
51.3 

25.6 
1148.0 

USE/H3~TAliE 

10 8. 5 
224.0 

1082.2 
91.2 
o.o 

110 7. 6 
125. 1 

62.5 
2 80 1. 1 

Recreational activities in Lacey-Keosa~ua Lake do not ap­
Fear to be impaired by poor water guality or asuatic plants. 
Iowa Conservation Coffimission personnel consider lake usage to 
be at its potential. 

Estimated asuatic plant coverage 20 % 
Estimated winterkill fre~uencies: rare if ever 
Estimated summerkill fre~uencies: rare if ever 

LAKE RESTORATION RECOMMEhDATICNS 

!he water quality of this lake, like all lakec, is 
stron~ly influenced by the matsrials that are washed into it 
through its tri~uta£y streams. Silt f£cm soil ero~ion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basir. making the lake mo£e 
shallow in the near term and hdscening th~ t~sin's long term 
extinction. Plant nutrients such as Fhosphorus and a~monia 
nitrcgen and several pesticitl~s are carried into the lake 
attached to soil particles. Fellowing storm events, sedimencs 
intrcduced into the lake reduce light transparency, may 
interfere with sight-ie~ding fish and the develof me~t of fish 
eggs, and may smo~her gill-treatt~r.g invertebrates. For chis 
reascn a strong soil conservation program is recommended for 
this watershed utilizing the besc ~anagement practices 
recommended by the local soil conservation service oiiics \SE€ 

section on non-foint pollution !cc this lake). In additio~, 
it is recommended that steps be taken to reduce the a~ouuts of 
livestock wastes reaching tributa~y streams. Besearch ~n the 
Iowa great lakes has indicated small livestock concentrations 
in a~eas with direct drainage to streams or tile lines ca~ 
make significant contributions to the nutrie~t ~uu~ecs of 
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downstream lakes. lhe use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation oi surplus water frcm such lagoo~s can 
significantly reduce the nutrient contributions £rom this 
source. The aoove land use recommendations are ~ade on the 
basis they will helF improve th~ water guality in the lake and 
slow down the filling of the lake with sedi~ents. They will 
help protect the lake from future degradation; however, it is 
not ~ossible to state the degree such a program might increase 
the water guality in th~ lake. There are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-Feint FCllutants to the lake. Furthermore we do no& have 
adequate informaticn to gauge the effectiveness of such a 
ccnservaticn program. 
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LAKE OI THE HILLS 

LOCATION 
Ccunty: Scott 

'Iownship 76 N 

latitude 
Longitude 

liange 2 E 

41 Deg 31 ~ir. N 
90 Deg 41 Min w 

Section 36 

iA'IERSHED CHABACTEEISTICS 
Watershed area(excluding lake surface) 

633. hectares ( 1564. acres) 

Soil kssociations 
Assoc i 

56 
57 

within watershed 
area ha 

432. 
201. 

Estimated land uses (~) 
Cropiand Pasture Forestry Towns 
75.6 15.5 5.8 o.o 

Description of topography and soils in soil 
represented in the wate£shed 

% of total 
68.2 
.3 1. 8 

Other 
3.1 

associations 

56 Gently to strongly sloFing (2-14%) prairie to forest­
derived soils developed from loess. Tama, Downs, and 
Fayette soils. 

57 Gently slofing to steep (2-25%) £orest-derived soils 
developed from loess or pre-iisconsin till. Fayette 
and Lindley soils. 

Per cent of shor~iine in public ownership 100 3 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurem~.nts frcm 1976 map 
Azea 23. ha ( SE. A) 
Length of shoreline 3883. m ( 12740. ft) 
!!la.xi mum depth 7. 3 m ( 24. O ft) 
Mean depth 2.7 m ( 9. ft) 
Volume 622377. cubic meters ( 504. acre-feet) 
Shoreline development 2.30 Volume development 1.13 
Watershed/lake area ratio 27.5 
Origin of basin: lmpoundment 
Estimated annual frecipitation 89. cm 
Estimated annual runoff 20. cm 
Estimated lake evaporation e6. cm 
Thermal stratificdticn? Yes 
Aajor inflows (named and/or permane~t streams) 

2 annamed 
Cutlet: Black Hawk Cr 
2C8 Agency: 

Iowa Department of Envircnmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 5C319 
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LAKE OF THE HILLS 
Scott County 



POLLU1ION ASSESSMENT 
Data from lake survey in the summer of 1979. Each la~e 
was sam;led at least 3 times. Averages are for samfles in 
the upper mixed zone of the lake. 

PAliAi1ETEB SAHJ?LB ti Eit.N STANDARD 
SIZE EilBOB 

Sec chi disc d13pth 6 0.7 0.06 
meters 

Chlorophyll a 9 38.3 7.46 
mg/cubic mete~ 

'Iotal pho.sphorus 9 5 2. 2 2.90 
mg;cu.bic meter 

Kjeldahl nitrogen 2 0.6 0.01 
mg/l 

Ammonia nitroc;en 2 0.1 0.05 
mg/l 

Nitrate + nitrite nitrogen 2 0.1 o.oo 
mg/l 

Seston dry weight e 14.6 2.17 
mg/l 

Turbidity e 11. 1 1. 10 
JIU 

Total hardness 8 178.0 10. 06 
mg/l as CaCC3 

Calcium hardness 8 84.7 6.26 
mg/l as CaC03 

'Iot al alkalinity 9 129.8 7.37 
mg/l as CaC0.3 

Dissolved oxygen 9 9.4 0.78 
mg/l 

SFecific conductance 8 347.5 18.10 
micromhos/cm at 25 c 

Sulfate 3 43.7 5.36 
mg/l 

Chloride 3 18.2 0. 17 
mg/l 

Sodium 2 9.5 0.50 
mg/l 

Potassium 2 2.0 o.oo 
mg/l 
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Vertical profile for selected measurements on the sampli~g date 
( 7;30/79) ~ith the most fronounced stratification (Lf any). 

DEPTH 'IEME CXIGEN TOTAL p pH CHL a 
m c mg/l mg/CU m mg/CU m 

0 28.8 11. 1 48.4 8.9 60.6 
1 28.9 10.5 63.5 8.9 64. 4 
2 28.9 
3 25.4 1. 6 55.5 a.o 26. 2 
4 22. 7 

This lake was not included in t.he National Eut.rophication 
Sorve y. The t..rophic state based on 1979 .survey is eutrophic. 

NCN-POINT POLLUT.rON SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 14.31-27.77 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss ra~e = 603. 
Potential nutrient input index = 

area waters~ed in row crops/lake area = 20.8 
50.3 of watershed is in approved soil conservation ~ractices. 

Best management practices recommended by local SCS of fic~: 
ccntouring, ccnservation tillag~. 

PCINT SOURCE POLLUTICN 

No FCint sources identified 

LAKE USE ASSESSMENT 

Su.riace water classification(s) 
Class B(W)-wildlife, warmwater a~uatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public parks: 
West Lake Eark (County) 

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

ACTIVITY TO'I AL Us:;:: IAC.f..E USE /HEC 'IAB.E 
Fishing 

From boats 9228. 164.8 401. 2 
Shcr:e or .ice .iis.hing 25967. 463.7 11.29.0 

Swi1U.ming o. o.o o.o 
l?leasure boating 30EO. 54.6 133.0 
Hunting o. o.o o.o 
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Picnicking,cam~ing,o~her 
activities frCmfted 
by the lake's presence 
Snowmobiling 
!ce skating and cross­
ccunt ry skiing 
TOTAL 

23331. 
o. 

1128. 
62714. 

416.6 
o.o 

20.1 
1119.9 

1014.4 
o.o 

49.0 
2726.7 

Special events at Lake of the Hills contributing to more 
than normal use include two fishing derbies (550 Feopie) • 

IMPAIRMENTS 

Water clarity is poor in Lake of the Hills throughout the 
summer as indicated by Secchi depths less than one meter caused 
by algal populations and other suspended matteI. Aquatic vas­
cular plant growth may impair boating and shoreline fishing. 
Iowa Conservation Com~ission personnel consider lake usage to 
be below its potential due to a lack 0£ swimming facilities. 

Estimated aguatic plant coverage 26 i 
Estimated wint~rkill fresue~cies: rare if ever 
Estimated summerkill fre~uencies: rare if ever 

LAKE BESTORAtION BECCMMENDATIGNS 

ihe water guality of this lake, like all lakes, is 
strongly inf luenceJ 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 
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 ~hosphorus and a~monia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Following storm eveuts, sediments 
introduced into the lake reduce light transparency, 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 p~ogram is recommended for 
this watershed utilizing the best management practices 
recommended by the lccal soil conservation service offic~ (see 
secticn on non-faint FOllution 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 graat 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 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
SF£ay irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions fro~ this 
source. Tha above land use r&commendations are made on the 
basis they will help improve the water quality in the lake and 
slow dew~ th& filling 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 program might increase 
the water quality in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and othex 
non-feint fOllutants to the la~e. Furthermore we do not have 
adequate information to gauge the effectiv~ness of such a 
ccnservaticn program. 

370 



LAKE OF THBEE FIRES 

LCCA'IION 
County: Taylor 

'Icwnshi.E= 68 N 

Latitude 
Longitude 

liange 34 ff 

40 Deg 43 Hin N 
94 Deg 41 Min w 

Section 12 

ffATERSlifD CHA3ACTERISTICS 
Watershed area(excluding lake surface) 

1466. hecta..ces ( 3622. acres) 

Seil Associations 
Assoc # 

30 
33 

within waters.bed 
area ha 

1185. 
281. 

Estimated land uses (~) 

i of total 
80.8 
19.2 

Cropland Pasture Forestry To~ns Other 
71.8 20.7 3.7 o.o 3.8 

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

30 Gently to strongly sloping (2-143) frairie-derived 
soils developed from loess, pre-Wisconsin till, or 
pre-Wisconsin tiil-de.rived ~aleoscls. Sharpsburg, 
Shelby, and Adair soils. 

33 Nearly level to moderately sloping (0-93) prairie­
deri ved soils developed from loess or pre-wisccnsin 
till-derived paleosols. Sharpsburg, Macksbur~, 
Winterset, and Clarinda ~oils. 

Per cent of shoreline in public cwnership 100 % 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1971 map 
Area 39. ha ( 97. A) 
Length of shor€line 4944. m ( 16221. ft) 
Maximum depth 4.9 m ( 16.0 ft) 
Mean depth 2. 6 m I 8. ft) 
Volume 1003650. cubic meters ( 813. acre-feet) 
Shoreline development 2.23 Volume development 1.58 
Watershed/lake arEa ratio 37.6 
Origin of basin: ImFoundment 
Estimated annual precipitation £6. cm 
Estimated annual runoff 15. cm 
Estimated lake evaporation 9S. cm 
Thermal stratification? Yes 
Major inf lows (ndmed and/or permanent streams) 

None 
outlet: Unnamed 
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3041 METERS 

------------------------· 1-------------- LAKE OF THREE FIRES 
Taylor County 



208 Agency: 
Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Hoines, Iowa 50319 

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

PAaA.ME'IER SA MPL.E i1EAN STANDA.BD 
SIZE E!iF.OR 

Sec chi disc depth 6 o.s 0. 0 2 
meters 

Chloroi;hyll a 11 36.2 3.23 
mg/cubic meter 

!otal pho.spho.rus 9 69. 1 1. 6 3 
mg/cubic meter 

Kjeldahl ni ti:ogen 2 o.s 0.12 
mg/l 

Ammonia r.itrogen 2 0.3 0.07 
mg/l 

Nitrate + nitrite nitrogen 2 o. 1 0.01 
mg/l 

Seston dry veight 11 15. 9 0.77 
mg/l 

'I or .bi di t y 10 12. 5 0.26 
J·ru 

'Ictal ha.rdness 6 102. 3 4. 05 
mg/l as CaC03 

Calcium hardness 6 75.7 2.89 
mg/l as CaC03 

'Ictal alkalinity 11 9 a. 2 1.56 
mg/l as CaC03 

Dissolved oxygen 1 0 7. 1 0.37 
mg/l 

SFecific conductance 9 241.1 8. 0 3 
micromhos/cm at 25 c 

Sulfate 3 ~.8 0.67 
mg/l 

Chloride 4 4.0 o.oo 
mg/l 

Sodium 2 s.o o.oo 
mg/l 

fctassium 2 s. 0 o.oo 
mg/l 
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Vertical profiie foe selected measuxements on the sampling date 
( 8/ 8/79) with the most fronounced stratification (if any). 

DEPTH 'I EMP OXYGEN TOTAL p pH CHL a 
m c mg;l. mg;cu m mg/cu m 

0 28.1 7.9 62.8 8.7 43. 4 
1 28.1 7.8 69.3 8.7 37.0 
2 26.8 7.9 76.4 8.2 22.8 
3 23.6 

'Ih..1.S lake was no~ included in the National Eu trophic a tioa 
S u.rve y. The t.rophic state based on 1979 survey is eutrophic. 

NCN-POINT POLLOTICH SOURCES 

Shoreline erosion: 
Negligitle 

Estimatea erosion rate in .region= 9.19-10.79 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 376. 
Potential nutrient input index = 

area watershed in row crcps/lake area = 27.0 
60.% of watershed is in approved soil conservatiou practices. 

Best management practices recommended by local SCS ofiice: 
terraces, gulley control structu.res/ erosion control 
structures, conservaticn tillage, pastureland and 
pastureland improvement, contouring, crop rotation. 

PCINT SOUBCE ?OILU!ICN 

No faint sources identified 

LAKE ~SE ASSESSMEN'I 

surface water classification(s) 
Class A-primary body contact .recreation. 
Class B(W)-wildlife, varmwater aquatic life, secondary body 

contact. 
Class c-raw water source for a potable water supply. 

'Ihis lake is used as a raw water source for 
about 2700 persons at Lake of 'Ihree Fires State ?ark. 

Public 1:=arks: 
Lake of Three Fires State Park 

Estimates of total annual lake use made by Iowa Conservation 
Cc~mission district iisheries biologists based on a co~bination 
of existing records anu professional judgement. 

ACTIVITY 
Fishing 

From boats 

TO'IAL 

3714. 
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USS/ACRE USE1HEC!ABE 

38.3 95.2 



Share or ice fis~ing 
Swimming 
Pleasure coating 
Hunting 
Picnicking,camping,otber 
activities fICmfted 
by the lake's presenc~ 
Snowmobiling 
Ice skating and cLoss­
country skiing 
'I OT Al 

IMPAIHMEN'IS 

32€3. 
8465. 
6489. 

o. 

1L'7000. 
69. 

313. 
169333. 

33.8 
87.3 
66.9 
o.o 

1515.5 
0.7 

3.2 
1745.7 

84.2 
217. 1 
166. 4 

o.o 

3769.2 
1. 8 

a.o 
4341.9 

S~imming may ba impaired in Lake of Three Fires throughout 
the summer because of Secchi depths less than one meter caused 
by algal fOpulations. Occasional sommerkilis may limit fish­
ing potential. Iowa Conservation Commission personnel consi­
der lake usage to ta below its potential due to FOOr fishing. 

Estimated aquatic Flant coverage 11 I 
Estimated winterkill frequencies: rare if ever 
Estimated summer~ill frequencies: 1 year cut of 15 

LAKE RESTORA'IICN BECOMMENDATICNS 

'Ihe watex quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt fccm soil erosion 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 lony term 
extinction. Plant nutrients such as phosphorus a.nd ammonia 
nitrogen and several pesticides are carried intu the lake 
attach~d to soil particles. Following storm events, sediments 
introduced into the lake reduce light transfarency, may 
interfere w~th sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a strong soil conservation program is recommended fo~ 
this watershed utilizing the best management practices 
recommended by the locdl soil conservation service office (see 
section on non-Faint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes r~aching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tile lines ca~ 
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 
SFray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will hel~ improve the ~ater quality in the lake and 
slow down the filling of the lake with sediments. They will 
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help protect the lake from future degradation; however, it is 
net fOssible to state the degree such a program might increase 
the water quality in the lake. There are insufficient data on 
the present in~uts of sediments, nutrients, and other 
non-Feint follutants to the lake. Fuct~ermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservation progLam. 
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LITTLE SIOUX PdiK 

LCCATION 
county: Woodbury 

'Iow.nshii: 68 N 

latitude 
r Longitude 

iia.nge 43 ii 

WATEBSHEL CHABACTEDISTICS 

42 Deg 27 tlin N 
95 Deg 48 Min i 

Section 12 

Watershed area(excluding lake surface) 
5. hectares ( 12. acres) 

Seil Associations within watershed 
Assoc # area ha 

7 5. 
uses (%) 

i of total 
100.0 

Esti.mated land 
Cropland 

72.6 
Pasture Forestry !owns Other 

13.0 9.9 o.o 4.5 
tescription 
repre~ented 

of topography and 
in the watershed 

soils in soil associations 

7 Nearly level and gently slofing (0-51) prairia-derived 
soils developed from alluvium. Soils on ste~p 
adjacent upland slopes are included i~ some areas. 
Colo, Zook, and Nodaway soils. 

Per cent of shoreline in pnblic ownership 100 ~ 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1979 map 
Area 5. ha ( 13. A) 
Length of shoreline 1690. m ( 5543. ft) 
Maximum depth 3.0 :n ( 10.0 ft) 
Mean depth 1.9 m ( 6. ft) 
Vclume 95238. cubic meters ( 77. acre-feet) 
Shoreline development 2.11 Volume develop~ent 1.84 
Watershed/lake area ratio 1.0 
Origin of basin: Gravel Pit 
Estimated annual precipitation 71. cm 
Estimated annual runoff a. cm 
Estimated lake evaporation 97. cm 
Thermal stratification? No 
Major inf lows (named ~d/or permanent streams) 

Ncne 
Cutlet: None 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 5C319 
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DEPTHS IN FEET 

2150 ftETEBS 1--------------------------------------a LI TTL E SI 0 U X PARK 

Woodbury County 



PCLLUTION ASSESSMENT 
Cata from lake survey in the summer of 1979. lach la~e 
was sampled at leas~ · times. Averages a=e for samples in 
tt.e upper mixed zone cf the lake. 

PAB.AME'I.E.& 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.l:i c meter 

Total phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iur.bidity 
J'IU 

Total hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaCC3 

'Iotal alkalinity 
mg/l as caco.: 

Dissolved oxygen 
mg/l 

SfeCiLic conductance 
micrcmhcs/cm at 25 C 

Sulfa ta 
mg/' 1 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMELE MEAN 
SIZE 

6 2.6 

11 3. 1 

12 15.0 

2 0.3 

2 o.o 

2 0.1 

11 1. 2 

12 1. 1 

11 135.8 

11 49.5 

12 128.S 

12 8. 2 

12 228.3 

7 10.0 

7 3.3 

2 4.0 

2 2.0 

STA NDABD 
ER ROB 
0.09 

0. 16 

1. 18 

0.04 

0.01 

0.01 

0.21 

0.05 

2.62 

3.65 

3.00 

0.37 

3.50 

0.59 

0.10 

o.oo 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/16/79) with the most pronounced stratification (if any). 

DE I?~ H 'IEME OXYGEN TOTAL p pH CHL a 
m c mg/l mg/CU m mg/CU m 

a 20.9 7. 1 11.3 9.2 2.7 
1 20.9 6.8 11.3 9.2 2. 9 
2 2a.9 7.4 12.0 S.1 3. 5 

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

NCN-POINT POLLUTION souacES 

Shoreline ercs1on: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 4. 
Potential nutrient in~ut index = 

area watarshed in row craps/lake area = a.7 
a.~ of watershed is in approved soil conservation practices. 

l?CINT SOURCE FOLLUTION 

~c fCint sources identified 

LAKE USE ASSESSMEN'I 

surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, ~armwater aguatic life, secondary body 

contact. 
'Ibis lake is not designated as a public water supply. 

Fublic Farks: 
Little Sioux Park (County) 

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

ACTIVITY TOTAL OSE/ACiH! USi:::/HEC'IARE 
Fishing 

Fi: am boats a. a.a a.o 
Shci:e o.r ice fishing 4097. 315.2 819. 4 

Swimming 52C5. 400.'+ 1041.a 
Pleasure .boating a. o.a o.a 
Hunting a. a.o o.a 
Picnickin3,camping,other 
activities frCmfted 
ty the lake:'s t1resence 7155. 550.4 1~31.0 

Sncwmc.b.iling o. o.a a.o 
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Ice skating and ccoss­
ccu.nt r.y skiing 
TOTAL 

IMPAIBMENTS 

o. 
16457. 

o.o 
1265.9 

o.o 
3 291. 4 

Asuatic vascular plant growth in Little Sioux Park may 
impaiI boating and shoreline fishing. Frequent winterki~ls 
may limit fishing fOtential. Iowa Conservation Commission 
personnel consider lake usage to te at its fotential. 

Estimatad aquatic f lant coverage 100 3 
Estimated winterkill fre9uencies: 1 year au~ of 10 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION aICOMMENDATICNS 

Water suality in this lake is good; however, the 
extensive stands ci submersed plants interfere with 
recreational use. the lake's shallcwness results in a 
relatively small capacity tc hold dissolved oxygen. 
Decomfosition of aquatic vegetation durin~ the winter months 
results i.n auoxic conditions and fish kills. Dredging and 
contrcl of aquatic vegetation through a White Amur stocking 
program should alleviate these froblems. As an alternative, 
the symftoms could be treated by artificially aerating the 
lake during wiilter months. ihe first alternative would 
provide the greatest im~rovement to the lake; however, 
aeration would also yield significant benefits. 
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LITTLE SPIRIT LAKE 

LCCATICN 
County: Dickinson 

Jackson, t1N 
Townsh.i. p 100 N 

Latitude 
Lonyituue 

Bange 36 i 

43 Deg 30 Min H 
95 Deg 8 Min w 

Section 8 

WATERSHED CHABACTEBISTICS 
Wat~rshea arca(excluding lake surface) 

669. hectares ( 1654. acres) 

Soil Associations ~ithin watershed 
Assoc # area ha 

14 665. 
15 4. 

Estimated land uses (~) 
Cropland Pasture Forestry Towns 

90.5 5.8 0.3 o.o 

% of total 
99.3 
0.7 

Cthe:r 
3.4 

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

14 Nearly level to moderately sloping {0-93) prairie­
derived soils developed frcm Wisconsin till on the 
Cary Late. Clarion, Webster, Canisteo, and Nicollet 
soils. 

15 Nearly level to moderately sloping (0-9~) prairie­
deriv&d soils developed from Wisconsin till o~ the 
Cary Lobe. Includes very f Oorly drained Qefressional 
soils. Clarion, Nicol~et, Storden, and Webs~er soils. 

Per cant of shorel~ne in public cwnership 9 i 

PHYSICAL CHARACTEBIS~ICS OF ~AKE 

Measurements from 1970 map 
Area 250. ha ( 616. A) 
Length of shoreline 16251. m ( 53318. ft) 
Maximum depth 3.0 m ( 10.0 ft) 
Mean depth 1. 8 m ( 6. ft) 
Vclume 4584987. cubic meters ( 3716. acre-feet) 
Shoreline development 2.90 Volume develcpment 1.80 
Watershed/lake area ratio 2.7 
Origin of basin: Natural 
Estimated annual precipitation 69. cm 
Estimated annual runofz B. cm 
Estimated lake evaporation 89. cm 
The~mal st£dtification? No 
Major inf lows {named and/or permanent strea~s) 

Ncne 
Outlet: To Big Spirit L 
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DEPTHS IN FEET 

15206 ftETEBS 

1---------------------
_________________ , 

LI TTL E SP I RI T LAKE 
Dickinson County 



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

PCLLUTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each laKE 
was sampled at least 3 times. Averages are for samples in 
the Ufper mixed zone of the lake. 

PARAMETER SA M.PLE MEAN STANDARD 
SIZE EB.BOB 

Sec chi disc depth 6 0.7 0.03 
meters 

Chlorctihyll a 9 42.8 5.61 
mg/cu.hie meter 

'Icta.l i:.hc.sphorus 8 115. 2 16. 12 
mg/cubic meter 

I<jeldahl nitrogen 2 1. ij 0.08 
mg/l 

Ammonia nitz:ogen 2 o. 2 0.03 
mg/l 

Nit.rate + nitrite nitrogen 2 o. 1 0.04 
mg/l 

Seston dz:y weight 9 15. 9 2.39 
mg/l 

'Iurbidi ty 9 9. 1 0.88 
JTU 

'Iotal hardness 1 1 273.5 3.55 
mg/l as CaC03 

Calcium hardness 10 109. 4 5.37 
mg/l as CaC03 

'I ct al a.lkalinity 9 220.3 2. 49 
mg/l as CaCC3 

tissolved oxygen 9 8.5 0.02 
mg/l 

Specific conductance 9 503.9 14.09 
micz:cmhos;cm at 25 c 

Sulfate 3 66.0 0.87 
mg/l 

Chloride 3 17.0 o.oo 
mg/l 

Scdium 2 10.5 a.so 
mg/l 

Pctassium 2 9.0 o.oo 
mg/l 
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Vertical profile for selected measurements on the sampling date 
( 8/14179) with the ~est pronounced stratifica~ion (if any). 

DEPTH 'I EH I? OXYGEN TOTAL p pH CHL a 
m c mg/l mg/CU m mg/cu m 

0 19.8 6.1 155.5 8.2 61. 4 
1 19.8 6. 1 159.4 8.2 6 3. 6 
2 19.8 

~his lake was not included in the National Eutrophication 
Survey. 'Ihe trophic state based on 1979 survey is eutro~hic. 

NCN-ECINT PCLlUTICN SCURCES 

Shor£line erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 !ons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 11. 
Pctential nutrient input index = 

area watershed in row CIOFS/lake area = 2.4 
32.~ of watershed is in approved soil conservation practices. 

Best management practices recommended by local SCS ~iiicc: 
conservation tillase, grass waterways, terraces, 
FOnds1sediment and water control tasins, strip-crop~ing, 
contouring, fastureland and pastureland imp~ovement. 

PGINt SOOBCE PCLLUTICN 

No point sources identified 

LAKE OSE ASSESSMENT 

Surface water classif1cation(s) 
Class A-primary tody contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
~his lake is not designated as a public water supply. 

Public farks: 
Hogsback Access 

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

ACTIVITY TOTAL CSE/ACRE USE/H.ECTABE 
Fishing 

Prem boats 13515. 21.9 54. 1 
Shere or ice fishing 30789. 49.8 12 3. 2 

Swimming 4604. 7.~ 18.4 
Pleasure boating 2640. 4.3 10.6 
Hunti:ig 4399. 7. 1 17.6 
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Picnicking,camping,otber 
activities frcmpted 
by the lake's presence 
Snowmcbiling 
Ice skating and cross­
ccuntry skiing 
TOT Al 

IMPAIBMEN~S 

235S9. 
3560. 

17C2. 
84808. 

38.2 
5.8 

2.8 
137.2 

94.4 
14.2 

6.8 
339.2 

Swimming may be impaired in little Spirit Lake throughout 
the summer because of Secchi depths less than one meter caused 
by al9al populations. Frequent winterkills may limit fishing 
fCtential. Iowa Conservation Commission fersonnel consider 
lake usage to be helow its potential. 

Estimated aguatic flant coverage 16 % 
Estimated vinterkill freguencies: 1 year cut of 5-7 
Estimated summerkill frequencies: rare if ever 

LAKE RESTOnAilGN HtCC~MENDATICNS 

lhe water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm scil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the la~e more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into ~ne lake 
attached to soil particlas. Fol1oving storm even~s, sediments 
introduced into the lake reduce light tran~pa~e~cy, may 
intexfere with sight-feeding fish and tha development of fish 
eggs, and may smother gill-breathing inve£tebrates. For this 
reascn a strong soil cor.se~vation program is reco~mended for 
this watershed . utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-faint fOlluticn 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 concentrations 
in areas with direct dxainage to streams or tile lines can 
make significant contributions to the nutrient budge~s of 
downstream lakes. ~he usa vf practices such as diversion 
te£races above feedlots, lagoons to catch ieedlot runoff, and 
spray irrigation of surplus water f£~m such lagoo~s c~n 
significantly reduce the nutrient contributions from this 
source. The aoove land use recommendaticns are made on the 
basis they wili help improve the water guality in the lake and 
slow down the filling of the lake with sediments. They will 
hel~ protect the lake fro~ future degradation; however, it is 
not ~ossible to state the degree such a program might increase 
the water qualit1 in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and o~her 
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ncn-~oint fOllu~ants to the lake. 
ade~uate inforcation to gauge the 
ccnservation program. 
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LITTLE wALL LAKE 

LCCA'IION 
County: Hamilton 

Township 66 N 

latitude 
longitude 

Range 24 i 

42 Deg 16 L1in N 
93 Deg 38 ~lin W 

Section 10 

WATEHSH£D CHABACTERISTICS 
Watershed aLea(excluding lake surface) 

87. hectares ( 215. acres) 

Soil Associations within watershed 
Assoc # area ha 

15 87. 
Estimated land uses (i) 

Cropland Pasture Forestry Towns 
60.7 13.ij 1.7 c.o 

% of total 
100.0 

Other 
4.2 

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

15 Nearly level to moderately sloping (0-9%) prairie­
derived soils developed frcm Wisconsin till on the 
Cary Late. Includes very fOOrly drained depressiondl 
soils. Clarion, Nicollet, Storden, and Webster soils. 

Per cent of shoreline in fUhlic cwnership 74 ~ 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1979 map 
Area 104. ha ( 258. A) 
Length of shoreline 4716. m ( 15473. ft) 
Maximum depth 1.7 m ( 6.0 ft) 
Mean defth 1.3 m ( 4. ft) 
Volume 1356354. cubic meters ( 1C99. acre-feet) 
Shoreline deveiopment 1.30 Volume development 2.24 
watershed/lake area ratio 0.8 
Origin of basin: Natural 
Estimated annual precipitation 76. cm 
Estimated annual runoff 13. cm 
Estimated lake evaforation 91. cm 
Thermal stratification? No 
Major inf lows {name6 and/or permanent streams) 

Su~plemental water pumped f~om trainage Ditch #71 
Outlet: Ncne 
208 Agency: 

Iowa Department oi Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa SCJ19 

388 



--+---z 

1687 !IETEllS 
1--------------------------------------1 

DEPTHS IN FEET 

LITTLE WALL LAKE 
Hamilton County 



PCLLO'IION ASSISSaENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for sampies ln 
the upper mixed zcne of the lake. 

i>AiiAMETEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

!otal Fhos~horus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iur.l::idity 
JIU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as caco.: 

'Iotal alkalinity 
mg/l as caco..: 

Dissolved oxygen 
:ng/l 

SFecific conductance 
micrcmhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassiulll 
mg/l 

390 

SAMPLE MEAN 
SIZE 

5 1.0 

9 50.3 

9 171.9 

2 1.8 

2 0.3 

2 0.1 

9 14.2 

9 7.5 

9 201.6 

9 82.4 

9 19 2. 3 

8 7. 6 

10 385.0 

3 1.8 

3 23.0 

2 11. 5 

2 9. 5 

STANDAU.D 
ERRO.B 
0.31 

14. 9 1 

17. 67 

0.48 

0.02 

o.oo 

4. 24 

1. 10 

3.21 

1. 0 9 

2.35 

0.76 

2.36 

o. 17 

o.oo 

0.50 

a.so 



Vertical pro£ile for selected measurements on the sampling date 
( 8/23/79) with the most pronounced stratification (if any). 

DEPTH TIM.f CXYG EN TOTAL p pH CHL a 
m c mg/l mg/CU m mg/CU lil 

0 23.5 5.2 236.5 ~-2 3 ~- 1 
1 23.0 4.9 244.7 8.2 34. 8 

This lake was noT. included in the National Eutraphication 
Su.rvey. The trophic state based on 1S79 survey is eutrophic. 

NCN-FCIN~ rCL1UTICN SCURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rata in region = 3.01- 4.93 Ions/Acre/Yr 
Potentiai siltation index = 

(watershed area/lake area) x soil loss rate = 3. 
Potential nutxient i&put index = 

area watershed in row crops/lake araa = 0.7 
56.3 of watershed is in approved soil ccnservation practices. 

Best managemenT. practices recommended by local SCS uf fice: 
terraces, conservation tillage, ~astureland and pastureland 
i Di fr c ve me n t • 

PCINi SOUBCE POLLU!ICN 

No fOint sources identified 

LAKE DSE ASSESS~ENI 

Surface water classification(s) 
Class A-primary tcdy contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public parks: 
Little Wall Lake Area (County) 

Estimates of total annual lake use made by Iowa Conservation 
Commission district f i~heries oiologists based on a combina~ion 
ot existing records and professional judgem~nt. 

ACTIVITY TOTAL USE/ACRE USE/HECTARE 
Fishing 

Fr cm boats 6SE4. 27 .1 67.2 
Shore or 1.Ce fishing 16446. 63.7 156. 1 

Swimming 4732. 18.3 45.5 
Pleasure :Coating 1SS62. 77.4 19 1. 9 
Hunting 3908. 15. 1 37.6 
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ficnicking,camping,~t~er 
activities Frompted 
by the lake's presence 
Snowmobili.ng 
Ice skating and cross­
conntiy skiing 
TOTAL 

66457. 
7813. 

2692. 
128994. 

257.6 
30.3 

10.4 
500.0 

639.0 
75.1 

25.9 
1240.3 

Special events at Little Wall Lake contributing to more 
than normal use illclude a snowmotiie fun day (500 pevple) and 
car races on ice (155 feo~le) • 

IMPAISMEN!S 

~wimming may be impaired in little Wall Lake du£ing par~ 
of the summer because of Secchi depths less than one met=~ 
caused by algal poFulations. Frequent winterkills may limit 
fishing potential. Iowa Conservation Commission personnel 
consider 1ake usage to be at its potential; although ~oat 
congestion may be a serious problem. 

Estimated aguatic flant coverage 
Estimated winterkill fregue~cies: 
Estimated summerkill fre~uencies: 

LAKE BESTOBATICN ~ECCM~ENDAT1CNS 

2 % 
1 year out of 4 
rare if ever 

Eecause this lake is productive and relativel7 shallow, 
dissclved oxygen deficits develo~ and cause winter and/or 
summer fishkills. The use of artificial aeration devices tc 
maintain dissolved oxygen concentrations should be considered. 

The wate~ quality of this laKe, like al~ lake~, is 
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 lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallow in the n€aI term and hastening the tasin's long term 
extinction. Plant nutrients such as fhospborus and ammonia 
nitrogen and several pesticides are carried into the lake 
attach~d to soil particles. Following stcrm events, sediments 
introduced ~nto the lake reduce light transfarancy, may 
interfe~e with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing i.nvextetrates. For this 
reason a strong scil conservation prog~am is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservaticn service office (see 
section on non-Foint pollution ior thi3 lake). In addition, 
it is recommended that steps be takec 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 significant contributions to the nutrient ~udgecs of 
downstream lakes. !he use of practices such a3 diversion 
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terraces above f~edlots, lagoons to ca~ch feedlot runoff, and 
SFray irrigation oi surplus water frcm such lagoous ca~ 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they wiil help improve ~ne ~ater 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 FOSsible to state the degree such a ~rogram might increase 
the water quality in the lake. There are insuiiicient data on 
the present inputs of sediments, nutrients, and other 
non-feint pollutants to the lake. Furthermore we de not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservaticn Frogram. 
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LOST ISLAND LAKE 

LCCA'IION 
Cou.nty: Palo Alto Latitude 43 

Clay Longitude 94 
'Iownship 97 N Range 34 w 

WATERSHED CHAEACTERISTICS 
Watershed area(excluding lake surface) 

183 8. hectares ( 4541. acres) 

Soil Associations 

Deg 10 Min N 
Deg 54 Min w 
Section 31 

Assoc if 

11 

within watershed 
area ha % of total 

15 
Estimated land uses (I) 

28. 
1810. 

C.rcpland Pasture Forestry 
80.7 13.4 1.7 

'!owns 
o.o 

Other 
4. 2 

1. 5 
98.5 

Descxiption of topography and soils in soil associa~ions 
represented in the •atershed 

11 Nearly leval and gently sloFing (0-53) prairie-derived 
Ufland and terrace soils develofed from alluvium. 
Wadena, Talcot, Flagler, and Saade soils. 

15 Nearly level to moderately sloping (0-9%) prairie­
derived soils developed from Wisconsin till on the 
CaLy Lobe. lncludes very foorly drained depressional 
soils. Clarion, Nicollet, Storden, and Webster soils. 

Per cent of shoreline in public ownership 36 % 

~HYSICAl CHABACTERIS'IICS OF LAKE 
Measurements frcm 1970 map 
Area 474. ha (1170. A) 
length of shoreline 12687. m ( 41624. ft) 
Maximum depth 4.3 m ( 14.0 ft) 
Mean deFth 3.1 m ( 10. ft) 
Vclume 15882860. cubic meters ( 12871. acre-feet) 
Shoreline development 1.58 Volume dev~lo~~ent 2. 1& 
Watershed/lake area ratio 3.9 
Origin of tasin: Natuial 
Estimated annual precipitation 71. cm 
Estimated annual run~ff a. cm 
Estimated lake evaporation 89. cm 
Thermal stratiiicati~n? No 
MaJor inf lows (named and/or permanent streams) 

None 
Outlet: To Ea~ringer Slough 
2C8 Agency: 

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



PCllU'IICN ASSESSMENT 
Cata from lake su~vei in the summer of 1979. Each lake 
was sam~led at least 3 times. Averages d~~ for samples in 
the upper mixed zoDe cf the lake. 

l?ABAMET.Eli 

Secchi disc depth 
meters 

Chlorophyll a 
;ng;cul:.i.c mater 

~otal ~hos~horus 
mg/cubic meter 

Kjeldahl nitro9en 
mg/l 

Ammonia nitz:oc:;en 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iurtidity 
JTU 

'Iotal hardness 
mg/l as CaCOJ 

Calcium hardness 
mg/l as CdC03 

'Ictal alkalinity 
mg/l as CaCC3 

Cissolved oxysen 
mg/l 

Specific conduc~ance 
micccmhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassi um 
mg/l 
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SAMPLE MEAN 
SIZE 

6 0.5 

9 58.2 

10 61.6 

2 1. 5 

2 0.1 

2 0.1 

9 18. 8 

9 12. 3 

10 208.0 

11 9 2. 7 

10 184.2 

9 9. 6 

10 385.5 

3 22. 7 

3 14. 3 

2 8.5 

2 7.0 

STANDAliD 
ER ROB 
0.03 

2. 62 

5.86 

0. 10 

0.01 

0.01 

0.82 

0.47 

0.52 

2.46 

0.61 

0.33 

7.62 

1. 0 1 

0. 17 

o.so 

o.oo 



Vertical frof ile for salected measuremen~s on tha sampling date 
( 8/14/79) with the most pronounced stratification (ii any). 

DE P'I H 
m 

TEMP 
c 

0 21.0 
1 21.0 
2 21.0 
3 20.9 

OXYGEN 
mg/l 

8.6 
8.6 
8.5 

TOTAL P 
mg/cu m 

60.7 
67.9 
S5.6 

a.a 
a.a 
8.7 

CHL a 
mg/cu m 

This lake was included in the National Eutrophication 5urvay 
and was classified as eutrophic. The limiting ~utrien~ was 
determined to be fbosphorus at some times,nitrogen dt others. 

NCN-POINT POLlUTIGN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Fotential siltation index = 

(watershed area/lake area) x soil loss rate = 14. 
Potential nutrient input index = 

area watershed in row crops/lake area = 2.9 
SS.I of watershed is in approved soil conservation practices. 

Best management practices reccmmer.ded by local scs office: 
conservation tillage, crop rotation, terraces, contouring. 

PCIN! SOORCE POLLUTICN 

Scurce;NPEtES # (if any) Comments 

Cabins along l~kesaore Septic tank inf lovs 

lAKE USE ASSESSMENT 

Surface water classification(s) 
Class A-p£imary body contact recreation. 
Class B(W)-wiidlife, warmwater aquatic life, secondary hodj 

contact. 
'Ihis lake is not designated as a public water supply. 

Public parits: 
Huston Park (County) 
Grandview Park (County) 

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

ACTIVITY 
Fishing 

Frcm boats 

TO'IAL 

8528. 
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USE/ACRE USE/HEC'IARE 

1.3 18.0 



Shere or ice .fishing 2!:328. 21.6 53.4 
S-wimming 39363. 33.6 83.0 
Pleasure boating 4299. 3.7 9. 1 
Hunting 1173. 1.0 2. 5 
Picnicking,camping,other 
activities ,trcm tted 
by the lake's presence 157100. 134.3 331. 4 
Snowmcbiling 4513. 3.9 9.5 
Ice skating and ci:oss-
count.x:y skii.ng 1737. 1. 5 3.7 
1:0TAL 242041. 206.9 510. 6 

IMPAIRMENlS 

Swimming may be impaired in lost Island Lake throughout 
the summer because of Secchi depths less than one metar caused 
by a~gal populations. Occasional vinterkills may limit fish­
ing potential. Iowa Conservation Commission personnel state 
that dcmestic sewage input may be a problem. I.c.c. person­
nel consider lake usase to he at its fOtential. 

Estimated aguatic flant coverage 0 j 

Estimated winterkill fre~uencies: 1 year cut of 15-20 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATlON R~COMMENDATICNS 

water sua1ity in Lost Island may be affected by in~uts 
fLom septic tank systems of nearby cabins and resorts. Dys 
testing has established that outf lov frcm some septic tanks 
does enter the lake. In addition to the increased nutrient 
and orgdnic matter loading to the lake, the potential danger 
of ~acterial contamination to lake users is iDcreased. A 
sanitary district for the lake has been formed and sewer 
system Flans have been approved. Further action is contingent 
Ufon the availability oi construction funds. ~he completion of 
this system is important to the vater quality of this lake. 

~he water ~uality of this lake, like all lakes, is 
strongly influenced by the materials that ax:e washed into it 
through its tL.ibutary streams. Silt frcm soil exosion in the 
watershed is detrimental to t~e laxe in several ways. It 
contributes to the filling of the basin making the lake more 
shallcw in the near term and hastening the basin's long term 
extinction. Plant nutrients such as ~hosphorus and ammonia 
nitrogen and sevexal pesticides are carried into the lake 
attached to soil particles. Following storm eveu~s, sediments 
introduced into tte lake reduce light transparency, may 
interfere with sight-feeding fish and ~he develcpmen~ of fish 
eggs, and ma1 smother gill-breathing invertebrates. Fo£ this 
reason a strong soil conservation program is recommended for 
th.is watershed utilizing the best management practices 
recommended by the local soil conservation service o£fice (see 
secticn on non-Faint fOlluticn for this lake). In addition, 
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it is recommended thdt steFS be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Besearch 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 
dcwnstream lakes. ~he use of practices such as diversion 
terraces abo~e feedlots, lagoons to catch feedlot runoff, and 
Sfray irrigation of surplus water frc~ such lagoons can 
significantly reduce the nutrient contributions from this 
scurce. !he above land use recommendations are made on the 
basis they will help improve the water quality in the lake and 
siow dawn the filliDg of the lake with sediments. T~ey will 
help protect the lake from future degradation; however, it is 
net f CSsible to state the degree such a program ~iyht increase 
the water guaiity in the lake. lhere are insufficient data on 
the ~r~sent inputs of sediments, nutrients, and other 
non-point pcllutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness oi such a 
conservation progLam. 
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LOWEB GAR LAKE 

LCCATICN 
Ccunty: Dickinson 

Township 99 N 

Latitude 
longitude 

Range 36 w 

43 Deg 20 Min N 
95 Deg 7 Min w 

Section 32 

WATERSHED CBARACT!RISTICS 
iatershed area(excluding lake surface) 

4572. hectares ( 11297. acres) 

Seil Associations 
Assoc # 

14 
15 
12 

•ith.i..n watershed 
area ha 

1670. 
2389. 
513. 

Estimated land uses (i) 

,; of total 
36. 5 
52.2 
11.2 

Cropland Pas~ure Pores try Towns Other 
85.9 9.4 1.0 o.o 3.8 

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

14 N~arly level to moderately sloping (0-93) prairie­
derived soils developed from Wisconsin till on the 
Cary le.be. Clarion, Wel:ste.r, Ca.nisteo, and Nicollet 
soi. ls. 

15 Nearly level to moderately sloping (0-9%) prairie­
derived soils developed frcm Wisconsin till on the 
Cary Late. Includes very Foorly drained defrassional 
so.i.ls. Clarion, Nicollet, Storden, and Webster soils. 

12 Nearly level and gently sloFing (0-5%) prairie-derived 
soils developed from ~isconsin till on the Cary Lobe. 
Depressional and calca~eous soils are common. 
Webster, OkotoJi, Canisteo, Clarion, Nicollet, and 
Hari:s soils. 

Per cent of storeline in public o~nershif 27 3 

PHYSICAL CHARACTEBIS~lCS CF LAKE 
Measurements frcm 1970 maF 
Area 102. ha ( 251. A) 
length of shoreline 6129. m ( 20107. ft) 
~axi.:i:am depth 1.7 m ( 6.0 .ft) 
Mean depth 1. 1 m ( 4. ft) 
Volume 1106957. cubic meters ( €97. acre-feet) 
Shorelin~ develoFme~t 1.71 Vclume development 1.95 
Watershed/lake a~ea ratio 44.8 
Origin of basin: Natural 
Estimated annual precipitation 71. cm 
Estimated annual runoff s. cm 
Estimated lake eva~oration 8S. cm 
Thermal stratification? Ne 
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MaJor inflows (named and;or permanent streams) 
From Minnevashta 1 + Bull Ditch 

Outlet: Milford Cr 
2C8 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Io~a :G319 

PCLLO'lION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samples in 
the UFper mixed zcne of the lake. 

l?ARAMETEB SA!FLE MEAN S'l'dN OARD 
SIZE ERROR 

Secchi disc depth 6 0.3 0.06 
meters 

Chlorophyll a 9 7 2. 6 7. 16 
mg/cubic meter 

'Iota! phOSfbOrt;S 11 168.5 6 • .3 3 
mg/cubic 1:1cter 

Kjeldahl nitrogen "' 1. 4 0.25 ~ 

mg/l 
Ammonia nitrogen 2 0.1 o.oo 

mg/l 
Nitrate + nitrite nitrogen 2 0.4 0.01 

mg/l 
Seston dry weight 9 59.9 9.91 

mg/l 
'Iur.bidity 11 34.0 3.32 

J'IU 
'I ct al hardness 11 238.7 1. 19 

mg/l as caco3 
Calcium hardness 12 119.0 1. 9 5 

mg/l as CaC03 
'let al alkalinity 10 219.3 2. 7 2 

mg/l as CaC03 
Dissolved oxygen 9 6.9 0.40 

mg/l 
Specific conductance 10 433.5 6.71 

mic.romhos;cm at 25 c 
Sulfate 3 29.3 0.17 

mg/l 
Chloride 4 14. 1 0. 13 

mg/l 
Sodium 2 9.5 a.so 

mg/l 
Potassium 2 7.0 0. (J 0 

mg/l 
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Vertical profile for selected measurements on the sampling date 
( 8/14/79) ~ith the mcst proncunced stratification (if any). 

DEPTH 
m 

0 
1 

This lake 
Survey. 

THIJ: 
c 

CXYGEN 
mg/l 

18.6 5.9 
18.7 s.s 

was not included 
The trophic sta~e 

MCN-FOINT POLlUTICN SOURCES 

Shoreline erosion: 
Neg l.i.gi ble 

TOTAL P 
mg/cu m 

pH CHL a 
mg/cu m 

161.6 8.5 47.2 
169.5 8.5 57.6 

in the National Eutrophication 
based on 1S79 suivey is eutro~hic. 

Estimated erosion rate in region = 3.01- u.93 ions/Acre/Yr 
Potential siltaticn index = 

(watershed area/lake area) x soil loss rate = 179. 
Potential nutrient in~ut index = 

axea watershed in row craps/lake area = 38.5 
32.~ of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
conservation tillage, grass waterways, terraces, 
fonds/sediment and water control tasins, strip-cropping, 
contouring, pastureland and pastureland improvement. 

PCINi SOURCE EOLlUTICN 

source/NPEDES # (if any) 

10 hogs 
1380 hogs 
350 hogs 

LAKE CSE ASSESSMENT 

Comn:;ents 

storage tan.k 
Storage tank 
Storage tank 

Surface water classification(s) 
Class B(W)-wildlife, warmwater aquatic li£e, secondary body 

cent act. 
This lake bas also been designated as high quality water and 
is thus subject to higher standards to protect existing uses. 

This la~e is not designated as a public water supply. 

Eublic parks: 
Lower Gar Park Access 
Lower Gar Wildlife Area 
Henderson Wiidlife Area 
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Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a co~bination 
of existing records and proiessional judgement. 

ACT.IVITY TOTAL USE/ACHE USE/EIECTA..iiE 
Pis.hing 

.Frcm .boats 1221 • 4.9 12.0 
Shore or ice fishing 3279. 13.1 32. 1 

Swimmi.ng 1173. 4.7 11. 5 
Pleasure coating 19€3. 7.8 19.2 
Bunting 604. 2.4 5.9 
Ficnicking,camping,other 
activities F.rCmfted 
.by the la.ke•s presence 28924. 115.2 28 3. 6 
Snowmc.biling 69LU. 27.7 68. 1 
Ice skating and cross-
ccunt.ry skiing 782. 3.1 7.7 
'IOTAL 44889. 178.8 440.1 

IMPAI&MEN'.IS 

Swimming may be impaired in lower Gar lake throughout 
the summer .because of Secchi depths less than one met~r caused 
by algal populations. Frequent winterkills and summ~rkills 
may limit fishing potential. Iowa Conservation Commission 
personnel consider lake usage to be at its fotential. 

Estimated aguatic Fiant coverage 5 ~ 
Estimated winterkill frequencies: 1 year cut of 3-5 
Estimated summerkill frequencies: 1 year out of 5-7 

LAKE aESTOBAtICN BECOMMENDAT.ICNS 

~he water quali~y of this lake, like all lakes, is 
strongly influenced by the mate~ials that are washed into it 
through its tributary streams. Silt frcm soil ercsion in the 
watershed is det.rimental to the lake in several ways. It 
contributes to the filling of t.he basin making the lake more 
shallow in the near term and hastening the tasin•s long term 
extinction. Pldnt nutrients such as Fhosphorus and ammonia 
nitrogen and several pesticides are ca£~ied iutu the lake 
attached to scil particles. Following storm events, sedime~ts 
int.roduced into the lake reduce light transFarency, may 
inter!e.re with sight-feeding fish and the d~velopment of fish 
eggs, and may smother gi~l-breathing invertebrates. For this 
reascn a strong soil ~ons~rvation p.rogram is recomme~ded for 
this watershed utilizing the best management Fractices 
recommend~d bJ the local soil conservation service office (see 
section on non-foint pollution for this lake). In addition, 
it is recommended that steps te taken to reduce the amounts of 
livestock wastes reaching tributary st.reams. Besearch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with diract drainage to streams or til~ lines can 
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make significant contributions to the nutrient budgets of 
downstream la.kes. 'Ihe use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runo~I, and 
spray irrigation of surplus water fro~ such lagoons can 
significantly reduce the nutrient contributions from this 
source. The aoove land use recommenda:icns arc made on the 
basis they will heif im?rove the water quality in ths lake and 
slow down the filling of the lake with sediments. They will 
help protect t~e 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 insuLf icient data on 
the present inputs of sediments, nutiients, and other 
non-feint ~ollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectivaness of such a 
ccnservation Frogiam. 
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LCWEB PINE LAKE 

LCCATIC N 
Cou.nty: Hardi.n 

Townsh.iF 67 N 

latitude 
Longitude 

Bange 19 w 

42 ileg 22 flin N 
93 Deg 4 Min W 

Section 4 

WATERSHED CHABACTEaISTICS 
Watershad area(excluding lake surface) 

339. hectares ( 837. acres) 

Soii Associations 
Assoc • 

57 
59 

.ithin watershed 
area ha 

259. 
so. 

Estimated land uses (i) 
Crcpldnd ?asture F~rest£y 

69.9 17.4 9.8 
Tvwa.s 

c.o 

~ of total 
76.4 
23.6 

Othe:= 
2.8 

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

57 Gantly slofing to steep (2-25%) forest-derived soils 
developed from loess or pre-Wisconsin till. Fayette 
and Lindley scils. 

59 Gently to mode~ately sloping (2-9%) prairie or mix~d 
prairie-forest-derived soils developed from loess or 
loess over pre-Wisconsin till on the Iowan Erosion 
Surface. Tama, u~nsdale, and Dcwns soils. 

Per cent of shoreline in public ownership 100 % 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1979 map 
A re a 2 O • ha ( 5 O • A) 
Length of shoreline 2443. m ( 8016. ft) 
Maximum depth 3.0 m ( 10.0 ft) 
Mean depth 2.0 ~ ( 7. ft) 
Volume 404509. cubic meters ( 328. acre-feet) 
Shoreline develofment 1.53 Volume development 1.96 
Watershed/lake area ratio 16.9 
Origin of basin: Impoundment 
Estimated annudl preci~itation 81. cm 
Estimated annual runoff 15. cm 
Estimated lake evaporation S9. cm 
Thermal stratification? Yes 
Major inf lows (named and/or pexmanent streams) 

Frcm UpFer Eine l 
Outlet: Pine Cr 
208 Agency: 

Iowa Department of Envircnmental Quality 
900 East Grand Avenue 
Des Moines, Io•a 50319 
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1--------------------------------------1 LOWER PINE LAKE 
Hardin County 



PCLLUtION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least ~ times. Averages a.re for sam~les i.n 
the UFper mixed zone of the lake. 

PARAMlTEli 

Secchi disc depth 
meters 

Chlorophy.11 a 
mg/cu.bic meter 

~ctal phos~hocus 
mg/cubic me~er 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

~ u.rbidi ty 
JTU 

~ct al hardness 
!Dg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Tctal alkalinity 
mg/l as ~aC03 

Cissolved oxygen 
mg/l 

Specific conductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassium 
mg/l 
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SAMPLE £1EAN 
SIZE 

5 0.6 

10 88. 6 

9 82.2 

2 1.4 

2 o. 4 

2 o. 9 

10 14. 1 

9 11. 3 

10 176.8 

10 86.6 

11 126.5 

10 11.2 

10 345.5 

3 21. 2 

3 19.0 

2 3.0 

STANDARD 
EB.HOR 
0. 15 

11. 34 

10. 14 

0.07 

0.01 

1.48 

1.29 

5.61 

2.53 

0.90 

1.26 

16. 71 

o.oo 

0.50 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 7/31/79) with the mast pronounced st.ratification (if any). 

DEPTH TEMP OXYGEN TOTAL 2 pH CHL a 
m c mg/l mg/CU m mg/CU iii 

0 2!:.6 10. 1 7S.1 8.5 104. 0 
1 26. 1 10.0 90.3 8.6 86. 4 
2 25.o 9.8 SS.3 8.3 98.0 
3 22.2 

This lake was not included in the National Eutroi:;hicatio:i 
Survey. The t.cophic state based on 1979 survey is eutrophic. 

NCN-PCINT PCLLUTION SOOBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 7.00- 9.18 Tons/Acre/Yr 
Potentiai siltation index = 

(watershed area/lake area) x soil loss rate = 137. 
Potential nutrient input index = 

area watershed in row c.rops/lake area= 11.8 
40.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local 5CS office: 
te£races, grass waterways, conservation tillage, 
pastarelanu and pastureland improvement. 

PCIN! SOURCE PCLLOTICN 

Source/NPED~S # (it any) Comments 

Pine Lake State Park Lag cons 

lAKE USE A~SESSMENt 

Surface water classification{s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

ccntact. 
!his lake is not designated as a public water sufply. 

Public pa.rks: 
Pine lake State Park 

Estimates of total annual lake us~ made by Iowa Conservation 
Ccmmission district fisheries biologists tased on a combination 
of existing records and professicnal judgement. 

ACTIVITY 
Fishing 

From boats 

TOTAL 

2175. 

IJ09 

USE/ACBE USE/HECTARE 

43.5 108.8 



Shere or ice fishing 30572. 611.4 1528.6 
Swimming 970U. 19ij.1 485.2 
Pleasure boating 4S46. S6.9 242.3 
Hunting o. o.o o.o 
ficnicking,camping,other 
activities FLOmpted 
by the lake's presence 43447. 868.9 2172.3 
Sncvmcbiling 886. 17.7 44.3 
Ice skating and cross-
ccuntiy skiing 151. 3.8 9.5 
TCTAL 91821. 1836.4 4591.0 

IM~AIBMENTS 

Swimming may be impaired in Lover Pine Lake throughout 
the summer because of Secchi depths less than one meter caused 
by algal populaticns. Aguatic vascular plant growth may im­
fair boating, shoreline fishing, and swimming. Frequent win­
terkills and summerkills may limit fishing FOtential. Iowa 
Conservation Com~ission personnel consider lake usage to be 
below its potential due to an inadeguate toat ramp and danse 
agoatic vegetation. 

Estimated aquatic f lant coverage 18 I 
Estimated winterkill frequencies: 1 year cut of 5 
Estimated summerkill freguencies: 1 year out of 4 

LAKE BESTOBATION BECOMMENDATICNS 

The shallowness of this lake contributes significantly to 
its water guality problems. Because there is relatively 
little dilution of nutrient inputs, nutrient concentrations 
are relatively high leading to nigh 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 smal.l capacity tc hold dissolved oxygen, thus low 
oxygen concentrations develop causing winte~ fishkills. 
Deefening cf the water column through dredging and or raised 
water levels should help to solve the proble~. As an 
alternative, the symptoms 0£ the froblem could be alleviatad 
by artificial aeration in the winter to prevent the oxygen 
concentrations frcm declining to lethal levels. The first 
procedure would provide the greatest imprcvements to the lake; 
however, the seccnd procedure would also have significant 
benefits. 

!he water quality of this lake, like all lakes, is 
strongly influenced by the materials that ar~ washeJ into it 
through its tributary streams. Silt frcm soil erosion 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 tasin's long term 
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extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Fellowing storm events, sediments 
intrcduced into the lake reduce light transfarency, may 
interfere wit& sight-feeding fish and the development of fish 
eggs, and may smother giil-breathing invertebrates. For this 
reascn a strong soil conservation program is recommended for 
this watershed u~ilizing the best management practices 
recommended hy the iocal soil conservation service office (see 
section on non-faint follution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock ~astes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tile li~es can 
make significant contributions to the nutrient budgets oi 
downstream lakes. the use of practices such as diversion 
terraces above feed~ots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from tbis 
source. The above land use recommendations are made on the 
basis they will hel~ improve the water quality in the la~e and 
slow down the filling of the lake with sediments. They will 
help pro~ect the lake from future degradation; h~wavar, it is 
not possible to state the degree such a program might increase 
the water gualit1 in the lake. The=e are i~sufficient data on 
the present inputs of sediments, nutrients, and other 
non-Feint fCllutants to the lake. Forthermor~ ve do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnseivation frogram. 
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LAKE MACBBIDE 

LCCA'IICN 
County: Johnson 

Township 81 N 

Latitude 
Longitude 

Bange 6 w 

41 Deg 48 Hin N 
91 Deg 3~ Min w 

Section 29 

WATEBSHED CHABACTEB!S'IICS 
watershed axea(excluding lake surface) 

6558. hectares ( 16205. acz:es) 

Soil Associations within watei:shed 
Assoc # 

56 
area ha 

2856. 
2207. 
1495. 

I of total 

57 
65 

Estimated land uses (~) 
Cxopland Pastuz:e Forestry Towns Other 

76.0 14.2 5.8 0.9 3.1 

4 3. 5 
33.7 
22.8 

Cescript.i.on of toFcgz:aphy and soils in soil associations 
represented in the watershed 

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

57 Gently sloping to steep (2-251) forest-derived soils 
developed fi:om loess or pre-Wisconsin till. Fayette 
and Lindley soils. 

65 Nearly level to moderately sloping (0-91} pra.i.rie­
derived soils developed frcm loess over pre-Wisconsin 
till or from pre-Wisconsin till on the Iowan Erosion 
Surface. Dinsdale, Klinger, Maxfield, Tama, and 
Kenyon soils. 

Per cent of shoreline in public ownership 100 i 

PHYSICAL CHABACTERlSTICS OF LAKE 
Measuz:ements from 1S73 maf 
Area 329. ha ( 81.2. A) 
Length of shoreline 31640. m 1038C7. ft) 
Maximum depth 14.3 m ( in.a ft) 
Mean depth 4.9 m ( 16. ft) 
Vclume 16203280. cubic meters ( 13131. acre-feet) 
Shoreline develcfment 4.92 Volume development 1.03 
Watexshed/lake area ratic 19.9 
Origin of basin: Impoundment 
Estimated annual precipitation es. cm 
Estimated annual runoff 18. cm 
Estimated lake evaporation 86. cm 
!hermal stratiiication? Yes 
Major inflows (named and/or permanent streams) 

~ill cr,Jcrdan Cr 
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LAKE MACBRIDE 
Johnson County 



a utle t: Mi.ll Cr 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Gxand Avenue 
Des Moines, Iowa 5C319 

POLLUtION ASSESS~ENT 
Data tram lake survey in the summer of 1979. Each lake 
was samFled at least 3 times. Averages are for samFles in 
tbe upper mixed zone cf the lake. 

PABAMETEB 

Secchi disc dept.ll 
meters 

Chlorophyll a 
mg/cubic meter 

Tota.l phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/ 1 as CaC03 

Total alkalinity 
mg/ 1 as CaCO 3 

Dissolved oxygen 
mg/l 

Sfecific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scd.ium 
my/l 

Potassium 
mg/l 
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SAM&I.E MEAN 
SIZE 

6 o. 7 

1 0 32. 5 

9 58.7 

2 0.5 

2 0.2 

2 0.2 

11 13.8 

9 7. 8 

9 132.7 

10 77.8 

11 9 a. o 

10 9. 9 

13 271.5 

3 29.0 

4 17. 0 

2 9.0 

2 3. 0 

STANDARD 
ER ROB 
0.06 

2.56 

4.66 

0.02 

0.01 

0.02 

1. 9 6 

0.52 

5.57 

4. 35 

3.86 

0.75 

11. 3 7 

1.53 

o.oo 

o.vo 

o.oo 



Vertical profile for selected measurements on the sam~ling date 
( 8/ 29/79) ~.l. th the iDost pronounced st.ratification (if any). 

DE:CTB TE.MF OXYGEN T01AL p pH CHL a 
m c mg/l mg/CU m mg/CU m 

0 25.6 12.6 50.4 9.0 40.4 
1 25.6 12.0 59.4 9.6 35. 2 
2 25.0 
3 24.4 11.6 59.7 9. 1 40.4 
4 23.9 

" 22.8 5.3 224.1 8.5 24. 7 ... 
6 22.2 

This lake was included in the National Eutrophication Survey 
and was classified as eutrophic. The limiting nut~ient was 
determi:ied to J: e i: bo.s fhoi: us. 

NCN-rCINT PCLlUTICN SCUBC~S 

Shoreline erosion: 
Negligible 

Estimated erosion rate i.n region= 10.80-11.97 Tons/Acre/Yr 
Fctential siltaticn index = 

(watershed area/lake axea) x soil loss ra~e ~ 227. 
Fotential nutrient inFUt index = 

area wate~shed in rov c~ops/lake area= 15.1 
40.i of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
conservation tillage, contouring, terraces, ~onds/sedimeDt 
and water control tasins. 

FCLN! SOURCE POLLU!ICN 

Source1NPEDES # (if any) 

Solon 
IA0036978 

LAKE USE ASSESSMENT 

Comments 

Oxidation ditches and slud~e 
ha~dling facility 

Surtace water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-vildlife, varmwater aquatic life, secondary body 

contact. 
Class c-raw water source fer a FOtable water supply. 

This lake is not desigDated as a FUblic water su~ply. 

Public Farks: 
Lake MacBride State Park 
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Estimates of total annual lake use made by !ova Conservation 
Commission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 
Fishing 

Frcm .boats 
Shore or ice fishing 

Swimming 
Pleas~re boating 
Hunting 
Picnicking,camping,otber 
activities F~Cmfted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
country s.kiins 
TOTAL 

TOTAL 

273E1. 
552S8. 
48049. 
167 63. 

o. 

86721. 
33228. 

7375. 
274755. 

USE/ACBE 

33.7 
68.1 
59.2 
20.6 
o.o 

106.8 
40.9 

9.1 
338.4 

USE/BEC'IARE 

83.2 
168. 1 
146. 0 
51.0 
o.o 

263. 6 
101. 0 

22.4 
835. 2 

Special events at Lake MacBride ccntributing to more than 
normal use include an ice fisheree (2,500 people). 

IMPA!li~EN'.IS 

Swimming may be impaired in lake MacEride throughout the 
summer because of Secchi depths less than one meter caused by 
algal fopulations. Iowa Conservation Ccmmission personnel 
consider lake usage to be at its potential. 

Estimated a~uatic flant coverage 13 l 
Estimated winterki.11 fre~uencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION RECOMMENDATICNS 

'Ihe water quality of this lake, like 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 datrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallow in the near term and haste~ing thG basin's long ter~ 
extinction. Plant nutrients such as f hosphorus and ammonia 
nitLogen and several p~sticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transparancy, 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 management practices 
recommended by the local soil conservation service of fica (see 
section on non-faint fCllution for this lake). In addition, 
it is recommended that steps ce taken to reduce the amounts of 
livestock wastes reaching tributary streams. Reseaxch on the 
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Iova graat iakes has indicated small livestock concentrations 
in areas with direct drainage to st~eams oI tile lines ca~ 
make significant contributions to tne nutrient budgets of 
downstream lakes. !he use of practices such as diversion 
terraces abcve fe€dlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water f~cm such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis t~ey will help improve the water quality in the lake and 
slow down the filling of the lake with sediments. T~ey will 
help pLotect the lake from future degradation; however, it is 
not possible to state the degiee such a program might increase 
the watex qoality in the lake. There are insufficient data on 
the present inputs of sediments, nut~ients, and other 
ncn-fcint pollutants to the lake. Furthermore we do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservation prcg~am. 



LAKE MANAWA 

LCCA'IIC N 
County: Pottawattamie 

Township 74 N 

Latitude 
longitude 

Range 44 w 

41 Deg 13 Min N 
95 Deg 51 Min W 

Section 13 

WATERSHED CHABACTEBIStICS 
Watershed area(exclud.ing lake surface) 

1008. hectares ( 2490. acres) 

within watershed Soil Associations 
Assoc # area .ha 

338. 
377. 
293. 

3 of total 
7 

21 
22 

Estimated land uses (i) 
cropland Pasture Forestry 

82.4 7.2 4.4 
To1i1ns 

2.1 
Other 

3.3 

~., 5 ..:: ..:. 
37.4 
29.1 

Description cf topograFhY and soils in soil associations 
represented in the watershed 

7 Nearly level and gently sloping (0-51) prairie-derived 
soils developed from alluvium. Soils on steep 
adjacent upland slopes are included in some areas. 
Colo, Zook, and Nodaway soils. 

21 Nearly level (0-21) soils developed from alluvium. 
Albaton, Haynie, and Cnava soils. 

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

Per cent of shoreline in public ownership 88 I 

PHYSICAL CHABACTEBIS~ICS OF LAKE 
Measuiements from 1S74 map 
Area 313. ha ( 712. A) 
length of shoLeline 15325. m ( 50280. ft) 
Ma.xi m um depth 3 • O m ( 1 0 • 0 f t) 
Mean defth 1.4 m ( 5. ft) 
Volume 4250098. cubic meters ( 3444. acre-feet) 
Shoreline develop2ent 2.46 Volume development 1.36 
Watershed/lake area ratio 3.2 
Cr1gin of basin: Natural 
Estimated annual precipitation 81. cm 
Estimated a~nual runoff 10. cm 
Estimated lake evaporation 102. cm 
Thexmal stratification? No 
Major inflows (named and/or permanent streams) 

SDf flemental water from Mosguito Creek. 
Outlet: Unnamed 

416 



DEPTHS IN FEET 

ti625 !BT!RS , ________________ _ 
---------------------1 

LAKE · MANAWA 
Pottawattami County 



2C8 Age..ncy: 
Iowa Depactment of Environmental Qua1ity 
900 East G~and Avenue 
Des Moines, Iowa 50319 

PCLLUTICN ASSESS~ENT 

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

PABA!SETES 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

Total phosphorus 
mg/cubic meter 

KJeldahl nitroseD 
mg/l 

Ammonia nitrogen 
mg/l 

N~trate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTD 

'Ictal .hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'.Iotal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micromhcs/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SAMJ?LE MEAN 
SIZE 

3 0.3 

15 ij8.7 

9 117.6 

2 0.1 

2 o. 1 

2 o. 1 

10 38. 7 

9 19. 0 

9 188.4 

9 95.6 

9 173.1 

9 6.8 

9 393.3 

4 37. 4 

3 15.7 

, 19. 0 

, 6. 0 

STaNDARD 
EB ROB 
0.07 

6. 32 

0.09 

o.oa 

o.oo 

2.43 

o.as 

4.54 

3. 1, 

0.33 

9.86 

o.aa 

o. 17 



Vertical pro£ile fer selected measurements on the sampling date 
( 8129179) with the most pronounced stratification (if auy). 

DE.PTH TEME OXYGEN '!OT Al p pH CHL a 
m c ill9/l mg/CU m mg/CU JI 

0 26.0 8.5 111. 5 8.7 38.2 
1 24.0 6.2 64.3 8.5 56. 1 
2 23.B 5.8 89.4 8.6 32. 9 

Th..1.S lake vas not included in the National Eutrophicatio.11 
survey. T.he trophic state based on 1979 survey is autz.Jphic. 

NON-PCI NT POLlUT.ICN SOlJBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 0- 3.0 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x scil loss rate = S. 
Potential nutrient i.nFut index = 

area watershed in row cxops/lake area= 2.7 
100.i of vaters.hed is in approved soil ccnservation practices. 
Best management practices recommended by local scs office: 
ccnservation til.lage. 

POIN~ SOUBCE ECLLUtIGN 

Source/NPIDES i (if any) 

Earling STP 
IA0025364 
Earling WTP 
Panama 
IA0033537 
Perts mouth 
Persia STP 
Fersia WTF 
Neola 
IAOC21041 
Tricenter Comm. Home 
anderwood 
IA0036986 
Western Electric Co. 
Hanson Oil co. 
Iowa Highway Comm. Rest area 

LAKE OSE ASSESSMEN! 

Com1tents 

Discharge to Mosquito creek 

Discharge to Mosquito Creek 
Septic tank drainase to t~le 
to aosquito Creek 
no discharge 
no discharge 
no treatment 
no details 

lagoon; total retention 
lagoon; discharge to Mesquita 
Creek 
Total retention facility 
2-cell lagcon 
Septic tank; no discharge 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildli~e, warmvater aquatic life, secondary body 

contact. 
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This lake is not designated as a public water SUfply. 

rublic t:arks: 
Lake Manawa Stace Par~ 

Estimates of total annual lak~ use made by Iowa Conservation 
Commission distric~ fisheries biologists based on a combination 
oz existing records and professionai judgement. 

ACTIVITY 
F_ishi.ng 

.f rcm boats 
Shore or ice fishing 

Swimming 
Pleasure toating 
Hunting 
Picnicking,camping,otber 
activities FJ:OmFtEd 
by the lake's ?resence 
Snowmobiling 
Ice skating and cross­
ccunt ry skiing 
'?CTAL 

'fOTAL 

7010. 
231 ~o. 

100971. 
193 29. 

18E9. 

4C7817. 
955. 

1737. 
562828. 

USE/ACRE 

9. 1 
29.9 

130.a 
25.0 
2.4 

528.3 
1.2 

2.3 
729.1 

22.4 
73.9 

322.6 
61.8 

6.0 

130 2. 9 
3.1 

5.5 
179 8. 2 

Special events at Lake Mandwa cont~ibutin~ to more than 
normal use include several fishing tournaments (20-250 peo­
Fle) • 

I PJPAIRM EN 'IS 

Swimming may be impaired -in Lake t1a11a wa throughout the 
summer because of ~ecchi depths less than one meter caused by 
algal populations. Aquatic vascular plant growth may im~air 
boating and shoreline fishing. Iowa Conservation Commission 
personnel consider lake usage to be below its fOtential; 
beating and swimming use is high while fishing pressure is lo~. 

Estimated aquatic Flant coverage 12 I 
Estimated winterkili frequencies: rare if ever 
Estimated summerkill fresuencies: rare ii ever 

LAKE BESTOBATION R!COM~ENDATICNS 

'?he shallowness of Lake Manawa and the large population 
of carp in the lake contribute to its ~oor water iUality. 
Surface runoff and direct precipitation aze insu~iicient to 
offset water losses due to evaporation and seepage; therefore 
lake levels are maintained with supplemental water divexted to 
the lake (on a cont.rolled basis) frcm Mosquito Creek. 
Sediment and nutrient rich water fro~ ~os~uito Creek 
contribute to the poor water quality. Lake ~anawa is 
scheduled to undergo lake restoration involving dredging, 
fishery renovation, and sediment remavai f4om the lake's 
supplemantal water supply. 

422 



!he water quality of this lake, like all lakes, is 
strongly influeDced by the materials that are washed into it 
through its tributary streams. Silt frcm soil e~osion i~ the 
watershed is detrimental to the lake in several ways. It 
co~tributes 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 fhosphorus a~d ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Following stocm events, sediments 
introduced into the lake ~educe light transparency, may 
interfece with sight-feeding fish and the development of fish 
eggs, and may s~other gill-breathing invertetrates. Por this 
reason a strong soil conservation frogram is recommended for 
this watershed utilizing the best management fractices 
recommended by the local soil conservation service office (see 
secticn on non-faint ~ollution for this lake). In additi~n, 
it is recommended tAat steps be taken to ~educe the amounts of 
li~estock wastes reaching tributary streams. Research on the 
Iowa great lakes bas indicated small livestock concentrations 
in a£eas with direct drainage to streams or tile lines can 
make significaDt 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 lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are maJe on the 
basis they will help improve the ~ater quality in the laKe and 
slow down the filling of the lake with sediments. They will 
help protect the lake fxom future degradation; however, it is 
not f Ossible to state the degree such a program might increase 
the water quaiity in the lake. there are insufficient data on 
the Fresent inputs of sediments, nutrients, and otaer 
non-point FOllutants to the lake. Furthermore we do not have 
adequate information to gauge t~e effectiveness of such a 
conservation piogram. 



MANTENO LAKE 

LCCATIG N 
Cou.n ty: S nel.b y 

'Iown.shiF 81 N 

Latitude 
Lo.ngi tude 

liange 40 W 

41 Deg 51 Min N 
95 Deg 28 l!in w 

Section 2 

WATERSHED CHABACTEHlS'IICS 
Watershed area(excluding lake surface) 

917. hectares ( 2266. acres) 

Seil Associations 
Assoc Ji 

20 
29 

~ithin watershed 
area ha 

514. 
403. 

Estimated land uses (~) 

I of total 
56.0 
44.0 

Cropland Pasture Forestry Towns Other 
82.2 12.7 2.1 o.o 3.0 

Description of toFogra~hy and soils in soil associations 
represented in the watershed 

20 Gently sloping to moderately steep (2-181) prairie­
derived soils developed from loess or loess-derived 
sediments. Ida, Napier, and Monona soils. 

29 Gently to strongly sloping (2-143) f~airie-derived 
soils developed from loess. Monona, Marshall, and 
Ida soils. 

Per cent of shoreline in public cwnership 100 % 

PHYSICAL CHABA~TE&~STICS OF LAK1 
Measurements from 1978 map 
Area 6. ha ( 15. A) 
Length cf shoreline 2176. m 7138. ft) 
Maximum depth J. 7 m ( 12. 0 ft) 
Mean dei:th 2.0 m ( 7. ft) 
Volume 119598. cubic meters ( 97. acre-feet) 
Shoreline development 2.51 Volume development 1.64 
water.s.hed1lake area r~tio 152.a 
Origin of basin: ImFoundment 
Estimated annual precipitation 76. cm 
Estimated annual runoff 10. cm 
Estimated lake evaporation 99. cm 
Thermal strati£ication? Yes 
Major inf lows (named and/or permanP-nt streams) 

Unnamed 
Cutlet: Unnamed 
2C8 Agency: 

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

110' lt!T!BS 

1--------------------------------------1 MANTENO LAKE 
Shelby County 



PCLLUiION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the uppex mixed 2one 0£ the lake. 

PA.BAME'IEB SAMPLE MEAN STANDARD 
SIZE ERROR 

Secchi disc depth 6 1. 0 o.os 
meters 

Chlo.rci:hyll a 8 84.2 22. 9 2 
mg/cubic mater 

total fhosphorus 5 111.6 19. 81 
mg/cubic meter 

Kjeldahl nit:coyen ~ 0.9 0.01 
mg/l 

Ammonia nitrogen 2 0.3 0.02 
mg/l 

Nitrate + nit.rite nitrogen 2 o. 1 o.oo 
mg/l 

Seston dry weight 8 12.9 1.63 
mg/l 

Turbidity 6 s. 9 0.68 
JTU 

Total hardness 7 151.7 O.bB 
mg/l as CaCC3 

Calcium ha~dness 7 75.1 1.30 
mg/l as caco:: 

Total alkalinity 6 1L'7. 7 0.81 
mg/l as CaC03 

Dissolved oxygen 7 7. 3 0.68 
mg/l 

Specific conductance 7 307.1 4.74 
micromhos/cm at 25 c 

Sulfate 4 8.6 0. 13 
mg/l 

Chloride 5 6.7 0. 12 
mg/l 

Scdium 2 6.0 o.oo 
mg/l 

.Potassium 2 0.s 0. 50 
mg/l 
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Vertical profile for selected measurements en the sampling dace 
( 7/23/79) with the most pronounced stratification (if any). 

DEPTH 
m 

TEKE 
c 

CXYGEN 
mg/l 

0 25.7 7.8 
1 25.3 7.1 
2 24.1 4.0 

This lake was not i.ncluded 
Survey. ~he trophic state 

NGN-EOINT POLLUTICN SOURCES 

Shoreline erosion: 

'.rOtAL P 
mg/cu m 

pH CHL a 
mg/cu m 

97.1 8.3 112.3 
103.2 8.2 54.9 
106.2 7.7 71.5 

in the National Eutrophication 
based on 1979 survey is eutrophic. 

A fev sections of shoreline with severe erosion 
Estimated exosion rate in region = 15.99-27.77 tons/Ac~e/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate ~ 3347. 
Potential nutrient input index = 

area watershed in row crops/lake area = 125.6 
30.~ of watershed is in approved soil ccr.servation practices. 

Best management practic~s reccmmended by local scs of £ice: 
terraces, conservation tillage. 

PCINt SCUBCE iCLLOTICN 

Source/NPEDES # (if any) Comments 

20 hogs Storage tank 

LAKE CSE ASSESSMENT 

Surface water classification(s) 
Class B(~)-vildlife, varmwater aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public parks: 
~anteno Park (County) 

Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a comb~nation 
of existing records and prozessional judgement. 

ACTIVITY TOTAL USE/ACRE IJSE/HECTARE 
Fishing 

F.ccm boats 352. 23.5 58.7 
Shore or ice fishing 1903. 126.9 317.2 

Swimming o. o.o o.o 
Pleasure toating o. o.o o.o 
Hunting o. o.o o.o 
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Ficnicking,cam~ing,otte= 
activities fICmfted 
ty the lake's presence 
Snowmcbiling 
Ice skating and cross­
ccuntry skiing 
TOTAL 

IMPAliHENTS 

3234. 
35. 

35. 
5559. 

215.6 
2.3 

2.3 
370.6 

539.0 
5.8 

5.8 
926.5 

iater clarity is poor in Manteno Lake throughout the 
summer as indicated by Secchi depths less than one meter caused 
by algal populaticns. Aguatic vascular plant growth may impair 
coating and shoreline fishing. Occasional winterkills may 
limit fishing potential. Chemical renovation of the fish pop­
ulaticn was done in 1S78. Iowa Conservation Commission pP.r­
sonnel consider lake usage to be below its FOtential due to lo~ 
fishing pressure. 

Estimated aquatic f lant coverage 3 i 
Estimated vinterkill freguencies: 1 year cut o! 15 
Estimated summerkill freguencies: rare if ever 

LAKE BESTO&ATION BECCM~ENDATICNS 

~he water guality of th.l.s lake, like all lakes, is 
strongly in£luenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion 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 term 
extinction. Elant 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 light transFarency, may 
inter£ere with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a strong soil conservation program is recommended foL 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-foint FOllution for this lake). In addition, 
it is recommended that steps be taken to reduce the amou~ts of 
livestock wastes 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 
make significant contributions to the nutrient budgets of 
do~nstream lakes. the use of practices such as diversion 
terraces above feedlots, lagoons to catch feedl.ot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly £educe the nu~rient contributions from this 
source. The above land use recommendations are made uu th~ 
basis they will helf improve the water ~uality in the lake and 
slow down the f~lli&g of the lake with sediments. They will 
help ~rotect the lake from futuie degradation; however, it is 
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net f Ossible to state the degree such a program might increase 
the water gua.l.ity in the lake. There axe insuif icient data on 
the present inputs of sediments, nutrients, and other 
ncn-fcint fcllutants to the lake. Furthermore we do not have 
adequate information to gau~e the effectiveness of such a 
ccnservation program. 



lUliIECSA LAKE 

LCC A'IIO N 
County: Jasper 

Township 81 N 

Latitude 
Longitude 

Bange 18 w 

41 Deg 4 7 Mi.n N 
92 Deg 58 Mi.n W 

Section 32 

WATERSHED CHABACTERISTICS 
iatershed area(excluding lake suLface) 

233. hectares ( 575. acres) 

Soil Associations 
Assoc # 

56 
57 

within watershed 
area ha 

28. 
204. 

Estimated lana uses (3) 
CLcpland Past~re Forestry lawns 
65.7 20.0 11.5 o.o 

Description of topographJ and soils in soil 
represented in the watershed 

I cf total 
12. 2 
87.8 

Other 
2. 8 

associations 

56 Gently to strongly slofing (2-14~) prairie to forest­
derived soils developed from loess. Tama, Downs, and 
Fayette soils. 

57 Gently sloping to steep (2-251) forest-derived soils 
develoFed from loess or pre-Wisconsin till. Fayette 
and Linaley soils. 

Per cent of shoreline in public ownership 100 ~ 

PHYSICAL CHABACTEBISTlCS OF LAKE 
Measurements from 1979 map 
Area 8. ha ( 19. A) 
Length of shoreline 1q80. m ( 4854. ft) 
Maximum depth 5.2 m ( 17.0 ft) 
Mean depth 2.3 m ( 7. ft) 
Volume 17715E. cubic meters ( 144. acre-feet) 
Shoreline development 1.49 Volume development 1.30 
Watershed/lake area ratio 29.1 
Origin of basin: Impoundment 
istimated annual precipitation 84. cm 
Estimated annual runofz 15. cm 
Estimated lake evaforation 91. cm 
Thermal strati£ication? Yes 
Major inflows (named and;or permanent streams) 

Ncne 
Cutlet: Unnamed 
2 CB Age.nc y: 

Iowa Department OL Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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DEPTHS IN FEET 

972 ft!!TIBS 

1--------------------------------------1 MARI POSA LAKE 
Jasper County 



PCLLU'IION ASSESSMENT 
Cata from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the u~per mixed zone cf the lake. 

PABAMETEli 

Secchi disc depth 
meters 

Ch.lorophy.11 a 
mg/cubic meter 

total phosphorus 
mg/cubic meter 

Kjeldah.l nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Tur.bidity 
J'IU 

Total haxdness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'lot al alkali.ni ty 
mg/l as caco.: 

Dissolved oxygen 
mg/l 

S~ecific conductance 
micrcmhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMfLE MEAN 
SIZE 

6 0.7 

9 64.5 

8 169.1 

2 o. 7 

2 o. 1 

2 o. 1 

7 15. 8 

a a.a 

8 141.0 

9 86. 9 

7 124.6 

7 9. 4 

a 273.a 

3 16.3 

3 11.3 

2 a. s 

2 s. 0 

STANDABD 
EliROR 
0.06 

6.67 

24. 25 

0.02 

0.01 

0.01 

1. a6 

1. 0 3 

2.14 

1. 25 

1.49 

0.69 

9.05 

O.o7 

o. 17 

a.so 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 7/31/79) with the most fronounced stratification (if any). 

DEPTH T.IM.2 OXYGEN ?OTA.L p pH CHL a 
m c mg/l mg/cu m mq/cu m 

0 27.2 10.8 116.3 8.7 53. 9 
1 27.0 10.1 107.6 0. 6 7 2. 2 
2 26.0 
3 24.2 0.4 148.6 7. 6 31. 0 
4 14. 6 

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

NCN-PCINT POLLUTICN SCURCES 

Shoreline erosion: 
Negl.igible 

Estimated erosion rate in region= 15.59-27.77 !ans/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil. loss rate = 638. 
Potential. nutrient inFut index : 

area watershed in rov crops/lake area= 19.1 
QS.~ of watershed is in approved soil co~servation practices. 

Best management practices recommended by local scs office: 
terraces, contouring, fonds/sediment and water control 
basins, pastureland and pastureland improvement. 

PCIN1 SOURC! PCLLUtICN 

No feint sources identified 

LAKE USE ASS!SSMEN! 

Surface water cla.ssification(s) 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
This lake is not designated as a FUblic water supply. 

Public parks: 
aariposa Becreation Area (County) 

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

ACTIVITY 
Fishing 

Frcm boats 
Shore or ice fishing 

Swimming 
Pleasu.re boating 
Hunting 

TOTAL 

o. 
4904. 

o. 
o. 
o. 

433 

USE/ACRE 

o.o 
258.1 

o.o 
o.o 
o.o 

USE/HECTABE 

o.o 
613.0 

o.o 
o.o 
o.o 



Eicnicking,camping,other 
activities promfted 
by the lake's pcesence 
Snowmobi.l.i:lg 
Ice skating and crcss­
country skiing 
TOTAL 

10593. 
o. 

208. 
157C5. 

557.5 
o.o 

10.9 
826.6 

132 4. 1 
o.o 

26.0 
196 3. 1 

Special events at ~ariposa Lake ccntributi.ng to more than 
normal use include environmental education for six communities 
(480-500 peo~le), visits from Marshalltown Day Care (150 peo­
ple), senior citizen groups (70 people), and the YMCA (65 
people), as well as a a.s.A. fishing derby (25 pea~le). 

IM2 AIIU1 EN'IS 

Water clarity is poor in Mariposa Lake throughout the 
summer as indicated by Secchi depths less than one meter caused 
by algal popuiation~. Occasional wintarkills may limit the 
fishing potential. White Amur have been stocked to control 
aquatic vegetation. An aerator is used in the winter to 
maintain the dissolved oxygen concentration. Iowa Conservation 
Commission fersan.nel consider lake usage to be below its 
i:ctential. 

Estimated aquatic plant coverage 39 I 
Artificial aeration used 
Estimated winterkill freguencies: 1 year cut of 15 
Estimated summerkill frequencies: rare if ever 

LAKE RESTORA'IION BECO~!ENDATICNS 

'!he water quality of this lake, like all lakes, is 
strongly i.nf luenced by the materials that ar~ washed into it 
through its tributary streams. Silt from soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallcv in the near te~m and hastening the basin's long term 
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 light transparency, may 
interfere with sight-feeding fish and the develotment of fish 
eggs, and may smother gill-breathing invertetrates. For this 
reason a strong soil conservation program is recommended for 
this watershed ~ utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-taint pollution for this lake). I~ addition, 
it is recommended that steps be taken ta reduce the amounts of 
livestock wastes Leaching tributary streams. Research 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 
downs~ream lakes. the ase of practices such as diversion 
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terraces above feedlots, lagocns to catch feedlot £unoff, and 
s~ray irrigation of surplus water from such lagoons can 
significantly reduce the uatrient contributions irom this 
source. The above land use recommendations are made o~ the 
basis they will he1p improve the water quality in the lake and 
slov down the filling of the lake with sediments. They will 
help protect the lake from tutu.re degradation; however, it is 
not {:ossil::le to state the degree such a program m.ight increase 
the water quality in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and other 
aon-~cint ~ollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservaticn program. 
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MEACO~ LAKE 

LCCATION 
Ccunty: Adair 

To1rnship 76 N 

Lat1tude 
Longitude 

Bange 31 W 

4 1 Deg 2 3 Min N 
94 Deg 26 Min W 

Section 17 

WATERSHED CHABAC!ERIS!ICS 
Watershed area(eicluding lake suiface) 

328. hectares ( 811. acres) 

Soil Associations 
Assoc # 

30 
34 

within watershed 
area ha 

189. 
140. 

Estimated land uses (%) 

i of total 
57.S 
~2.5 

Crcpland Pasture Forestry Towns Other 
69.7 22.3 4.2 o.o 3.7 

Description of topographJ and soils in soil associations 
represented in the ~atershed 

30 Gently to strongly sloping (2-141) Frairie-derived 
soils developed from ioess, pre-Wisconsin till, or 
pre-Wisconsin till-derived paleoscls. Sbarpsbucy, 
Shelby, and Adair soils. 

34 Gently sloping to moderately steef (2-18i) prairie­
derived soils developed frcm pre-Wisconsin till, 
pre-Wisconsin till-derived faleosols, or loess. 
Shel.by, Adair, and Sharpsburg soils. 

Per cent of shoreline in public ownership 100 % 

PHYSICAL CHABACT!BIS~ICS OF LAKE 
Measurements from 1971 map 
Area 17 • .ha ( 42. A) 
Length of shoreline 3442. m { 11292. ft) 
Maximum depth 7.6 m ( 25.0 ft) 
Mean de F th 2 • 8 m ( S • f t) 
Vclume 487145. cubic meters ( 395. acre-feet) 
Shoreline development 2.35 Vclume develcpment 1. 12 
Watershed/lake area ratio 19.3 
Origin of basin: Impoundment 
Estimated annual precipitation 81. cm 
Estimated annual runoff 13. cm 
Estimated lake evaporation 97. cm 
Thermal stratif1cation? Yes 
MaJor 1nf lows {named and/or permanent streams) 

None 
Outlet: Unnamed 
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DEPTHS IN FEET 

l2165 ftETEBS ----------1 -------------------

-

MEADOW LAKE 
Adair County 



2C8 Agency: 
Iowa Department of Environ~ental Quality 
900 East Grand Avenue 
Des Hoines, Iowa 5C319 

PCLLU!ICN ASSESSME~~ 

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 oi the lake. 

PARAME'IEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

total phosphorus 
mg/cubic meter 

Kjeldahi nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

1:Urllidity 
J'IU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

!otal alkalinity 
mg/l as CaC0.3 

Dissolved oxy~en 
mg/l 

SFeci.fic conductance 
miccomhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAM.ELE MEAN 
SIZE 

6 o. 8 

1 0 128. 0 

1 0 127. 7 

2 1.3 

2 0.1 

2 0.1 

1 o 20. a 

10 16.2 

9 110.2 

9 71. 6 

10 100.8 

10 7. 8 

10 242.5 

3 1 o. 7 

3 4.0 

2 4.0 

2 s.o 

STANDARD 
EBROR 
0.21 

21. 32 

17. 08 

0.01 

0.01 

0.02 

2.69 

2. 7 2 

3.63 

3. 25 

2.37 

o.so 

12.41 

0.17 

o.oo 
o.oo 
o.oo 



Vertical profile for selected measurements on the samp~ing date 
( 8/ 7/79) with the most pronou.nced stratification (if any). 

DE ETH 
m 

TEM J: 
c 

O 27.S 
1 27.S 
2 27. 5 
3 21. q 
4 27.0 

OXYGEN 
mg/l 

a. 1 
a.a 
a.o 

TOTAL 
mg/cu 

127.S 
13~.6 
125.B 

p pH CHl a 
m iD9/CU m 

9.0 19.3. 1 
9.0 148.2 
a. a 151. 2 

This lake was not Lncluded 
survay. The trophic state 

in the National Eutrophicatioa 
based o~ 1S79 survey is eutro~hic. 

NCN-POINT POLLDTION SOURCES 

ShorelLne erosion: 
Negligible 

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

(watershed area/lake area) x soil loss rate = 2~3. 
Potential nutrient infut index = 

area watershed in row crops/lake area = 13.ij 
72.% of vateLshed is in approved soil conservation practices. 

Best management practices reccmmended by local scs office: 
terraces, conservation tillage, contouring, gulley control 
structures/ erosion control structures. 

FCINt SOUBCE iCLLD~ICN 

No point sources identified 

LAKE USE ASSESSMENT 

Sarface water classification(s) 
Class B(N)-wildlife, warmvater aquatic life, secondary body 

contact. 
This lake is not designated as a fUblic water supply. 

Publ1c i:arks: 
~eadow Lake Wildlife Area (State) 

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

ACTIVITY TOTAL USE/ACRE OSE/HEC'IA~E 

Fishing 
Fr cm boats ijS7. 11.6 28.6 
Shere er ice fishing 3985. 94.9 234.4 

Swimming o. o.o o.o 
Pleasure l:oating 1 09. 2.6 6.4 
Eiunti.ng 3800. 90.5 223. 5 
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Picnicking,camping,otber 
activities fIOmftEd 
by the lake's prasence 
Snowmcbiling 
Ice skating and cross­
c cunt ry skii~g 
TOTAL 

IaPAlB~ENlS 

655. 
122. 

122. 
9280. 

15.6 
2.9 

2.9 
2~1.0 

38.S 
7.2 

7.2 
545.9 

Water clarity is fOOr in Meadow Lake throughout the summer 
as indicated ty Secchi depths less than one meter caused by 
algal populaticns. Aquatic vascular plant growth may impair 
boating and shoreline fishing. Iowa Conservation Commission 
personnel consLder lak~ usage to be below its potentiai due to 
low fishing Fressure. 

Estimated aquatic ~lant coverage 16 % 
Estimated winterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE RES!ORATION R!CCHMENDATICNS 

~he water yualit1 of this lake, like all lakes, is 
strongly influenced by th~ materials that are washed into it 
through its tributary streams. Silt frcm soil erosion 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 lon~ term 
extinction. Plant nutrients such as fhosphorus aud d~m~nia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Fellowing storm events, sediments 
intrcduced into the lake reduce li9ht transparency, may 
interfere with sight-feeding fish and the developmenc 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 management ~ractices 
recommended by the local soil conservation service office (see 
section on non-foint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amoQnts of 
livestcck wastes 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 
make significant contributions tc the nutrient budgets of 
downstream lakes. 7he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
Sfray irrigation of surplus water from such lagoo~s can 
significantly reduce ~he nutrient contributions trom this 
source. ~he above land use £ecommendations are made on the 
basis they will help improve the water quality in the lake and 
slew dcvn the filling of the lake with sediments. They wiil 
help protect the lake from future degradation; however, it is 
net f C~sible to state the degree such a program mi~ht increase 
the water quality in the lake. ~here are insufficient data on 
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the frasent inputs of sediments, nutrients, and other 
non-point FCllutants to the lake. Furthermore we do not have 
adequate information to gauge tbe effectiveness of such a 
ccnse~vation program. 

441 



LAKE MEYEBS 

LCCATION 
Ccunty: kinneshiak 

'Iovm:hip 97 N 

Latitude 
Longitude 

Bange 9 w 

43 Deg 10 Min N 
91 Deg SS tlin W 

Section 33 

WATERSHED CBAEACTEBIS'IICS 
Watershed area(excluding lake surface) 

572. hectaies ( 1412. acres) 

Seil Associatioa~ 
Assoc t 

66 
68 

witnin watershed 
area ha 

340. 
232. 

Estimated land uses (i) 
Cropland Pasture Forestry 

67.1 6.1 14.6 
To-wns 

3. 1 

I of total 
59.5 
40.S 

Other 
2.5 

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

t6 tloderately sloping to very steep (5-40%) forest or 
mixed prairie-forest-derived soils developed from 
loess or loess over bedrock. Fayette, Downs, Dubuque, 
and Nordness soils and Steep Bock Land. 

68 Gently to stcongly sloping (2-14%) prairie and forest­
derived soils developed frcm loess or sediments over 
bedrock on the torder of t~e Iowan Erosion Surf ace 
area a~d loess areas. Includes small areas of soils 
developed fxom fre-Wisccnsin till. Winneshiek, 
Marlean, Rockton, Fayette, and Downs soils. 

Per cent of shoreline in public ownership 100 ~ 

PHYSICAL CHARACTERISTlCS OF LAKE 
Measurements fro~ 1S72 map 
Area 16. ha ( 40. A) 
Length of shoreline 3S04. m ( 114S7. ft) 
Maximum depth 8. 2 m ( 27.0 ft) 
Mean depth 3.4 m ( 11. ft) 
Vclume =40689. cubic meters ( 438. acre-feet) 
Shoreline development 2.46 Volume development 1.22 
Watershed/lake area ratio 3S.8 
Origin of basin: Impoandme.nt 
Estimated annual precipitation S4. cm 
Estimated annual runoff 15. cm 
Estimated lake evaForation 84. cm 
'Ihermal stratification? Yes 
Major inf lows (named and/cc permanent streams) 

Un.named 
Outlet: Unnamed 
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DEPTHS IN FEET 

3105 llET!RS 

1--------------------------------------1 LAKE MEYERS 
Winneshiek County 



208 Agency: 
Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50J19 

PCLLU!ICN ASSESSMENT 
Data trom lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samFles in 
tbe upper mixed zone of the lake. 

PA BA METE It SAMPLE MEAN STANDARD 
SIZE EB.a.OR 

Secchi disc depth 4 0.7 0. 13 
meters 

Ch.lorophyll a 9 61.8 23.o9 
mg/cubic meter 

Total phosphorus 8 93.5 6.86 
mg/cubic meter 

Kjeldahl nitrogen 2 a.a o. 14 
mg/l 

Ammonia nitrogen 2 0.1 0.01 
mg/l 

Nit.rate + .nitrite nit.cogen 2 1.6 0. 10 
mg/l 

Seston dry weight 1 1 20.0 3.47 
mg/l 

Turbidity 9 12. 1 1.68 
JTU 

Total hardness 6 198.2 2.84 
mg/l as CaC03 

Calcium hardness 8 121.7 4. 18 
mg/l as CaCC3 

~ctal alkalinity 7 167.1 5.40 
mg/l as CaCO~ 

Dissolved oxygen 9 8.3 0.77 
mg/l 

SFeCJ.Iic conductance 9 387.8 9.83 
micromhcs/cm at 25 c 

Sulfate 3 29.0 2.75 
mg/l 

Chloride 3 11.8 0. 17 
mg/l 

Sodium 2 5. 5 o.so 
mg/l 

Potassium 2 6. 0 o.oo 
mg/l 
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Vertical prof iie for selected measurements en the sampling date 
( 7/31/79) with the most Fronounced stratification (iz anyj. 

D~Pf H 
m 

'IU1P 
c 

OXYGEN 
mg/l 

0 26.7 9.3 
1 26.7 9.0 
2 23.3 
3 21. 1 
4 17.8 o.s 

'Ibis lake was not included 
Survey. The trophic state 

NCN-fCIN~ PCLLUTICN SCUBCES 

Shoreline erosion: 
Negligible 

TOTAL P 
mg;cu m 

81.7 
80.1 

pH 

7.9 
a. 2 

CHL a 
mg/cu m 

25.8 
21. 3 

200.4 7.9 6.7 
in the National Eutrophication 
based on 1979 survey is eutrophic. 

Estimated erosion rate in regio~ = 7.00- 9.18 Tons/Acre/Yr 
Fotential siitation index = 

(watershed area/lake area) x soil loss rate = 290. 
Fotential nutrient input index = 

area watershed in row cxops/lake area = 24.0 
35.1 of watershed is in appLoved soil conservation practices. 

eest management practices recommEnded by local scs office: 
conservation ti.llase, terraces, contouring. 

PCIN7 SOUBCE ECLlUTICN 
-

No point sources identified 

LAKE CSE A5SESSMENr 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-wildlife, varmvater aquatic life, secondary body 

ccntact. 
'Ibis lake is not designated as a FDblic water supply. 

Public parks: 
Lake Meyer Park (County) 

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

ACTIVITY 
Fishing 

Frcm boats 
Shore or ice fishing 

Svimn:.ing 
Pleasure boating 
HUllting 

TCTAL 

1216. 
2607. 

o. 
999. 

o. 

445 

USE/ACBE 

30.4 
65.2 
o.o 

25.0 
o.o 

USE/HECTABE 

76.0 
16 2. 9 

o.o 
6 2. 4 
o.o 



Picnicking,camping,other 
activities Frcm~ted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
country skiing 
TOTAL 

3696. 
o. 

243. 
8761. 

92.4 
o.o 

6.1 
219.0 

231.0 
o.o 

15.2 
547.6 

Special events at Lake Meyers conU:ibuting to more than 
normal use include grcup picnics (500 people) and environ­
mental education (5,000 Feople). 

IMPAIBMEN!S 

Swimming may be impaired in Lake Meyers throughout the 
summer tecause 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 below its 
potential due to ccmpetition with the Mississippi River and 
poor water quality. 

Estimated asuatic f lant COVGrag~ 
Estimated winterkill freguencies: 
Estimated summe£kill .f.requencies: 

LAKE RESTOBATION RECOMMENDATIONS 

3 3 
rare if ever 
rare if ever 

The water gaality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil e~osion iu the 
watershed is detrimental to the lake in several ways. It 
contributes to t~e filling of the basin making the lake more 
shallow in the near term and hastaning ~he tasin•s long term 
extinction. Plant nutrients such as fbosphorus and ammonia 
nitcogen and several pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
intrcduced into the lake reduce light transfarency, may 
interfere with sight-feeding fish and the develofment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
this watershed atiliziny the best management Fractices 
recommended by the local soil conservation service office (see 
secticn on non-Faint pollution for this lake). In addition, 
it is recommended that steps be taken to ~educe the amounts of 
livestock wastes 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 
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 
Sfray irrigation of surplus water frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. !he above land use recommendations are made on the 
basis they will helf improve the ~ater quality in the lake and 
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slow down the filling of the la~e with sediments. They will 
help protect the lake fLom future degradation; however, it is 
not FOSsible to state the degree such a program might increase 
the water quality in the lake. there are insufiici=nt data on 
the Fresent inputs of sediments, nutrients, and other 
non-pcint FOllutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
conservation frogram. 
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LAKE MIAMI 

LOCA~ION 

Couiity: Montee 

Tovnsh.i.p 73 N 

Latitude 
Longitude 

Bange 17 ii 

41 Deg 7 Min N 
92 Deg 51 Min w 

Section 20 

iAT!RSHED CHABACTEBISTICS 
Watershed area(excluding lak~ surface) 

.1512. hectares ( 3735. acres) 

Soil Associations 
Assoc # 

38 
36 

within watershed 
a.rea ha 

766. 
74E. 

Es~imated land uses (I) 

'Jg of total 
so. 7 
49.3 

Cropland Pasture Forestry Towns Other 
28.0 34.0 9.0 o.o 29.0 

Description of tofography and 
represented in the watershed 

soils in soil associations 

38 Gently sloping to steep (2-251) forest-derived soils 
developed frcm pre-Wisconsin till or loess. Lindley 
and Weller soils. 

36 Nearly lavei to strongly sloping (0-l~i) prairie­
derived soils developed f.rom loess, pre-Wisconsin 
till, or pre-wisconsiD till-derived paleosols. 
Grundy, Ha.i.g, Shelby, and Adair soils. 

Per cent of shoreline in public ownership 100 % 

PHYSICAL CHABACTEBIS~ICS OF LAKE 
Measurements from 1972 map 
Area 57. ha ( lQO. A) 
length of shoreline 8787. m ( 28829. ft) 
Maximum depth 7.3 m ( 24.0 ft) 
Mean defth 2.9 m ( 10. ft) 
Volume 16 4810 6. cubic meters ( 133 E. acre-feet) 
Shoreline deveiopment 3.29 Vclume development 1.19 
Watershed/lake area ratio 2€.5 
Origin of ~asin: Impoundment 
Estimated annual precipitation 86. cm 
Estimated an~ual runoff 18. cm 
Estimated lake evaForation 94. cm 
Thermal stratification? Yes 
Major inf lows (named and/or perman~nt streams) 

Bluff Cr 
outlet: Bluff er 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa ~0319 
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~CLLUlICN ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the Uf Fer mixed zone of the lake. 

PABAlSETER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

lctal phosphorus 
mg/cu.bic mete.r 

Kjelda.hl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston d.ry weight 
mg/l 

Turbidity 
JTU 

Tctal hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaC03 

total alkalinity 
mg/l as caco.:: 

Dissolved oxygen 
mg/l 

5Fecific conductance 
micrcmhos/cm at 25 c 

sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

?otassium 
mg/l 

450 

SAMPLE MEAN 
SIZE 

6 0.8 

9 42. 6 

9 57.1 

2 o. 7 

2 o. 1 

2 o. 1 

9 10.3 

9 a. 1 

e 132.0 

9 92.4 

9 98. 0 

9 8.5 

9 26 4. 4 

3 40.8 

4 5. 1 

0 

0 

STANDAliD 
ERROR 
0. 11 

9.32 

5.94 

0.10 

0.01 

0.01 

1.46 

0.70 

3. 12 

2. 0 5 

3.8.3 

1. 13 

2.82 

1.88 

0. 13 



Vertical profile for selected measurements en the sam~~ing date 
( 8/22/79) with the mast pronounced stratification (if any). 

DEl'TH TEM2 CXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/CU m 

0 21.3 13. 2 84.0 9.2 113.8 
1 25.8 
2 25.4 1. 3 90.2 7.8 24.7 
3 ~3.3 
q 22.6 0.2 57.6 7. 6 7. 1 
5 21. 1 

This lake was not included in the National Eutrophicatio.n 
Survey. The trophic state based on 1979 survey is eut.rophic. 

NCH-POINT PCLlOTICN SCU&CES 

Shoreline exosion: 
Negligible 

Estimated erosion rate in region = 13.20-14.30 Tons/Acre/Yr 
Potential siltation i.ndex = 

(watershed area;lake area) x soil loss rate = 363. 
Potential nutrient input index = 

area watershed in row crops/lake area = 7.4 
81.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs otfice: 
terraces, gull~y control structures/ erosion control 
structures, fonds/sediment and water control tasins, 
pastureland and pastureland improvement, cooseLvation 
~lanting (trees,grass). 

POINT SOUBCE POLLUtICN 

Scurce/NPEDES # (if any) Comments 

440 begs Sewage lagoon 

LAKE DSE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, varmwater aquatic life, seco~da4y body 

contact.. 
!his lake is not designated as a fUblic water supfly. 

Public parks: 
!iami Lake Area (County) 
ftiami Wildlife A~ea (State) 
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Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a combination 
cf existing records and professional judgement. 

ACTIVITY 
Fishing 

Frcm boats 
Shore or ice fishing 

Swimming 
Pleasure boating 
Bunting 
Picnicking,camping,ctber 
activities pLOmFted 
ty the lake's presence 
Sncwmcbiling 
Ice skating and cxoss­
ccantry skiing 
TCTAL 

TOTAL 

4953. 
92q1. 

o. 
243. 
730. 

8165. 
122. 

o. 
23460. 

USE/ACRE 

35.4 
66.0 
o.o 
1.7 
5.2 

58.3 
0.9 

o.o 
167.6 

USEtHEC'IARE 

86.9 
162. 2 

o.o 
4.3 

12.8 

143. 2 
2. 1 

o.o 
411. 6 

SFecial events at Lake Miami contributing tc more than 
normal use include a tass fishing tournament (40 people). 

If!PAI.&MEN'IS 

Swimming may be impaired in Lake Miami throughout 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 high sil­
taticn and an unbalanced panfish population. 

Estimated aquatic Flant coverage 
Estimated vinterkill frequencies: 
Estimated summerkill fregue.ncies: 

LAKE BESTOBATIGN BECO~MENDATICNS 

1 ~ 
rare if ever 
rare if ever 

'Ihe water quality of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
ccntribut.es to the filling of the basin maki.ng the lake more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammor.ia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Foilowing storm events, sediments 
introduced into the lake ~educe light tranE~arency, may 
interfere with sight-feeding fish and the develcpment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
this waters~ed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-Eoint follution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 

452 



livestock wastes reaching tributary streams. aesedrch oa the 
Iowa great lakes has L&dicated small lives~ock concentrations 
in areas with direc~ drainage to streams or tile lines can 
make significant contritutions to the nutrient bJdget3 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 lagoons can 
significantly reduce tbe nutrient 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 f cssible to state the degree such a program might increase 
the water quality in the lake. there are insufficient data on 
the ~resent inputs of sediments, nutrients, and other 
non-~oint ~oll.utants to the lake. Furthermore we do not have 
adequate informaticn to gauge the effectiveness oi such a 
conservation prog~am. 
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MILL CHEEK 

LOCATION 
Cou.nty: O'Brien 

Township 94 N 

latitude 
Longitude 

Bange 41 w 

42 Deg 59 Min N 
95 Deg 40 Min w 

Section 3 

WATERSHED CliABACTlRISTICS 
Watershed area(excluding lake surface) 

1456. hectares ( 3599. acres) 

Soil Associations 
As.sec # 

6 
8 

within watershed 
area ha 

193. 
1264. 

Estimated land uses (~) 

I of total 
13. 2 
86.8 

C~opla.nd Pa~ture Forestry !owns Other 
88.8 7.6 0.3 o.o 3.3 

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

6 Nearly level to moderately sloping (0-9i) prai.rie­
derived soils developed from loess or loess over 
Wisconsin or pre-Wisconsin till. Galva, Primghar, 
and Sac soils. 

8 Nearly level to moderately sloping (0-91) prairie­
derived soils developed from loess or loess over 
Wisconsin or pre-Wisconsin till. Galva, Primghar, 
Marcus, and Sac soils. 

Per cent of shoreline in public cwnership 100 ~ 

PHYSICAL CHARACTEBISTICS CF LAKE 
Measurements frcm 1979 map 
Area 12. ha ( 30. A) 
Length of shoreline 2033. m 6671. ft) 
Maximum depth 3.4 m ( 11.0 ft) 
Mean de fth 1. 5 m ( =. ft) 
Volume 17~026. cubic meters ( 144. acre-teet) 
Shoreline deveiopment 1.65 Volume develcpment 1.32 
Watershed/lake area ratio 121.3 
O.rigin of basin: Impoundment 
Estimated annual preci~itation 69. cm 
Estimated annual runoff a. cm 
Estimatad lake avaporatio.n 91. cm 
Thermal stratification? No DATA 
~ajor inf lows (named and/or permanent streams) 

Cole Cr 
Outlet: Cole Cr 



MILL CREEK 
O'Brien County 



208 Agency: 
Io~a Department of EnviroDmental Qaality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

POLLU~ION ASSESSM~NT 

Mill Creek Lake was not sampled in 1979 because it was 
drained for a lake restoration prcject by the O'Brien County 
Conservation Eoard. !he lake had been heavily silted due to 
soil ercsion in the watershed. Earthmoving equi~ment was 
being used to remove sediments. A natural spring and 
agricultural drainage tiles will be used as future water 
sources. 

NCN-FGINT ECllUTICN SCUBCES 

Shoreline erosicn: 
Not estimated 

Estimated erosion rate in region = 4.94- 6.99 Tons/Acre/Yr 
PoteDtial siltacion index = 

(vatershed area/lake area) x soil loss rate = 728. 
Fotentiai nutrient inEut index = 

area watershed in row crops/lake area = 107.7 
70.% of watershed is in approved soil conservation practices. 

Best management practices recommended by local SCS otfice: 
conservation ti1lase, pastureland and pastureland 
improvement, gulley control structures/ erosion control 
structures. 

POIN~ SOURCE ECLLU1ION 

Source/NPEDES # (if any) 

800 cattle 
450 cattle 

LAKE CSE ASSESSMENT 

Comments 

Buncf f 
Bunof f 

Surface water classification(s) 

central 
centre! 

Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary ~ody 

contact. 
1his lake is not designated as a public water supply. 

Public Farks: 
Mill Creek State Park 
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Estimates of total a.nLual lake use made by Iowa Conservation 
Ccmmission distxict fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 
Fishing 

Frcm boats 
Shore er ice fishing 

Swimming 
Pleasure boating 
HUD ti.cg 
Picnicking,camping,other 
activities ~rompted 
by the la~e•s presence 
Snowmcbiling 
Ice skating and c~oss­
ccunti:y skii.ng 
TOTAL 

TOTAL 

3039. 
62'74. 
47E3. 
11 '16. 

o. 

8510. 
o. 

122. 
23854. 

USE/AC.BE 

101.3 
209.1 
158.8 
38.2 
o.o 

283.7 
o.o 

4.1 
795.1 

USE/HECTARE 

253. 3 
522. 8 
396. 9 
95.5 
o.o 

70 9. 2 
o.o 

10.2 
1987.8 

Special events at Mill Creek Lake contributing to more 
than normal use include a July 4th fly-in breakfast (750-1200 
Feople) • 

IKl>AilUt!NTS 

Mill Creek is presently undergoing renovation by means of 
draining, bottom scouring, and jetty and shoreline develop­
ment. Iowa Conservation Commission personLel state that the 
lake's major froblems in the past were suspended sediments and 
aquatic plant growth. Swimming and fishing activities were 
restricted by these problems. Occasional vinterkills were 
also a problem. 

Estimated aquatic plant coverage 3 ~ 

Estimated winterkill frequencies: 1 year cut of 10-12 
Estimated summerkiil frequencies: rare if ever 

LAKE BESTOBATION BECCMMENCATICNS 

No specific restoration efforts arE recommended for Mill 
Creek Lake. This lake has been drained and was being dredged 
daring the summer of 19'79. The lake will be refilled with 
water from spi:ings and tils outflows, eliminating silt inputs 
frcm soil erosi~n in the lake's watershed. 
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LAKE MINNE.WASHTA 

LCCATICN 
County: Dickinson 

Township 99 N 

latitude 
Longitude 

Bange 36 w 

43 Deg 21 Min N 
95 Deg 7 t!in w 

Section 29 

iATEBSHED CHABACTERIST~CS 
Watershed area(excludi~g lake surface) 

119. hectares ( 295. acres) 

Soil Associations within watershed 
As.soc # 

15 
Estimated land 

Cropland 
74.2 

uses C"> 
Pasture 

12. 3 

a.tea ha 
119. 

Forestry 
1.6 

Towns 
8.0 

'l of total 
100.0 

Other 
3. 9 

Cescription of topography and soils io soil associations 
represented in the watershed 

15 Nearly level to moderately sloping (0-9") prairie­
deri ved soils developed from Wisccnsin till on the 
Cary Lobe. Includes very poorly drained depressional 
soils. ciarion, Nicollet, Storden, and Webster soils. 

Per cent of shoreline in public ownership 21 I 

FHYSICAL CHA..RAC'l.E.BISTICS OF .LAKE 
Measurements frcm 1S70 map 
Area &19. ha ( 122. A) 
Length of shoreiine 3570. m 11711. ft) 
Maximum depth 5.2 m ( 17.0 ft) 
Mean depth 3.1 m c 10. ft) 
Volume 154876 5. cubic meters ( 125 5. acre-feet) 
Shoreline development 1.43 Volume development 1.81 
Watershed/lake area ratio 2.4 
Origin of basin: Natural 
Estimated annual precipitation 71. cm 
Estimated annual runoff a. cm 
Estimated lake evaporation 89. cm 
Thermal stratification? Partial 
Major inf lows (.named and/or permanent streams) 

From Upper Gar L 
Cutlet: To Lower Gar l 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moiaes, Iowa 50319 
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PCLLD~ION ASSESSMENI 
Data fxom lake survey iil the summer of 1979. Each lake 
was sampled at least _ times. Ave.rages axe for samples in 
the Ufper mixed zone of the lake. 

PARAMETER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic mater 

!otal phosphorus 
mg/cu.bic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitxogen 
mg/l 

Nitrate + nitrite ~itrogen 
mg/l 

Seston dry weight 
mg/l 

~ui:bidi ty 
JTU 

Tcta.l hardliess 
mg/l as CaC0.3 

Calcium hardness 
mg/l as CaC03 

~ctal alkalinity 
mg/l as CaCC3 

Dissolved oxygen 
mg/l 

Specific conductance 
micicmhos/cm at 25 C 

Sulfa.te 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

460 

SAMELE MEAN 
SIZE 

6 o. 7 

9 29.6 

8 132.5 

2 1.3 

2 o. 2 

2 o.s 
9 15. 9 

8 12. 2 

9 227 .. 8 

8 111.0 

8 202.8 

8 6.8 

9 421.1 

3 31.0 

3 14.5 

2 10.0 

2 7. 5 

STANDARD 
EBB OR 
0.09 

11. 0 5 

6.34 

0.04 

0.02 

0.03 

1.99 

1.41 

1.27 

1.77 

1.00 

0.64 

5.51 

1.76 

0.01 

o.oo 

o.so 



Vertical FZ~f ile for selected measurements an the sampling date 
( 7/11/79) with the most fronounced stratification (if a~y). 

DE.i?TH 'I !M.P OXYGEN TCTAL p pH CHL a 
m c mg/l ms1cu m mg/cu ill 

0 23.9 a.a 11S.4 8.6 85.7 
1 23.3 a. 2 124.2 6.6 81.2 
2 23.3 
3 22.2 1.6 16E.3 8.2 6. 0 
4 22.2 

'!his lake was not included in the National Eutrophication 
Survey. T.he trophic state based on 1S79 survey is eutrophic. 

NCN-.POINT PO.LlUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Potential siltation index = 

(watershed area1lake area) x soil loss rate = 10. 
Potential nutrien~ input index = 

area watershed in row crops/la~e area = 1.8 
32.i of watershed is i~ approved soil conservation p~actices. 

Best management practices recommended by local scs office: 
conservation tillage, grass water•ays, terraces, 
ponds1sediment and water control basins, strip-cropping, 
contouring, pastureland and pastu~eland improvement. 

PCINi SOURCE ~CLLUTICN 

Source/NPECES # (if any) 

320 hogs 
IA0039969 

LAKE USE ASSESSMENT 

Comments 

Storage tan.k 

Surface water classification(s) 
Class A-primary tody contact recreation. 
Class B(W)-wildlife, warmvater aquatic life, secondar1 body 

contact. 
This lake has also been designated as high quality water and 
is thus subject to higher standards to protect existi~g uses. 

!his lake is not designated as a ~ublic water sufply. 

Public farks: 
Henderson wiidlife Area 

461 



Estimates o.f total annual lake use made by Iowa Conservation 
Commission district fisheries bi~logists ~ased on a combination 
of existing records and ~rofessional judgement. 

ACTIVITI TOTAL DSE/ACBE USE/HECTARE 
Fishing 

.Frcm boats 1785 • 14.6 36.4 
Shore or ice fishing 4144. 34.0 84.6 

Swimming 1846. 15.1 37.7 
Pleasure boating 2102. 17.2 4 2. 9 
Han ting 604. 5.0 12.3 
Picnicking,camping,other 
activities fLCmfted 
by the lake's presence 2441. 20.0 49.d 
Snowmcbiling 6943. 56.9 141.7 
Ice skating and CJ:OS:i-

country skiing 782. 6. ij 16. I) 
TOTAL 20647. 169.2 421. 4 

IPJPAIJiHEN!S 

Swimming may be impaired in Lake Minne•ashta throughout 
the summer because of Secchi depths less than one meter caused 
by algal fOpulat.icns and other suspended matter. Freguent 
winterkilis and summerkills may iimit fishing FOtential. Iowa 
Conservation Commission personnel consider lake usage to te at 
its fOte.ntial. 

Estimated aguatic Flant coverage 6 ~ 
Estimated winterkill frequencies: 1 year cut of 3-5 
Estimated sammerkill freguencies: 1 year cut of 5-7 

LAKE BESTOEATION BECOMHENDATICNS 

Eecause this lake is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winter a.nd/or 
summer !ishkill~. !he use of artificial aeration devices to 
maintain dissclv&d oxygen concentrations should te consideLed. 

~ha water quality of this lake, like all lakes, is 
strongly influenced by the ~aterials that are washed into it 
th.rough its tributary .streams. Silt frcm soil erosi~~ in t~€ 
watershed is detrimental tc the laie in several ways. It 
ccDtributes to the filling of the basiD making the ldke more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fis~ and the develofmant of fish 
eggs, and may smother gill-breathing inverteorates. Fo~ this 
reason a strong soil conservation program is r~co~m~udeJ f~r 
this watershed util~zin~ tha best management practices 
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reccmmended by the local soil conservation service office (see 
section on non-foint fOllution iox this lake). L~ addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes ~eaching tributary streams. Research on the 
Iowa great lakes has indicated swall livestock concantrat.l.ons 
in areas with direct drainage to streams or tile lines can 
make significant contxibutions to the nutrient budgets of 
downstream lakes. !he use oi practices such as diversion 
terraces above feedlots, lagoons to catch feed.lot runoff, and 
spray irrigaticn of surplus ~ater from such lagoons can 
sig.nificantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they wiil helf improve the water guaiity in the lake and 
slow down the filling of the lake with sedimencs. TAey will 
help pxotect the lake from fu~ure degxaddt~on; ho~ever, it is 
not possible to sta~e the degree such a program might increase 
the water gual..l.ty in the lake. There are insufficient data on 
the ~resent inputs oi sediments, nut£ients, and other 
non-feint pollutants to the lake. Furthermore we do not have 
adequate info~mation to gauge the effectiveness oi such a 
ccnservation Frogram. 
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MOOREHEAD LAKE 

LCCA'l!ON 
Ccunty: Ida 

Towns.hip 87 N 

Latitude 
Longitude 

Ra.nge 40 W 

42 Deg 22 Mi.n N 
95 Deg 29 Mi.n iJ 

Section 10 

WATERSHED CBAEACTERIS~ICS 
wateished area(excluding lake suxface) 

199. hectares ( 492. acres) 

Soil Associations within watershed 
Assoc # area ha 

7 s. 
19 194. 

Estimated land uses (3) 

3 of total 
2. 6 

57.4 

Cicpland Pasture Forestry TollnS Qt.her 
50.6 27.8 18.2 o. 0 3. 4 

Description of toFography and 
refresentad in the watershed 

soils in soil associations 

7 Nearly level and gently sloping (0-53) prairie-derived 
soils develofed from alluvium. Soils on steep 
adjacent upland slopes a~e included in some areas. 
Colo, Zook, and Nodaway soils. 

19 Gently sloping to very steep (2-40%+) prairie­
derived soils developed from loess er loess-derived 
sediments. Ida, Napier, Castana, Hamburg, and Monona 
soils. 

rer cent of shoreline in public ownership 100 i 

PHYSICAL CHABACTEHISTICS OP LAKE 
Measurements from 1979 map 
A:cea 4. ha ( 10. A) 
Length of shoreline 985. m ( 3232. ft) 
Maximum depth 6. 7 m ( 22.0 ft) 
Mean dept.h 3. 8 m ( 13. ft) 
Volume 157C2o. cubic meters ( 127. acre-feet) 
Shoreline development 1.37 Volume development 1.71 
watershed/lake area ratio 4S.B 
Origin of basin: Impou.ndment 
Estimated annual prscipitation 71. cm 
Estimated annual £unoff 10. cm 
Estimated lake evaporation S7. cm 
lhermal stratification? Yes 
ftajor inf lows (named and/or permanent stream~) 

Ncne 
Out.let: Onna!lled 
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208 Age.ncy: 
Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

PCLLU'IION ASSESSMENT 
Data from lake survey Ln the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the upper mixed zone 0£ the lake. 

PABAMETEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic :neter 

'Iotal fhosphorus 
mg/cubic metei: 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry ~eight 
mg/l 

'Iurbidi ty 
JTU 

'Iotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/ l as CaC03 

Total alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micrcmhcs/cm at 25 C 

Soliate 
mg/l 

Chlcride 
mg/l 

Scdium 
mg/l 

Fctassium 
mg/l 
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SAM!= LE MEAN 
SIZ! 

6 1. 8 

8 14.6 

9 30.5 

2 0.5 

2 o.o 

2 o. 1 

10 6. 4 

9 3. 2 

10 193.0 

11 112. 7 

10 172.6 

10 6. 3 

1C 359.0 

7 29. 2 

2 9. 5 

2 6. 0 

STANDARD 
EBB OR 
0.26 

2.09 

2.05 

0.12 

0.03 

0 • (J 1 

0.75 

0.33 

~.67 

3. 11 

1.34 

0.27 

4.99 

3.48 

0.75 

0.50 

o.oo 



Vertical profi1e tor selected measurements on the sampling date 
( 8/16/79) with the mcst fronowiced stra~ification (if any). 

DEPTH TEMP OXYGEN TOTAL p pH CHL a 
m c mg;l mg;cu m mg/cu m 

0 20.9 5.7 3~.3 8.3 22. 1 
1 20. 9 
2 21.0 s.s 38.4 8.2 2.3. 2 
3 21~0 
4 21.0 s.s 40.8 8.2 1 a. 3 
5 19.2 
6 14.4 o.o 692.B 7.3 204. 3 

This lake was not included in the National :Eutrophicatio.n 
Survey. The t.I:O.t>.hic state based on 1S79 survey is eutrophic. 

NCN-l?OI NT PCLlUTICN SCUliCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 10.80-11.97 ~ons/Acre/Yr 
Potential siltation index = 

(watershed area;lake area) x sail loss rate = 567. 
Potential nutrient input index = 

area watershed in rav crops/lake area = 25.2 
75.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
terraces, pasturela~d and pastureland improvement. 

2CIN1 SOURCE ECLLUTICN 

No point sources identified 

LAKE USE ASSESS!ENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class E(W)-wildlife, wa.rmvater aquatic life, secondary body 

contact. 
1his lake is not designated as a FUblic water supply. 

Public Farks: 
Moorehead Par~ (County) 

Estimates ot total annual lake use made by Iowa Consexvation 
ccmmission district fisheries biologists tased on a combinaticn 
of existing records and professional judgement. 

AC'IIVITY 
Fishing 

Fi:cm boats 

TOTAL 

886. 

467 

USE/ACBE USE/HECTARE 

88. 6 221. 5 



Shere or ice fishing 3365. 336.5 841.3 
Swimming o. o.o o.o 
Pleasure .boating o. o.o a.a 
Hunting o. o.a a.o 
Picnicking,camping,ctber 
activities frOmftEd 
by the lake's presence 2517. 2~1.7 629.3 
Snowmcbiling 1128. 112.a 282.a 
Ice skati.ng a.nd c.ross-
country skiing 521. 52.1 13a. 3 
'IC'rAL 8417. 841. 7 2104.3 

Itl.PAIBMEN'IS 

&ecreational activities i~ Moorehead Lake do not appear 
to ba .i.mpaiied by fOOr water quality or aguatic flants. Iowa 
conservation Commission personnel consider lake usage to .be 
below its potential doe to a lack of shelter houses and ~icuic 
areas. 

Estimated aquatic ~lant coverage 
Estimated winterkill frequencies: 
Estimated summerkill frequencies: 

LAKE BESTOBATION RECO~MENDA'IICNS 

9 I 
ra.re if aver 
rare if ever 

'Ihe water qualit1 of this lake, like all lakes, is 
strongly i.nf luenced .by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion 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 term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and severdl pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake £educe light transparency, ma1 
interfere vith sigh~-feeding fish aud tLe development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation ptogram is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation servic~ office (see 
section on non-foint follution for this lake). In addition, 
it is racommended that steps te taken to Leduce the amounts of 
livestock wastes 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 
make significant con~ributions to the nutrient budgets of 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feed~ot runoff, and 
SFray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contxibutions from this 
source. The ahove land use recommendations are made on the 
basis they will helF improve the water quality in the lake and 
slow down the filling of the lake with seJiments. !hey will 



help protect the lake from future degradation; howaver, it is 
not f OSsible. to state the degree such a program might increase 
the water quality in the lake. There are insu.iiicient data on 
the p£esent inputs of sediments, nutrients, and other 
non-feint pollutants to the lake. Furthermore ve do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservation f~ogram. 
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MORMAN TRAIL 

LCCATION 
County: Adair 

Tc·11nshi p 7 4 N 

Latitude 
Longitude 

Bange 33 i 

41 Deg 14 Mi.n N 
94 Deg 38 Min w 

Section 3 

WATEBSHED CHABACTEBISTICS 
Watershed area(excludi.ng lake surface) 

158. hectares ( 390. acres) 

Soil Associations ~ithin watershed 
Assoc # area ha 

34 158. 
Estimated land uses (~) 

,; of total 
100.0 

Cxcpland Pasture Forestry Towns Other 
69.7 23.0 3.9 o.o 3.4 

tescription of topography and soils in soil associa~ions 
represented in the watershed 

34 Gently sloping to moderately steep (2-181) prairie­
derived soils developed from pre-~isconsin till, 
pre-Wisconsin till-derived palecsols, er lcess. 
Shelby, Adair, and Sharpsburg soils. 

Per cent cf shoreline in public ownership 100 % 

PHYSICAL CHABACTERISTICS OF LAKE 
Measurements irom 1976 maf 
Area 14. ha ( 35. A) 
Length of shoreline 2164. m ( 7101. ft) 
Maximum def.th 9.8 m ( 32.0 ft) 
Mean depth 4.2 m ( 14. ft) 
Volume 5t5029. cubic meters ( U74. acre-feet) 
Shoreline development 1.f3 Volume development 1.29 
Watershed/lake area ratio 11.3 
Origin of basin: I~poundm6nt 
Estimated annual precipitation 81. cm 
Estimated annual runof£ 13. cm 
Estimated lake evaForaticn S7. cm 
Thermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

None 
Outlet: Unnamed 
208 Agency: 

Iowa Department of ~nvironmental Quality 
9UO East Grand Avenue 
Des Moines, Iowa 50319 
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PCLLUTION ASSESSMEN! 
Data from lake survey in the summer of 1979. Each lake 
vas sampled at least · times. Averages are for samples in 
the UFfer mixed 2one of the lake. 

PARA.MET EB 

Secchi disc defth 
meters 

Chloroi;:hyll a 
mg/cu.Cic meter 

'Iotal phosphorus 
mg/cu.tic meter 

Kjeldahl nitrcgen 
mg/l 

Ammcnia nitLogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'I ur bidity 
JTU 

'Ictal hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaC03 

Total alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Sfecific conductance 
micromhcs/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

5 2. 1 

9 9.9 

9 2 5. 1 

2 0.6 

2 0.2 

2 0.1 

9 3.5 

9 3.6 

11 94.7 

10 61.2 

10 87.0 

9 6.6 

10 219.3 

5 5.a 

7 3.5 

2 4.0 

2 3.0 

STANDABD 
EBB OR 
0. 16 

1.62 

1. 0 8 

0.02 

0.04 

0.01 

0.38 

0.64 

1. 27 

1. 53 

1. 53 

0.72 

9.40 

1. 22 

o.oo 

o.oo 

o.oo 



Vertical prof~le for selected measurements on t.he sampling date 
( 9/ 4/79) with the most pronounced stratification (if any). 

DEPTH TEMP OXYGEN TOTAL p pH ca1 a 
m c mg/l mg/cu m m\j/CU m 

0 24.9 7.2 26.9 8.3 17.6 
1 24.9 
2 24.8 6.1 31.7 8.3 18. s 
3 23.6 
4 23.0 1.2 29.7 a. o 3. 9 
5 21. 1 
6 18.8 o.o 40.7 7. 8 13.8 
7 17. , 
8 16. 4 o.o 12 9.1 7.5 12. 3 

This lake was not included in the National Eu tro phi ca ti.on 
survey. The trap.hie state .based on 1979 survey is eutrophic. 

NCH-POINT POLLU'l'IC N SOUBCES 

Shoreline erosicn: 
Negligi.Cle 

Estimated erosion rate in region= 13.20-14.30 Tons/~cre/Yr 
Potential siltaticn i~dex = 

(watershed area/lake area) x soil loss rate = 155. 
Potential nutrient input index = 

area water~hed in row crops/lake area = 7.9 
56.1 of watersh~d is in approved soil conservation practices. 

Best management Fractices reccmmended by local SCS office: 
terraces, conservation tillage, gulley control structures/ 
erosion contrcl structures. 

PCINT SOURCE PCLLU!ICN 

No ~oint sources identified 

LAKE USE ASSISSMEN'l' 

Surface water classification(s) 
Class A-primary body contact 4ecreation. 
Class B(W) -wildlife, warmwater a~aatic life, secondary body 

contact. 
This lake is not designated as a ~u.blic water supply. 

Public i:a.tks: 
Morman Trail Park (County) 
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Estimates of total aunual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY 'IOTAL USEl'ACRE DSEl'HECTARt: 
Fishing 

fz:cm boats 1020. 29.1 72.9 
Shore or ice fishing 5102. 145.8 364. 4 

Swimming 6207. 177.3 44 3. 4 
Fleasure boating 204. s.a 14. 6 
Hunting o. o.o o.o 
Picn1cking,camp1ng,ot~er 
activities i:rompted 
ty the lake's presence 8890. 254.0 635.0 
Snawmcbili.ng 122. 3.5 8.7 
Ice skati.ng and cz:oss-
ccuntry skiing 122. 3.5 0. 1 
TO'IAL 21667. 619.1 154 7. 6 

Special events at Morman Trail Lake contributing to more 
than noz:mal use include an ice fishing tournament (60 people). 

Il'IPAiliMEN'IS 

Recreational activities in ftcrman 'Irail do not appear to 
be impaired bj poor water ~uality; however, aquatic plants may 
intez:fere with shoreline £ishing. Iowa Conservation Commis­
sion personnel consider lake usage to be below f Ote.ntial 
due tc low population in surrounding area. 

Estimated aquatic plant coverage 18 % 
Estimated winterkill fre~uencies: rare if ever 
Estimated summerkil.l frequencies: rare if ever 

tAKE RESTOBATIGN RECCMMENDATICNS 

'Ihe water guaiity of this lake, like all lakes, is 
stz:cnglJ influeuced by the materials that are washed iLto it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to t~e fillin~ of the basin making the lake more 
shaliow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as f hosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
intzoduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and may smother gil.l.-breathing invertebrates. For this 
reason a strong soil conservation progxam is recommended for 
this watershed utilizing the best management practices 
recommendad by the local soil conservation service office (see 
section on non-faint i;ollutio~ tox this lake). In addition, 
it is recommend€d that steps be taken to reduce the amounts of 
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livestock wastes reaching tributary streams. Hes~aLch on th~ 
Iowa great lakes has indicdted small livestock concentrations 
in areas with direct drainage to stieams 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 frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are ~ade 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-feint FOllutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservation frogram. 
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NELSCN LAKE 

LCCAtIO N 
County: Crawford 

'I av.nshi p 8 2 N 

latitude 
Longitude 

liange IJ1 W 

u1 Deg 56 Min N 
95 Deg 35 Min w 

SEction 2 

iATEHSHED CHABACTESI3iICS 
Watershed aiea(excludiLg lake surface} 

243. hectares ( 600. acres) 

Seil Associations within watershed 
Assoc I area ha 

20 243. 
Estimated land oses (~) 

I of tota.l 
100.0 

CLopland Pasture Forestry 'Iowns Other 
78.8 15.3 3.2 o.o 2.7 

Cescription of tofography and soils in soil associations 
represented in the ~atershed 

20 Gently sloping to moderately steep (2-18%) prairie­
derived soils developed from loess er loess-derived 
sediments. Ida, NaFier, and Monona soils. 

Per cent of shoreline in public ownership 100 % 

PHYSICAL CHARACTEBISTICS CF LAKE 
Measurements from 1S79 maf 
Area 5. ha ( 11. A) 
Length of shoreline 1515. m ( 4970. ft) 
Maximum depth 7.6 m ( 25.0 ft) 
Mean depth 2.8 m ( 9. ft) 
Vclume 129550. cubic meters ( 105. acre-feet) 
Shoreline development 2.00 Volume development 1.12 
Watershed/lake area ratio 48.6 
Origin of basin: Impoundment 
Estimated annual precipitation 74. cm 
Estimated annual runoff 10. cm 
Estimated lake evaforation 97. cm 
~hermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

Ncne 
Out.let: Unnamed 
2C8 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa ~C319 
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POLLUTION ASSESSMENT 
tata from lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samfles in 
tte UFper mixed zone of the lake. 

PARAME'!ER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

Total Fhosphorus 
mg/cu.hie meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/! 

Nitrate + nitrite nitrogen 
mg/l 

seston dry weight 
mg/l 

Turbidity 
JTU 

Tctal ha.rd.ness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

total alkalinity 
mg/l as caco 3 

Dissolved oxygen 
mg/l 

Sfecific conductance 
micromhos;cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 

478 

SAM.PLE MEAN 
S.IZE 

6 0.9 

9 15.S 

8 90.4 

2 0.6 

2 0.1 

2 0.1 

9 27.4 

8 18. 4 

8 187.7 

8 98.0 

8 179. 2 

7 6.6 

7 362.9 

3 17.2 

3 4.0 

3 9.0 

3 6.0 

STANDARD 
EliBOB 
0.24 

4. 12 

26. 09 

0.02 

0.02 

0.02 

10. 26 

7.92 

4.71 

2. 42 

3. 91 

0.67 

11. 07 

0.60 

o.oo 
o.oo 

o.uo 



Vertical profile for seiected measurements c.n the sampling date 
( 7/23/79) with the mcst pronounced stratification (if any). 

DE ETH TE.ME OXYGEN TCTAL p pfi CIH a 
m c iDg/l mg1cu m mg/CU m 

0 25.0 6.3 133.1 a.a 16.8 
1 24.8 
2 24.1 5.2 14 4. 9 7.9 12. 2 
3 23.5 
4 22.7 "· 1 236. 7 7.6 7. 1 
5 18.5 

This lake was not included i.n th€ National .Eutrophication 
Survey. The trophic state based o.n 1579 survey is eutrophic. 

NCN-EOINT l?CLIUTICN SCUBCES 

Sbore1ine erosion: 
Negligible 

Estimated erosion rate in region= 15.99-27.77 tons/Acra/Yr 
Potential siltation index = 

(watE:.rshed area/lake area) x soil loss rate = 1064. 
Potential nutxient i.nFut index = 

area watershed in row crops/lake area = 38.3 
100.i of watershed is i.n approved soil coDservation prdctices. 
Best management practices recommended by local scs office: 
pastureland and pastureland improvement, terraces, 
ccnservation tillage. 

PCINT SOURCE POLLUTICN 

No pcint sources identified 

LAKE USE ASSESSaEN! 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-wildlife, warmvater a~uatic life, secondary body 

cent act. 
This lake is not designated as a FUblic water supply. 

Public i:arks: 
Nelson Park (County) 

Estimates of total annual lake use made by Iowa Conservation 
Commission distxict fisheries biologists based o.n a combination 
of existing records and ~rofessional judgement. 

ACTIVITY 
Fishing 

Frcm boats 

TOTAL USE/ACiE USE/rlECTABE 

712. 
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Shere or ice fishing 155~. 1ij1.3 310.8 
Swimming 6776. 616.0 1355.2 
Pleasure boating 430. 39.1 86.0 
Bunting o. o.o o.o 
Picnicking,camping,ctber 
activities fLCmf ted 
by the lake's presence 28E6. 262.4 577.2 
Snowmcbiling 313. 28.5 62.6 
Ice skating and CLOSS-
ccuntry skiing 69. 6.3 13.8 
TOTAL 121qo. 1158.2 2548.0 

iMPAIBMEN~S 

Swimming may be impaired ia Nelson Lake during par~ of 
tha summer because of Secchi d;pth3 less than one meter caused 
by algal populations and other suspended matter. Aquatic vas­
cular plant gro~th may impair boating and shoreline fishing. 
According to Iowa Coaservation Commission personnel, che~ical 
applications are made yearly in July to control aguatic vascu­
lar plants and algae. I.c.c. personnel consider lake usage to 
te at its potential. 

Estimated aguatic plant coverage 
Estimated winter~ill frequencies: 
Estimated summerkill frequencies: 

LAKE BESTORA~ION RECOMMENDATIONS 

9 I 
rare if ever 
rare if ever 

'lhe water quality of this lake, like 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 detrimental to the lake in severai ways. It 
contributes to the filling of the basin makin; the lake more 
shallcw in the neax term and hastening the basin's lon~ term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried into the laJte 
attached to soil farticles. Foliowing storm events, sediments 
int4oduced into the lake reduce light transfarency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing iovertetrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management Fractices 
recommended by the local soil conse~vation service oifice (see 
section on non-foint FOllution for this lake). , In addition, 
it is recommended that steps be taken tc reduce the amounts of 
livestock wastes reaching tributary streams. Fesearch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to st4eams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream lakes. ~he use of practices such as diversion 
terraces above feadlots, lagocns to catch feedlot runoff, and 
s~ray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contribu~ions from this 
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source. The above land use recommendations are made on the 
basis they wi1l help improve the water quality in the lake and 
slow down t.he fi1ling of the lake with sediments. They will 
help protect the lake from futuxe degradation; however, it is 
net pcssibla to state the degree such a program mignt increase 
the water quality in the lake. ~here are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-point FOllatants to the lake. Furthermore we do no~ have 
ade~uate information to gauge the effectiveness of such a 
conservation pro~~am. 
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NINE EAGLES 

LCCA'IlC N 
County: Decatur 

Tovnshi p 6 7 N 

Latitude 
longitude 

lia.nge 25 w 

QO Deg 36 Min N 
93 Deg 46 Mi.n W 

Section 18 

wATEliSHED CBABACTEBISTICS 
Watershed area(excluding lake surface) 

482. hectares ( 1192. acres) 

Soil Associations •ithin watershed 
Assoc # area ha 

38 482. 
Estimated land uses (~) 

;g of total 
100.0 

Cropland Pas~ure Forestry Towns Other 
34.3 36.0 28.0 o.o 1.8 

tescri~tian of topography and 
represented in the watershed 

soils in soil associations 

38 Gently sloping to steep (2-25~) forest-derived soils 
developed frcm pre-Wisconsin till or loess. Lindley 
and Weller soils. 

Per cent of shoreline in public c•nership 1GO I 

PHYSICAL CHA&ACTE5ISTICS OF LdKE 
Measurements from 1S73 map 
Area 27. ha ( 67. A) 
Length of shoreline 4254. m ( 13958. ft) 
Maximum depth 10.4 m ( 34.0 ft) 
Mean depth 4. O m ( 13. ft) 
Volume 1096031. cubic meters ( 888. acre-feet) 
Shoreline development 2.30 Volume development 1.17 
Watershed/lake area ratio 17.9 
Origin of basin: Impoundment 
Estimated annual precipitation EE. cm 
Estimated annual runoff 18. cm 
Estimated lake evaporation 97. cm 
tbarmal stratificatio.n? Yes 
Major inflows (namEd aud/or permanent streams) 

Ncne 
outlet: Unnamed 
2C8 Age.ncy: 

Iowa Departme.nt of Env.i.canmantal Quality 
900 East GLand Avenue 
Des Moines, Iowa 50319 
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DEPTHS IN FEET 

3738 ll!T!RS 

1--------------------------------------li NINE EAGLES 
Decatur County 



PCLLUTION ASSESSMENT 
tata from lake survey in tha summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samFles in 
the upper mixed zone cf "the lake. 

PABAME'I.EB 

Secchi disc depth 
!Deters 

Chlorophyll a 
mg/cubic meter 

Total phosphorus 
mg/cubic mete.r 

Kjeldahl nitrose.n 
mg/l 

Ammonia niti:ogen 
mg/l 

Nitrate + niti:ite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTD 

'Iotal hai:dness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'let al alkalinity 
mg/l as CaCOJ 

Dissolved oxygen 
mg/l 

S~eci.fic conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 

464 

SAMPLE KEAN 
SIZE 

6 2.1 

8 16. 0 

9 25.7 

2 o. 5 

2 o. 0 

2 0.1 

9 6. 2 

8 5.2 

8 81.7 

8 62.0 

9 75.8 

10 7. 7 

8 156. 5 

3 1.7 

5 1.1 

2 2.0 

2 2.0 

STANDAI\D 
ER.ROB 
0. 19 

2.54 

0.04 

0.01 

0.04 

1.91 

1. 15 

2.81 

2. 0 4 

2.78 

0.62 

0.33 

o. 10 

o.oo 

o.oo 



Vertical p.cof ile fo.c selected measurements on the sampling date 
( 8/~1/79) with che most p.conounced stratification Uf any). 

DEPTH TUH OAYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/cu Iii 

0 27.2 9.3 1 o. g 9.2 19.8 
1 27.1 
2 26. 4 9.5 22.6 9. 1 26.6 
3 2q. 1 
4 22.6 3. 2 17. 1 B.O 6.0 
5 19.2 2.8 36.7 7.8 66.6 
6 14.2 
7 11. 3 1.2 48.3 7.4 22. 1 

'I his lake was not included i.n the National Eu trophic a ti on 
survey. The t.cophic state based on 1S79 survey is eutropbic. 

NCN-PCINT PCI.I.UTIC N SCURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate i.n region = 10.80-11.97 Tons/Acre/Yr 
Potential SLltation indei = 

(watershed area/lake area) x soil loss .cate = 204. 
Potential nut.cient input index = 

area watershed in ro~ crcps/lake area= 6.1 
100.i of watershed is i..n app.coved soil conservation practices. 
Best management practices reccmmended by local scs office: 
pastureland and pastureland improvement, • 

PCIN'I SOURCE POLLUTICN 

Source/NPEDES I (if any) 

Nine Eagles State Park 

LAKE CSE ASSESSMENT 

Comments 

One two-cell lagocn, Two one­
ce.11 lagoons; total retention 

Surzace water classizication(s) 
Class A-p.cimary tody contact recreation. 
Class B(W)-w4ldliie, warmvater aquatic life, secondary body 

contact. 
Class c-raw water source for a potable water su~ply. 

!his lake is not designated as a public water supply. 

Public pai:ks: 
Nine Eagles State fark 
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Estimates of total annual lake use made by Iowa Conservation 
Ccmmission district fishexies biologists based on a cowbiuation 
of existing records and professional judgement. 

ACTIVITY T01Al USE/ACRE USE/HEC'IARE 
Fish.i.ng 

Frcm .boats 40 EO. 60.9 151. , 
ShoJ:e or ice £is.bing 7739. 115.5 286. 6 

Swimming 17906. 267.3 66 3. 2 
Pleasure boating 5186. 77.4 19 2. 1 
Hunting o. o.o o.o 
Picnicking,camping,other 
activitie:s .i;:r:cm fted 
.ty the lake's prese.nce sooco. 746.3 1851.9 
Snowmcbiling 300. 4.5 11. 1 
Ice skating and Cl:OSS-

ccunt.i:y skiing 250. 3.7 9.3 
TOT Al 85461. 1275.5 3165.2 

Special eve4ts at Nine Eagles lake contribdtiwg to moxe 
than normal use include a bass fishing tournament (16 people). 

IMPAI.AMEN'IS 

Eecreational activities in Nine Eagles do net appear to 
be impaired by fOOr wateJ: quality; however, aguatic vegetation 
may impair boating and shoreline fishing. Iowa Conservation 
Commission personnel consider lake usage to be below its po­
tential due to few people living in the axea. 

Estimated aquatic flant coveJ:age 
Estimated ~interkill frequencies: 
Estimated summerkill fxequencies: 

LAKE BESTOBA'IICN fiiCCMMENtATICNS 

3 i 
rare if ever 
rare i! ever 

'Ihe water quality of this lake, like all lakes, is 
st.i:cngly influenced by the materials that are washed into it 
through its t.i:ibutary streams. Silt frcm soil erosion 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 nea.i: term and hastaning the basin's long t9rm 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil ~articles. Follcwing storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with si~ht-feeding fish and the development of fish 
eggs, and may smotter gill-breathing invertebrates. For this 
reascn a strong soil conservaticn program is recommenaed for 
this watershed utilizing the best management practices 
reccmmended by the local soil conservation service office (see 
section on non-Eoint .i;:ollution for this lake). IL addition, 
it is recommended that steps be taken tc reduce the amounts of 
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livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concantrations 
in areas with direct drainage to streams or ti.le lines can 
make significant contributions to the nutrient budge&s of 
downstream lakes. the use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water frcm such lagoons can 
signizicantly reduce the nQtrient contributions from this 
source. The above land use recommendations are made on the 
basis they will heip improve the water guality in the lake and 
slow down the f i.lling of the lake with sediments. They will 
help ~cotect the lake from future degradation; however, it is 
not possible to state the degree such a program mi~ht increase 
the water quality in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-FOJ.nt po.l...l.u~ants to the lake. Furthermore we do Lot ~ave 
adequate informaticn to gauge the effectiveness of such a 
ccnseLvation program. 

487 



NCBTH TiiIN LAKE 

LCCATIGN 
County: Calhoun 

Townshi~ 89 N 

Latitude 
Longitude 

Bange 32 i 

42 Deg 29 Min N 
94 Deg 38 Min w 

Section 33 

WATEBSHED CHABACTEBISiICS 
Watershed area(excluding lake surface) 

351. hectaxes ( 867. acres) 

Seil Associations ~ithin watershed 
Assoc ; area ha 

14 351. 
Estimated land uses (i) 

i of total 
100.0 

Crof land Pasture Forestry !owns Other 
90.6 5.7 0.3 o.o 3.4 

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

14 Nearly level to moderately sloping (0-91) praixie­
derived soils developed from Wisconsin till on t.he 
Cary lobe. Clarion, Webster, Canisteo, and Nicollet 
soils. 

Per cent of shoreiine in public ownership 24 % 

PHYSICAL CHARACTEB131ICS OF LAKE 
Measurements fro~ 1570 map 
Area 183. ha ( 4~3. A) 
length of shoreline 8911. m 29236. ft) 
Maximum depth 4.0 m ( 13.0 ft) 
Mean depth 3.0 m ( 10. ft} 
Vclume 5527167. cubic meters ( 4479. acre-feet) 
Shoreline development 1.86 Volume developm6nt 2.28 
Watershed/lake area ratio 1.9 
Origin cf basin: Natural 
Estimated annual precipitation 74. cm 
Estimated annual runofi 10. cm 
Estimated lake evaforation gq. cm 
Thermal stratification? No 
Major in£lows (named and1or permanent streams) 

Ncne 
Outlet: Unnamed (~o South Twin} 
2C8 Age..ncy: 

Iowa Department of Envixonmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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·-----~-~------------------------------· 

DEPTHS IN FEET 

NORTH TWIN LAKE 
Calhoun County 



PCLLUTION ASSESS~ENT 

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

PARAME'IEli 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

'Iotal phosphorus 
mg/cu.lac meter 

Kjeldahl nitroge~ 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turtidity 
JTU 

'Iotal hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as caco.3 

'I ct al alkalinity 
mg/ l as CaC03 

tissolved oxygen 
mg/l 

S~ecific conductance 
micrcmhos/cm at 25 C 

S ulia te 
mg/l 

Chlo.ride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

5 0.5 

9 42. 2 

,, 80.3 

2 1.6 

2 o. 1 

2 0.3 

10 27. 4 

9 257.3 

9 123.8 

9 162. 4 

9 8.4 

9 "85.6 

7 85.1 

7 2q.6 

1 5.0 

1 s.o 

S'IANDARD 
EBRO ii 
0.04 

2. 41 

6.69 

0.30 

0.01 

0.03 

1. 70 

1. 7 3 

9.33 

12. 17 

10. 8 4 

o.a1 

22. 55 

1.70 

0.20 



Vertical profiie for selected measurements en ~he sampli~g date 
( 8/23/79) with the most pronounced stratification (if a~y). 

DE !=TH '?EME OXYGEN IO?AL p pH CHl a 
m c mg/l mg/cu m mg/CU m 

0 23.3 4.9 105.7 8.3 41. 2 
1 23.3 6.4 96.7 8.3 31. 4 
2 23. 3 6.2 11Ll.O 7.8 30.7 
j 23.3 

This lake was not included in the National Eotrophicatioll 
Survey. the trophic state based on 1S79 su.rvey i s e u t.r o p h.i c • 

NON-ECINT PCLlUTICN SCUBCES 

Shoreline eLosion: 
Negligible 

Estimated erosion rate in region = 0- 3.0 Tons/Acre/Yr 
fctential siltation index = 

(watershed area/lake area) x soil loss rate = 3. 
Fotential nutrient infot index = 

area ~atershed in .row crcps1lake area= 1.7 
4.i of watershed is in approved soil conservation practices. 

Best management practices recommended by local SCS office: 
conservation tillage, tile drainage, field windbreaks. 

PCIN! SOUBCE ECLLUlICN 

Source/NPEDES # (ii any) 

Cabins along lakeshore 
260 begs 

LAKE ~SE ASSESSHEN! 

Comments 

Septic tank inf lovs 
Storage tank 

surface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-wildlife, warmwater aguatic life, secondary body 

contact. 
!his lake is not designated ~s a Fablic water supFly. 

Public parks: 
Featherstcne Memorial PaLk (Couuty) 
Twin Lakes State Park 
Lake's End Access (County) 
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Estimates of total dilnual lake use made by Iowa Conservation 
Ccmmission district fisheries biologists tased on a combination 
of existing records a.nd professicnal judgement. 

ACTIVITY TOTAL USE/ACRE USE/H£C'IARE 
Fishing 

Frcm .boats 2694. 5.9 14.7 
Shere o.r ice fishi.ng 12447. 27.5 68.0 

Swimming 6510. 14.4 35.6 
Pleasure boating S112. 20.1 49.8 
Hunting 326. 0.7 1. 8 
Picnicking,camping,other 
activities _E:i::cm I=ted 
by the lake's presence 180 04. 39.7 98.4 
Snowmobiling 2112. 4.6 11. 9 
Ice skating and CLOSS-
ccuntry skii.ng 173. 0.4 0.9 
TOTAL 514 38. 113.5 28,. 1 

Special eve.nts at North Twin Lake contributing to more 
than normal use include weekly sailboat races (SO people 
eac.h) • 

IM.l?AiliM EN'.15 

Swimming may be impaired i.n North Iwin Lake throughout 
the summer because of Secc.hi depths less than one meter caused 
by algal populations. Frequent vinterkiils may limit fishing 
fOtent.1.al. Iowa Conservation Commission perso~nel state that 
septic tank leakage into the lake may occur. I.c.c. personnel 
consider lake usage to be above its potential. 

Estimated aquatic plant coverage 8 i 
Estimated winterkill frequencies: 1 year out of 5 
Estimated summerkill fre~uencies: rare if ever 

LAKE BESTOBATION B!COMMENDATICNS 

~ater guality ~n North T~in may be affected by inputs 
from the septic tank systems of nearby cabins. The extent of 
the problem, and its possible deleterious effects on tne lake, 
have not been determined. In addition to the iacreased 
nutrient and organic matter lcadin~ to the lake, the potential 
danger of tacterial contamination to lake users is increased. 
It is recommended that an initial study be conducted to 
determine the need for more effective sewage treatment 
faciliti&s for North Twin Lake. 

Eecause this lake is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winter and/or 
summer fishkills. ~he use of artificiai aeration devices to 
maintain dissolved oxygen concentrations should be considered. 
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ihe water ~uality of this lake, like all lakes, is 
strcngly influenced by the mateiials that aie washed iAto it 
through its tributary streams. Silt frcm soil exosian in the 
watershed is detrimental to the lake i~ several ways. It 
contributes to the filling of the basin making the lake more 
shallow in the near term and hastening th~ basin's long term 
extinction. Flant nutrients such as f hosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Following storm events, sediments 
introduced into the lake Leduce light transparency, may 
interfere with sight-feeding fish and the development of fis~ 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management practices 
reccmmended by the local soil conservation service office (see 
section on non-foiBt fOllutian for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reachi~g tributary stxeams. Research 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 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. 7he 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 sediments. They will 
help protect the lake from future degradation; however, it is 
not f ossible to state the degree such a p~ogram might increase 
the water quality in the lake. There are insuff icieat data on 
the present inputs of sedim&nts, nutrients, and other 
non-Feint follutants ~o the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservation program. 
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ClCH.API LAKE 

LOCA'IION 
County: Monona 

Tcwnshif 83 N 

latitude 
longitude 

liange 43 w 

42 Deg 1 Min N 
95 Deg 47 Min w 

Section 13 

WATERSHED CHABAC'IEBISTICS 
Watexshed area(excludiDg lake surface} 

279. hectares ( 689. acxes) 

Seil Associations 
Assoc # 

within watershed 
axea ha 

279. 
uses (i) 

" of total 
100.u 20 

Estimated land 
Cropland 

78.8 
Pasture Forestry Towns Other 

15.3 3.2 o.o 2.7 
Description 
.represented 

ot tofography and soils in soil associations 
in the watershed 

20 Gently slopiDg to moderately steep (2-181) prairie­
derived soils develop€d frcm loess or loess-derived 
sediments. lda, Napier, and Monona soils. 

Per cent of shoreline in public o~nership 0 I 

PHISICAL CHARACTEBISrICS OF LAKE 
Measurements from 1579 map 
A:cea 6. ha ( 15. A) 
Length of shoreline 2871. m 9419. ft) 
Maximum depth 7.3 m ( 24.0 ft} 
Mean depth 3.0 m ( 10. ft) 
Volume 183668. cubic meters ( 149. acre-feet) 
Shoreline develoFment 3.25 Volume development 1.21 
Watershed/lake arEa ratio 46.5 
Origin of basin: Impoundment 
Estimated annual precipitation i4. cm 
Estimated annuai runoff 8. cm 
Estimated lake evaforation Si. cm 
lhermal stratification? Yes 
Major inf lows (named and/or pexmanent streams) 

Ncne 
Outlet: Unnamed 
2C8 A gene y: 

Iowa Department of ~nvironmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 5C319 

4Y4 



I - • 

1512 ftETERS 

1--------------------------------------1 
OLDHAM LAKE 
Monona County 



PCLLUTION ASSESSMENT 
tata from lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for sam~les in 
the upper mixed zcne of the lake. 

PABAMETEB 

Secchi disc depth 
mete.rs 

Chlorophyll a 
mg/cubic mete.I: 

Total phosphorus 
mg;cuhic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nit.rate + nitrite nitrogen 
mg/l 

Seston dry we1~ht 
mg;l 

'Iurhidity 
JTU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as caco,; 

'!ctal cllk.alinity 
mg/l as CaC03 

tissolved oxygen 
mg/l 

Sfecific conductance 
micxomhos;cm at 25 c 

Sulfate 
mg1l 

Chlo.ride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SAMELE LiEAN 
SIZE 

6 2. 0 

11 4.7 

9 33. 4 

2 o.s 
2 0.3 

2 0.1 

1 0 4. 4 

9 2. 0 

9 181.1 

9 104. 7 

9 186.7 

9 6.3 

8 348.8 

3 7.8 

4 3.0 

2 8.0 

2 7.0 

STANDABD 
EJiROB 
0.25 

0.81 

2.04 

0.06 

0.02 

0.02 

0.64 

o.oa 

0.49 

1. 0 5 

1.20 

a.so 

0.17 

o.oo 

o.oo 

o.oo 



Vertical profile foe selected measuxements on the sampling date 
( 7/23/79) with the most pronounced st=atificatioa (if any). 

DEI:TH T :EM E OXYGEN TC'IAL p pH CHL a 
m c mg/l mg1cu m mg/CU m 

0 25. 8 6.5 31.2 8. 1 2. 2 
1 25. 8 
2 25.8 6.5 33.6 a.o 2. 2 
J 2~.3 
4 22. 1 0.4 4i.7 7.5 12. 3 
5 18.4 
6 16. 1 o.o 1i.O 7.4 

T.his laic.e was not included in the National Eutrophication 
Survey. The tcophic state based on 1S79 s~rvey is eutrophic. 

NC!ll-!=CINT POLLUTION SGURCES 

Shoreline erosion: 
A fev sections of shoreline vitb severe erosion 

Estima~ed erosion rate in region= 15.99-27.77 Tons/Acre/Yr 
Potential siitation index = 

(watershed area/lake area) x soil loss rate = 1018. 
Fotential nutrient input index = 

area wateished in rcw crops/lake area = 36.6 
s2.1 of watershed is in approved soil conservation fractices. 

Best management practices recommended by local scs o£iica: 
terraces, contouring, conservation tillage, crop rotation, 
pastureland and pastureland improvement, conservation 
planting (trees,gLass). 

PCIN! SOURCE POLLU!ICN 

No f Cint sources identified 

LAKE CSE ASSESSMENT 

Su£face water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
'Ibis lake is not des.i.gnated as a public water supply. 

Public ~arks: 
Oldham Recreation Area (County) 
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Estimates of total annual lake use made by Iowa Ccnservation 
Commission district fisheries biologists based on a comb~nati~n 
ot existing record~ and professional judgement. 

ACTIVITY 
Fishing 

PLcm boats 
Shore or ice fishing 

s~imming 
Pleasure boating 
Hunting 
Eicnicking,camping,othex 
activities prompted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
ccuntry skiing 
TOTAL 

TOTAL 

2323. 
4046. 
5994. 

495. 
o. 

4168. 
o. 

o. 
17026. 

USE/ACRE 

154.9 
269.7 
399.6 

33.0 
o.o 

277.9 
o.o 

o.o 
1135.1 

USE/HECTABE 

387.2 
674.3 
999.0 
82.5 
o.o 

694.7 
o.o 

o.o 
2837.7 

Sfecial events at Oldham Lake contributing tc more than 
normal use include an outdoor education program (240 people) 
and civic organization meetings (120 Feople). 

IMPAI&MEN~S 

Recreational activities in Cldham Lake do not appear to 
be imfaired bi poo~ water quality or aguatic plants. Iowa 
Ccnservation Commission pexsonnel consider lake usage to be at 
its FOtential. 

Estimated aguatic plant coverage 18 i 
Estimated winterkill fxeguencies: £ar~ if ev2r 
Estimated summerkill freguencies: rare if ever 

LAKE BESTORA!ION RECCMMENDATIONS 

The water guality of this lake, like all lakes, is 
strongly influenced by the mateLials that are washed into it 
through its tLibutaxy streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallcw in ~e neax term and hastening the ~asin•s long term 
extinction. Plant nutrients such as fbosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil farticles. Fellowing sturm events, se~ime=ts 
intioduced into the lake reduce light transfarency, may 
interfere with si~ht-feeding fish and the develofment of fish 
eggs, and may smother gill-breathing invertetrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management fractices 
recommended by the local soil ccnservation service office (see 
secticn on non-faint follution for this lake). In addition, 
it is reco~mended that steps be taKen to reduce tha amounts of 
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livestock wastes reaching txibutary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contiibutions to the nutxient budgets of 
downstrea~ lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot xuuafi, and 
sr-ray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contxibutions from this 
source. The above land use recommendations are made on the 
tasis they will help improve the water quality in the lake and 
slow down the f.1.lling of the lake with sediments. They will 
help protect the lake from future degradation; however, it is 
not f Cssible to state the degree such a progr~m might increa~e 
the water quality in the lake. lhere are insuificiP.nt data on 
the fresent inputs of sediments, nutrients, and other 
non-feint fOllutants to the lake. Furthermore we do not have 
adeguate iniormaticn to gauge the e.ffectiveness of such a 
conservation frog~am. 
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LAKE O.RIENT 

LCCA'IIO N 
County: Adair 

township 74 N 

Latitude 
longitude 

Ba.nge 31 ii 

41 Deg 12 Min N 
94 Deg 26 Min ~~ 

Section 20 

WATEBSHED CHABACT!BlSTICS 
iatershed area(excluding lake surface) 

.:l03. hecta.res ( 501. acres) 

Soil Associations 
Asscc # 

30 
33 

witbi.n watershed 
area .ha 

87. 
116. 

Estimated land uses (~) 

I of total 
Li 2. 7 
57.3 

Ctcpland Easture Forestry ?owns Other 
76.1 18.q 2.2 o.o 3.4 

Descripticn oi toFography and soils i~ soil associations 
represented in the watershed 

30 Gently to strongly sloping (2-14$) Frair.ie-de.rived 
soils developed from loess, Fre-Wisconsin till, or 
pre-Wisconsin till-derived faleoscls. Shatpsburg, 
Shelby, and Adair soils. 

33 Nearly level to moderately sloping (0-9%) prairie­
der ived soils developed from loess er p~e-Wisconsin 
till-detived Faleosols. Sharpsburg, Macksburg, 
Winterset, and Clarinda soils. 

Per cent of shoreline in public ownership 100 ~ 

PHYSICAL CHABACTEBIStICS OF LAKE 
~easu~ements from 1578 maf 
Area 6. ha ( 16. A) 
Length of shoreline 1177. m ( 3862. ft) 
Maximum depth 3.7 m ( 12.0 ft) 
~ean deFth 2.0 m ( 7. ft) 
Vclume 125777. cubic meters ( 102. acre-feet) 
Shoreline develo~ment 1.32 Volume development 1.63 
Watershed/lake area ratio 33.8 
Origin of tasin: Impoundment 
Estimated annual ptecipitation 81. cm 
Estimated annual runoff 15. cm 
Estimated lake evaporation 97. cm 
Thermal stratification? No 
~ajar inf lows (named and/or permanent streams) 

None 
Out.let: Unnamed 
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208 A9ency: 
Iowa Department of Environ~ental Quality 
900 East Grand Avenue 
Des Moines, Iova SC31S 

FCLlUTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
~as samfled at least 3 ti~es. Averages are for samples in 
the upper mixed zone of the lake. 

l?ABA~ETEli 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

'Iotal pbost:horus 
mg/cul::ic illeter 

Kjeldahl uitroge.n 
mg/l 

Ammonia Ditro9en 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry ~eight 
mg/l 

'I ur.bidi ty 
J'rU 

'Ictal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Tctal alkali.nity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micrcmhos1cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassi um 
mg/l 
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SAMELE MEAN 
SIZ! 

5 o. 8 

11 44.8 

9 91.8 

2 o. 6 

2 o. 1 

2 o. 1 

11 12. 4 

10 7. 2 

8 122. 7 

8 81.0 

11 7.8 

9 279.4 

2 o. 8 

3 11. 8 

2 6. 5 

2 4.0 

STANDARD 
EB ROB 
0.02 

3. 21 

7.53 

o.oa 

o.oo 

o.oo 

0.31 

0.57 

0.92 

1. 36 

.2.92 

0. 17 

10. 15 

0.25 

0.17 

a.so 

o.oo 



Vertical prcfile for selected measuraments on the sampling date 
( 8/ 7/79) with the most pronounced st.ratification (ii any). 

D.EFTH '!EMF CXYGEN TOTAL p pB CHL a 
m c mg/l mg/CU m mg/CU iD 

0 27.5 7.4 103.8 8.4 32. 2 
1 27.5 7.3 101.2 8.4 39.3 
2 27.4 6.7 125.5 a.2 ij 4. 2 
3 23.6 

This lake was not included in the National Eu t.ro f hie a tiou 
Survey. The t.rophic state based on 1979 survey is eutrophic. 

NCN-l?CINT POLLOTICN SCORCES 

Shoreline erosion: 
Negligible 

Estimated e.rosion rate in region= 7.00- 9.18 Tons/Acre/Yr 
Potential siltaticn index = 

(watershed area/lake a.rea) x soil loss rate = 274. 
Potential nutrient input index = 

area watershed in rcw crops/lake area= 25.7 
q1.~ of wate.rshed is in approved soil conservation Eractices. 

Best management practices reccmmended by local scs office: 
terraces, conservation tillage, contouring, gulley control 
structures/ exosion central structures. 

~CIN'! SOOBCE POLLUTICN 

No point sources idEntified 

LAKE USE ASSESSMENT 

Surtace water classification(s) 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

ccntact. 
Class c-raw water source for a potable water supply. 

This lake is used as a raw water source fer 
about 320 persons at Orient • 

.E'ablic i;:arks: 
Lake Orient (County) 

Estimates of totai annuai lake use made by Iowa Conservation 
Commission district fisheries biologists cased on a combination 
of existing records and proiessional judgement. 

ACTIVITY 
Fishing 

Frcm boats 

TOTAL 

503 

USE/ACBE USE/HECTABE 

30.7 81.8 



~hore or ice f ish1ng 2280. 142.5 380.0 
Swimming o. o.o o.o 
Eleasure boating 269. 16.8 44.8 
Bunting 426. 26.6 71.0 
Picnicking,camping,ather 
activities frOmfted 
by the lake's presence 51C2. 318.9 850.3 
Sncwmcbiling E7. 5.4 14.S 
Ice skating and crass-
ccuntry skiing 67. 5.4 14.5 
TC?Al 97q2. 5q6.~ 1457.0 

I~PAIB8ENTS 

Water clarity is poor in Lake Orient throughout the summer 
as indicated by Secchi depths less than one meter caused by 
algal populations. Aquatic vascular plant growth may impair 
boating and shoreline fishing. Iowa Conservation Commission 
personnel consideL lake usage to be below its potential. 

Estimated aguatic flant coverage 15 I 
Estimated vinterkill freguencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION BECCMMENDATICNS 

Because large quantities of rooted aquatic vegetation 
intexiere with recreational activities in this lake, a program 
of vegetation control is recommended. While this might be 
accomplished through mechanical harvest or the use of 
chemicals, studies in othe£ Iowa iakes have shown that 
controlled stocking of the impo£ted White Amur at the proper 
densities can frovide biological control. The 
cost-effectiveness and suitability of White Amur stocking 
should be investigated for this lake. 

the water guality of this lake, like all lakes, is 
strongly inf lueuced by the materials that ace vazhed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detLimental 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 term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrcgen and several pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
intrcduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develofment 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 ma&agement practices 
recommended by the local soil conservation service office (see 
section on non-~oint pollution for this lake). In addition, 
it is recommended that steps ce taken to reduce the dmounts of 
livestock wastes reaching tributary streams. Resedrch on the 
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Iowa great lakes has indicated small l~vest~c~ concentiations 
in areas with direct drainage to streams or tile lines can 
make significant coatri~utions to the nutrient budgets of 
downstream lakes. The use of p=actices sucb dS diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation vf surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. ~he above land use cecommendations are made on the 
basis they will help improve the watar guality in tha l~~e and 
slov down the filling of the lake with sediments. They will 
help protect tt.e lake from future degradation; however, it i$ 
net f Ossible to state the degree such a ?rogram might increase 
the water quality in the lake. lhere are insufficient data on 
the present inputs of sediments, nutrients, aud other 
non-point pollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness oi such a 
conservation program. 
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C'ITEB CBEEK LAKE 

LCCATICN 
County: Tama latitude 42 

Long.i tuda 92 
Township 84 N Iiange 14 i 

WAXERSHED CBABACTEBIS'IICS 
Watershed area(eicluding lake surface) 

392. hecta.res ( 969. acres) 

Seil Associations within watershed 

Deg 3 Min N 
Deg 31 Min w 
Section 31 

Assoc I area ha 
56 325. 
78 67. 

'5 of total 
82.9 
17. 1 

Estimated land uses (j) 
Cropland Pasture Fores~ry Towns Other 
6f.3 9.4 1.a o.o 22.s 

Description of topography and soils in soil associations 
represented in the ~atershed 

56 Gently to strongly sloping (2-14i) prairie to forest­
derived soils developed from loess. 'Iama, Downs, and 
Eayette soils. 

78 Nearly level to moderately sloping (0-9~) prairie­
derived soils developed from loess or loess over 
~re-Wisconsin till on the Iowan Erosion surface. 
Tama, Dinsdale, ~uscatine, and Garvin soils. 

Per cent o~ shoreline in public ownership 100 ~ 

PHYSICAL CHABACXERISTICS OF lAKE 
Measurements from 1579 map 
Area 30 • .ha ( 7q. A) 
Length of shoreline 4176. m ( 13701. ft) 
Maximum depth 7.9 m ( 26.0 ft) 
Mean depth 3.0 m ( 10. ft) 
Volume 899061. cubic meters ( 729. acre-feet) 
Shoreline develo~ment 2.16 Volume development 1.14 
Watershed/lake axea ratio 13.1 
Origin of basin: I~fcundme.nt 
Estimated annual precipitation 86. cm 
Estimated annual runof£ 18. cm 
Estimated lake evaporation 91. cm 
lher~al stratification? Yes 
Major inflows (named and/or permanent streams) 

Ncne 
Outlet: Unnamed 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa SC319 
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707 l!ETEBS 

1-------------------------­------------1 
OTTER CREEK LAKE 
Tama County 



ECLlOtION ASSESSMEN! 
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 zone cf the lake. 

l?ABAftETIR 

secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

'Ictal fhosphorus 
mg/cubic meter 

Kjeldahl nitJ:ogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Sestoa dry weig~t 
mg/l 

Turbidity 
J'l'U 

'Ictal hardness 
mg/l as CaCOJ 

Calcium hardness 
mg/l as CaC03 

'Ictal alkalinity 
mg/l as c.acc3 

Dissolved oxygen 
mg/l 

Specific condactaDce 
micrcmhcs;cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassium 
mg/l 

SAMPLE MEAN 
SIZE 

6 1. 1 

8 45.5 

9 48. 6 

2 o. 6 

2 o. 1 

2 o. 1 

7 8.3 

8 5.3 

9 153.1 

9 87. 6 

8 139.0 

8 8.1 

8 263.1 

4 11. 3 

5 6.4 

2 4. 0 

2 3. 0 
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STANDABD 
EB.ROB 
0.07 

5. 11 

4.03 

0.01 

o.oo 
0.01 

0.40 

0.61 

2.33 

3.65 

0.68 

15. 32 

1. ~ 2 

0.10 

o.oo 

o.oo 



Vertical prcfile for selected measurements on the sampling date 
( 7/30/79) with the most ~renounced stratification (if any). 

DE.PT H TEMP OXYGEN TOTAL p pH CHL a 
m c ·mg/l mg/cu m mg/cu m 

0 25.5 6.0 4~.4 8.2 68.5 
1 25.4 
~ 2~. 3 5.7 4S.4 8.2 21.7 
3 25. 1 
4 22.a 0.9 54.4 8.1 1'4. 2 
5 21.6 
6 20.a o.o 19C.3 7.8 6. ti 

This lake was not included ill the National Eu trophication 
Survey. The tru~hic state .based on 1979 survey is eutrophic • 

NOH-1?CINT PCLlDTICN SCURCES 

Shoreline erosion: 
A few sections of sho~eline with severe erosiou 

Estimated erosion rate in region = 11.98-13.19 ~ons/Acre/Yr 
Eatential siltation index = 

(watershed area/lake area) x soil loss rate = 165. 
Potential nucrient inFut index = 

area watershed in row crops/lake area = 8.7 
57.S of watershed is in approved soil ccnservation practices. 

Best management practices recommended by l~cal SCS office: 
conservation tillage, terraces, grass waterways, 
pasturelaod and pastureland improvement, contouring. 

FClNT SOOBCE ECLLUTICN 

No pcint sourcas identified 

LAKE CSE ASSESSMENT 

Surface water classification(s) 
Class A-prima4y body contact recreation. 
Class B(W)-wildlize, warmwater aquatic life, secondary body 

contact. 
This lake is not desisnated as a FUblic water supply. 

Pul:lic parks: 
OtteI Creek Lake and ~ark (County) 

Estimates of total an~ual lake use made by Iowa Conservation 
Ccmmission district fisheries biologists based on a combination 
of existing records and professicnal judgement. 

ACTIVITY 
Fishing 

Fr:cm boats 

TOTAL 

2137. 
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USE/ACBE USE/HECTARE 

28.9 71.2 



Shore or ice fishing 2362. 31.9 78.7 
S wimmi.ng 1759. 23.8 58.6 
Pleasure boating 373. 5.0 12. 4 
Hunting o. o.o a.a 
P1cll.l.ck1ng,camp1ng,other 
activities prcmpted 
by the lake's presence 8628. 116.6 287. 6 
Snowmobiling o. o.o o.o 
Ice skating and ci:oss-
ccuntry skii.ng o. o.o o.o 
TOTAL 15259. 206.2 508. 6 

IMPAI.li!ENTS 

Swimming may he impaired in Ctter Creek Lake auring par& 
of the summer becaus€ of seccbi d~pths less than one meter 
caused by algal populations. Aquatic vascular plant growth 
may impair boating and shoreline fishing. Iowa Conservation 
Commission fersonnel consider lake usage to be below its po­
tential due to shoreline erosion and aquatic plants. 

Estimated aquatic plant coverage 18 ~ 
Estimated winterkil.l frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTORATION R!CO!aENDATICNS 

Because localized quantities of rooted aquatic vegetation 
interfere with recreational activ~ties in this lake, a program 
of vegetation con.trcl is ~ugg~ted. While this might be 
acccmflished through the use 0£ chemicals or a ihite Amur 
stocking program, the aquatic weed density is relatively small 
and localized close to shore. Mechanical re~oval may be the 
most practical contrcl method; however the cost-effectiveness 
and suitability of this method shculd be investigated for this 
lake. 

The water quality of this lake, like all lakes, is 
stronglJ influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is det~i~ental to the lake in several ways. It 
contributes to tte filiing of the basin making the lake more 
shallow in the near term and hastening the basin's long ~erm 
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 
intrcduced inco the lake reduce light transparency, may 
interfere with sight-feeding fish and the develo~ment of fish 
eggs, and may smother gill-breathing invertetrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best waLa5emer.t ;ractic~s 
recommended by the local soil conservation service office (see 
secticn on non-faint pollution for this lake). In addition, 
it is recommecd£d that steps be taken to reduce the amouats of 
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livestock wastes reaching tributary streams. Research on the 
Iowa graat lax€s has indicated small live~tock concentrdtion~ 
in areas ~ith direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream la~es. 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 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis the1 will helf improve the water quality in the lake and 
slow down the filling of the lake ~ith sediments. They will 
hel~ protect the lake from future degradation; hovaver, it is 
not fOSsible to state the degree such a program might increase 
the water ~uality in the lake. There are insufficient data on 
the fresent inputs of sediments, nutrients, and other 
non-foint pollutants to the laka. Furthermore we do not have 
adeguate informaticn to gauge the effectiveness of such a 
ccnservation p~ogram. 
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OTTUMWA LAGOON 

LCCA'IION 
County: Wapello 

'.Iownship 72 N 

Latitude 
Longitude 

Range 14 w 

41 Deg 1 Mi.n N 
92 Deg 25 Min W 

Section 25 

iAT!Ji.SHED CHARACTEB1StICS 
Watershed area(excluding lake suxface) 

903. hectares ( 2 231. acres) 

Soil Associations 
Assoc I 

7 
38 
IJ7 

within vatei:shEd 
area ha 

528. 
358. 

16. 
Estimated land uses (~) 

Cropland Pasture Forestry 
27.2 17.0 13.1 

Towns 
41.2 

~ of total 
58.5 
39.7 

1. 8 

Other 
1. 5 

Description of to~ography and soils in soil associations 
represented in the watershed 

7 Nearly level and gently sloFing (0-51) prairie-derived 
soils developed from alluvium. Soils on steep 
adjacent upland slopes are included in some areas. 
Colo, 2ook, and Nodaway soils. 

38 Gently slopiDg to steep (2-253) forest-derived soils 
developed from ~re-Wisconsin till or loess. Lindley 
a.nd Weller soils. 

47 Moderately sloping to very steep (5-301) forest­
derived soils developed from loess, pre-Wisconsin 
till, or pre-wisconsin till-derived paleosols. 
Clinton, Lindley, and Keswick soils. 

Per cent of shoreline in public cwnership 100 ~ 

PHYSICAL CHABACTEBISTICS CF LAKE 
Measurements from 1975 map 
Area 24. ha ( 59. A) 
Length of shoreline 3248. m ( 10655. ft) 
Maiimum depth 3.7 m ( 12.0 ft) 
P!ean depth 1.9 m ( E. ft) 
Volume 576214. cubic meters ( 467. acre-feet) 
Shoreline development 1.65 Volume development 1.53 
Watershed/lake area ratio 37.6 
Origin of basin: Old river channel 
Estimated annual precipitation 86. c~ 
Estimated annual runoff 16. cm 
Estimated lake evaporation 91. cm 
Thermal stratification? No 
Major inf lows (nam€d and/or permanent streams) 

Kettle creek 
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691 !ETBBS 

1--------------~-----------------------1 

DEPTHS IN FEET 

OTTUMWA LAGOON 
Wapello County 



Outlet: Gated outlet to Des Moines River 
208 Agency: 

Iowa Depart~ent of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa SC319 

POLLUTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Aver39es are for sami:.les i.n 
the upper mixed zone cf the lake. 

PARA METE Ii SAMPLE MEAN srANDARD 
SIZE ER ROB 

Secch.i disc dei;th 5 o.s 0.01 
meters 

Chlorophyll a 11 77.3 8.28 
mg/cubic mete.r 

Total phosphorus 1 0 440.9 So. 07 
mg/cubic meter 

Kjeldahl nitrogen 2 0.7 0.03 
mg/l 

Ammonia nitrogen 2 0.1 0.02 
mg/l 

Nitrate + nitrite nitrogen 2 0.1 0.02 
mg/l 

seston drl' weight 10 18.0 1. 17 
mg/l 

Turbidity 9 8.6 0.53 
JTU 

Total hardness 11 256.0 6.27 
mg/l as CaCC3 

Calcium haxdness 11 172. 9 6 •. 78 
mg/l as CaC03 

'Iotal alkali.nity 10 19 3. 4 7.12 
mg/l as CaC03 

Dissolved oxy~en 11 8.5 1. 31 
mg/l 

S~ecific conductance 10 563. 0 13. 09 
micramhos/cm at 25 c 

Sulfate 3 76.2 4. 13 8 
mg/l 

Chloride 3 35. 7 0. 17 
mg/l 

Sodium 2 25.5 o.so 
mg/l 

Potassium 2 5.0 o.oo 
mg/l 
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Vertical profile for selected measurements on the sampling date 
( d/ 8179) with the mcst Fronounced stratification (ii any) • 

DEPTH 
m 

TE.MP 
c 

GXYGEN 
1119/l 

0 29.7 11.3 
1 29.7 11.3 
2 29.o 10.s 

This lake vas not included 
Survey. The trophic state 

NCN-PCINT PCLlDTICN SCDBCES 

Shoreline erosion: 

TOTAL P 
mg;cu m 

p fi Ci:il a 
ill-J/CU iil 

246.0 8.6 66.2 
260.0 8.6 69.2 
260.0 a.s 12.2 

in the National Eutrophication 
based on 1979 survey is eutrophic. 

A few sections of shoreline with severe erosion 
Estimated erosion rate in region = 10.60-11.97 ~ons/Acre;Yz 
Pctential siltation index = 

(watershed area/lake area) x soil loss rata = 332. 
Potential nutrient infut indai = 

area watershed in row crops/lake area = 7.9 
62.I of watershed is in approved soil conservation ~ractices. 

Best management practices recc~mended by local SCS oifice: 
pastureland and pastureland improvement, landgradiny for 
drainage, crop rotation, contouring, ccnservation tillage, 
terraces. 

PCINT SOURC~ POLLUtICN 

source/NPEDES # (if any) 

City cf Ott um wa 

LAKE OSE ASSESS!ENT 

comments 

Sewage via stcrm sewer during 
moderate rainfall 

Surface water classitication(s) 
ciass A-primary body contact recreation. 
Class B(W)-wildlite, varmwater aquatic life, secondary body 

contact. 
This lake is not designated as a Fuhlic water supply. 

Public i:arks: 
Ottumwa City 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 
Fishing 

Frcm boats 

TOTAL 

243. 
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USE/ACEE USE/HECTARE 

4.1 10.1 



Shore or ice fishing 4777. 81.0 199. 0 
Swimmi.ng o. o.o o.o 
Pleasure boating 65. 1. 1 2.1 
Hunting o. o.o o.o 
Eicnicking,camping,cther 
activities p:ompt.ed 
by the lake's presence 5104. 86.S 212.7 
Snovmcbiling 1199. 20.3 so.o 
Ice skating and cross-
ccuntxy s.ki.in g 3997. 67.7 166. 5 
TOTAL 153 65. 260.8 641. 0 

Sp€cial events at Ottumwa Lagoon contributing to more 
than normal use include num~rous carnivals and concerts held 
in the city park. 

IPIPA.IliMENlS 

Swimming may te impaired i.n Cttumwa Lagoon throughou~ the 
summer tecause of Secchi depths less than one meter caused by 
algal populations. Frequent winterkills may limit !ishing po­
tential. Iowa Conservation Commission pexsonnel state that 
storm and domestic se~er overflow may enter the middle ldgoon 
following heavy rains. r.c.c. personnel consider lake usage 
to be below its potentiai due to poor fishing a.nd a lack of 
toat ramps. 

Estimated aguatic plant coverage o.q~ 

Estimated winterkill frequencies: 1 year cut of 5 
Estimated summerkill fregue.ncies: rare if ever 

LAKE BESTOBATION RECOHMENDATICNS 

•ater quality in Ottumwa lagoon may be impaired by 
various urtan inputs. Storm water runoff frcm the city of 
Cttumwa enters the lake. Roadway dirt, deicing salt, organic 
matter, aud nutrients are introduced into the lake by this 
urban runoff. In atldi~ion, raw sewage also flows into the 
lake when hydraulic loading is high during moderate to heavy 
rainfall periods. tivers.ion of storm sewer outflow may 
imFrove water quaiity in the lake to some degree by reducing 
nutrient and organic matter loading. City cfficia:s sta~e the 
input from sanitazy sewers could be eliminated by installing 
nev pipe in existing tunnels. Diversion of both storm and 
sa~itary severs would likely be most effective in improving 
water quality as vell as eliminating the ~otential danger of 
bacterial contamination to lake users. 

Because this la~e is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winter and/or 
summer fishkills. The use of artificial aeration devices to 
maintain dissclved oxygen concent~ations should be considered. 

the water quality of this lake, like all lakes, is 
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strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallov i~ the near term and hastening the tasio•s long term 
extinction. Piant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carri€d ~ato the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transpare~cy, may 
interfere with sight-teeding fish and the development of fish 
eggs, and may smother gill-breathing invertetrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management fractices 
recommended ny the local soil conservation service office (see 
section on non-feint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amo~ts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with d.iL'ect 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 ru~off, and 
spray irrigation of surplus water frcm such lagoons 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 ~uality 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 d program might increase 
the water quality iA the lake. ~here are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-feint fCliutants to the lake. Furthermore ve do not have 
adeguate information to gauge the effectiveness of such a 
ccnservation program. 
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LAKE PAHOJA 

LCCATICN 
County: Lyon 

Tcwnship 99 N 

lat.i tude 
Longitude 

liange 48 w 

43 De-; 23 Min N 
56 Deg 28 Hin w 

Section 23 

iATEBSBEO CHABACTEBISTICS 
Watershed area(excluding lake suLface) 

1600. hectaxes ( 3954. acres) 

Seil Associations 
Assoc # 

2 
27 

•ithin watershed 
area ha 

1305. 
295. 

Estimated land uses (~) 

Cropland Pasture Eorestry 
88.8 7.8 0.6 

Towns 
a.a 

3 of total 
81.6 
18. 4 

Other 
2.7 

Description of topography and soils 
represented in the watershed 

in soil associations 

2 Gently and moderately sloping (2-9%) prairie-derived 
soils developed from loess. Moody soils. 

27 Gently sloping (2-51) praixie-derived soils developed 
from loess. Moody soils. 

Per cent of shoreline in public cwnership 100 % 

PHYSICAL CHABACTEBIS!ICS OF LAKE 
Measurements from 1979 maf 
Area 7. ha ( 16. A) 
length of shoreline 5qJ6. m ( 17835. ft) 
Maximum depth 9.1 m ' 30.0 ft) 
Mean defth 3.2 m ( 10. ft) 
Vclume 840372. cubic meters ( 681. acre-feet) 
Shoreline development 2.98 Volume develcpment 1.04 
Watershed/lake area ratio 228.6 
Origin of basin: Impoundment 
Estimated annual precipitation 63. cm 
Estimated annual runoff 5. cm 
Estimated la~e evaForation 91. cm 
thermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

Ncne 
Outlet: Un.named 
2C8 Agency: 

Iowa Department of Envu:onmental Quality 
900 Ea~t Gxand Avenue 
Des Moines, Iowa 50319 
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DEPTHS IN FEET 

1382 flETEBS _________________________ , 
LAKE PAHOJA 
Lyon County 



POLLUTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each laka 
vas sampled at least 3 times. Ave.rages are for samfles in 
the Uf per mixed zone of the lake. 

I>ABAMETEB 

Secchi disc depth 
iDeters 

Chlo.rcp.hyll a 
mg/cubic mete.r 

'Ictal phospnorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry waight 
mg/l 

Turbidity 
JTU 

'Iotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'Ictal alkalinity 
mg/l as CaC0.3 

Dissolved ox1gen 
mg/l 

Sfecific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chlcride 
mg/l 

Scdium 
119/l 

Pctas.sium 
mg/l 

520 

SAMPLE HEAN 
SIZE 

6 1.5 

10 17.6 

8 743.7 

2 1. 8 

2 o. 9 

2 1. 2 

1 0 6. 0 

8 3.9 

8 283.0 

8 171.7 

10 245.9 

8 6.3 

8 57 5. 0 

4 51.S 

5 23.7 

3 17.3 

3 22.7 

STANDARD 
ERROR 
0.20 

8.43 

98. 50 

o.oo 

0.02 

1. 14 

0.49 

2.oS 

6.72 

2.09 

1.86 

5.98 

1. 97 

0.12 

0.33 

0.33 



Vertical prcf ile for selected measurements on tba sampling date 
( 8113179) with the mcst pronounced stratification (if any}. 

DEI=TH 
m 

0 
1 
~ 

"' 3 
4 
5 
6 
7 

TEISE 
c 

22.s 
22.5 
22.S 
22. 5 
22.5 
21.5 
19.5 
17.9 

OXYGEN 
mg/l 

4. 1 

4. 1 

3.9 

o.o 

TOTAL P 
mg1cu m 

696.0 

696.0 

71c.0 

1632.0 

pn 

8.6 

8.6 

8.6 

7.9 

CHL a 
mg/cu m 

25. 4 

18. 3 

9.0 

3. 7 

This lake was not included in the Naticnal Eutrophicat:..iou 
Survey. !he trophic state based on 1979 survey is eutrophic. 

NCN-ECINT POLLUTICN SCURCES 

Shoreline erosion: 
Negligible 

Estimated e£osion rate in region = 10.80-11.97 Tons/Acxe1Yr 
Potential siltation index = 

{watershed area/lake area) x soil loss rate = 676. 
Potential nutrient input index = 

area ~atershed in row crops/lake area = 52.6 
80.~ of watershed is in approved soil conservation ~ractices. 

Best management practices reccmmended by local SCS office: 
terraces, contouring, consaxvation tillage. 

PCIN! SOUBC! POLLUlICN 

No FOint sources identified 

LAKE USE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recrea~ion. 
Class B(W)-vildlife, w:irmwater aquatic lite, secondary body 

ccntact. 
This lake is not designated as a public water supply. 

l'ublic farks: 
Lake Pahoja Recreation Aiea {Ccanty) 

Estimates of total a.anual lake use made cy Iowa Conservation 
Commission district fisheries biologists based on a combination 
of existing Iecoxds and professional judgement. 

ACTIVITY 
Fishing 

.Frcm boats 

TOTAL 

1032 • 

521 

OSE/ACBE USE/HECTARE 

64.5 147.4 



Sho.ce o.r ice fishing 20i4. 1-'9.6 29 6. 3 
Swin;ming 4364. 272.8 623.4 
Pleasure boating 3 25. 20.J 46.4 
Bunting o. o.o o.o 
P1cnicking,camFing,other 
activities fI:Cmt=ted 
by t.he lake's p.resence 10130. 6 33.1 144 7. 1 
Snowmobiling o. o.o o.o 
Ice skating and c.ross-
ccunt.cy skiing 3S2. 23.9 54.6 
TOTAL 18307. 1144.2 2615.3 

IMPAIRM.EN'IS 

Swimming may be impaired in lake Pahcja du.ring pa.rt of 
the summer because of Sscc.h.i depths less than one meter caused 
by algal populations. Aquatic vascular plant growth may im­
~ai.c boating and shoreline fishing. i.re~uent winterkills may 
limit fishing ~otential. Iowa Conservation Commission person­
nel consider lake usage to be belcw its potential due to poor 
fishing. 

Estimated aguatic Elant cove.rage 50 i 
Estimated winterkill f.reguencies: 1 year out of 3-5 
Estimated summerk.il.l frequencies: rare if ever 

LAKE RESTORATION BECOhMENDATICNS 

Eecause this iake is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winte.r and/or 
summer fishkills. The use of artificial aeration devices to 
maintain dissolved oxygen conceDtrations is recommended. 
According to the Lyon County Ccnservation Boaid, proposed 
management flans for Lake Pahoja include the installation of 
ae.rators in the summer of 1980. 

Because large guantities of rooted aquatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetaticn contxol is recommended. While this might be 
accomplished through mechanical harvest or the use of 
chemicals, studies in other Iowa lakes have shown that 
controlled stocking of the imforted 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 ~ater ~aality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt fxcm soil erosion 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 lon~ term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrcgen and several pesticides are carriad into the lake 
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attached to soil particles. fellowing storm events, sediments 
intzoduced into the lake ~educe light transparancy, may 
interfere with sight-feeding fish and the develo~ment of fish 
eggs, and may smother gill-~reatbing inver~ebrates. Eor this 
reason a stzong soil conservation program is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-faint fOllution tor this lake). In addition, 
it is recommended that steps be taken ta reduce the amounts of 
livestock wastes reaching tributary streams. Besearch 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 
downstream lakes. ~he ~se of practices such as diversion 
terraces a.Dove feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons ca~ 
significantly reduce the nutrient contributions from this 
source. The a~ove land use xecommendations are ~ade on the 
basis they will help improve the water quality in tha lake and 
slow down the filling of the lake with sediments. They will 
help protect the lake from future degradation; however, it is 
not fOssible to state the degree such a pro9raw might increase 
the water quality in the lake. There are insufficient data on 
the present inputs of sediments, nutxients, and other 
non-feint pollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnse~vaticn frogram. 
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PIEBCE CRE.l:.K .EC Ni:; 

LCCATIC N 
County: Page LatitudE:: uo 

Longitude 55 
Township 70 N &ange 39 w 

WATEBSHED CHARACTEBISTICS 
Watershed area(excluding lake sucface) 

1129. hectares ( 2789. acres) 

Soil Associations 
Assoc # 

26 

&ithin watershed 
area ha 

1129. 
Estimated land uses (i) 

Deg 50 Hin N 
Deg 21 !lin w 
Sectic..11 29 

jg of total 
100.0 

CrcEland Pasture Forestry Towns Other 
00.0 0.1 o.3 o.o 3.o 

Cescription of tofography and soils in soil associations 
represented in the ~atershed 

26 Gently to stcongly sloping (2-14~) prai.cie-derived 
soils developed from loess. Marshali soils. 

Per cent of shoreline in public c~nership 35 I 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1978 map 
Area 14. ha ( 34. A) 
Length of shoreline 3787. m ( 12424. ft) 
naximum depth 8.5 m ( 28.0 ft) 
f!ean dei:th 2.1 m ( 7. ft) 
Vclume 292225. cubic meters ( 237. acre-feet) 
Shoreline develcpment 2.90 Volume development 0.75 
watershed/lake acea ratio 80.6 
Crigin of basin: Impcundment 
Estimated annual pxecipitation 86. cm 
Estimated annual Lunoff 13. cm 
Est~mated lake evaforation 102. cm 
Thermal stratificdtion? Yes 
Major inf lows (named and/or permanent streams) 

Unnamed 
Outlet: Un.named 
2C8 Agency: 

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

3421 ft!TERS 

1--------------------------~-----------1 

PIERCE CREEK POND 
Page county 



RCLLUTION ASSESSMENT 
Data from lake survey in the summer oi 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the upper mixed zone cf the lake. 

PARAME'IEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

Total phosphorus 
mg/cu.bic mete.c 

Kjeldahl niticgen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Tur .b.i.di ty 
J'IU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'Iotal alkali.n.ity 
mg/l as caco~ 

Dissolved oxygen 
mg/l 

Sfecific ccnductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 

!: 2 6 

SAMPLE ~EAN 

SIZE 
6 0. 4 

8 44. 2 

6 124.2 

2 0.6 

'2 0.3 

2 o.s 

8 25. 4 

6 27.2 

4 131.0 

4 as.a 
6 118.7 

8 7.8 

6 270.0 

3 6.1 

3 3.8 

2 s.o 

2 6.0 

.31ANDARD 
EB BOB 
0.04 

7.83 

23.69 

0.09 

0.03 

0.02 

2.21 

3.67 

5.20 

3. 56 

3.89 

0.82 

24 .19 

0.83 

0.17 

o.oo 

o.oo 



Verticdl profile for selected measurements on the sampling date 
( 8/ 7/79) with the mcst pronounced strati£ication (if anyJ. 

DEPTH TE£H? OXYGEN TOTAL p pB CI:ll a 
m c mgtl mg/cu m mg/cu m 

0 29.4 10. 1 82.2 a. 6 53. 9 
1 29.2 9.8 8E.3 8.6 59.9 
2 25.2 
3 22.5 o.s 132.2 7.6 56.S 

This lake vas aot i~cluded in the National Eutrophication 
Survey. The txophic state .based on 1979 survey is eutiophic • 

NCN·PCINT PC.LLUTICN SCUBC!S 

Shoreline erosion: 
Negligible 

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

(vatexsbed area/lake area) x soil loss rate = 1016. 
Potential nutrient input index = 

axea watershed iD rov crcps/lake area = 71.0 
fS.~ of watershed is in ap~roved soil conservation practices. 

Best management practices recommended by local scs office: 
crop rotation, pastureland and pastureland improvement, 
terraces, grass waterways, gulley control structures/ 
erosion control structures. 

PCINi SOUBCE EOLLUTICN 

No fOint sources identitied 

LAKE CSE ASSESSMENT 

surface water classification(s) 
This iake h~s not yet teen classified. 

This lake is not designated as a f Uhlic water sup~ly. 

Eublic farks: 
Pierce Creek aecreaticn Area (County) 

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

ACTIVITY TOTAL DSE.1ACBE USE/HECTARE 
Fishing 

Ficm boats 3236. 95.2 231. 1 
S.hcte oi:: ice f ish.i.ng 56•0. 283.6 688. 8 

Swimming o. o.o o.o 
Pleasure boating 854. 26.3 63.9 
Hunting o. o.o a.a 
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Eicnicking,camFing,ctber 
activities ptcm~ted 
by the lake's p4esence 
Snowmcbiling 
Ice skating and cross­
ccuntry skiing 
TOTAL 

616. 
o. 
o. 

145€9. 
o.o 

429.1 

58.3 
o.o 
o.o 

1042.1 

Special events at Pierce Creek Pend contributing to more 
than normal use include a Boy Scout camparee (140 people). 

IftPAIB8ENTS 

Swimming may be impaired in Iiexce Creek Pond throughout 
the summer because of Secchi depths less than one meter caused 
bJ algal populations and other suspended matte~. Aquatic vas­
cular plant growth ~ay ~mpair boating and shoreline fishing. 
Shoreline erosion and siltaticn are significant prob~ems. 
Iowa Conservation Commission ~erscnnel consider lake usage to 
be below its ~otential due to a lack of facilities. 

Estimated aguatic FlaDt coverage 12 i 
Estimated winterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOBATION BECCMftENCATICNS 

Eecause large guantities of rooted a~uatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetaticn control is recommended. While this might be 
accomFlished thiougb mechanical harvest or the use of 
chemicals, studies in other Iowa lakes have shown that 
controlled stocking of the imForted White Amux at the proper 
densities can provide biological control. The 
cost-eftectiveness and suitability of ijhite Amur stockin9 
should be investigated for this lake. 

The water gua1ity of this lake, like all la~es, is 
strongly influenced by the mateLials that are washed into it 
through its tributary streams. Silt frcm soil eiosiv~ in ths 
iatershed is detLimental to the lake in several ways. It 
contributes to the filliDg of the basin making the lake more 
shallow in the near term and hastening the basin's lon~ term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attachea to soil particles. Following storm events, sediments 
intrcduced into the lake reduce light transfarency, may 
interfere with sight-feeding fish and the develoFment of fish 
eggs, and may s~other gill-breathiug invertebrates. For ~his 
reason a strong soil conservation p~ogram is recommended for 
this watershed utilizing the test management Eractices 
reccmmended by the local soil conservation service office (see 
secticn on ncn-Foict fOllutioc for this lake). I~ addition, 
it is reco~~ended that steps be taken to reduce the amounts of 
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livestock wastes reaching tributary stxeams. 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 ta the nutrient budgets of 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot ranoff, and 
spray i£rigatian of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will ~elp improve the water guality in the lake and 
slow down the filling of the lake with sediments. They will 
help protect the lake from £utare degradation; however, it is 
not possible to state the degree such a p~ogram might increase 
the water gua.lity in the lake. There are insuificieut d4td on 
the present inputs of sediments, nutrients, and other 
non-feint FOllutants co the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnservation fLcgxam. 
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FLEASANT CBEEK LAKE 

LCCATICN 
County: Linn 

Benton 
Township 64 N 

Latitude 
Longitude 

Jian~e 8 w 

42 Deg 7 Min N 
91 Deg 50 Min ii 

Section 6 

WATERSHED CHABACTEBI~!ICS 
Watershed a.rea(excluding lake su.rface} 

841. hectares ( 2078. acres) 

Seil Associations 
Assoc ' 

7 
71 

within watershed 
a.rea ha 

10. 
831. 

Estimated land uses (3) 
Cropland 2asture Fo.restry 

33.1 10.3 5.6 
Towns 

a.a 

% of total 
1. 2 

98.8 

Othe.r 
51.0 

Description of toFography aDd soils in soil associations 
represe~ted in tbe Wdtershed 

7 Nearly level and gently sloFing (0-5%) prairie-derived 
soils developed from alluvium. Soils on steep 
adjacent upland slopes a.re includEd in som~ areas. 
Colo, ~ook, and Nodaway soils. 

71 Gently and moderately sloping (2-9%) forest-derived 
soils developed from loess en ridge~ofs and loess over 
pre-Wisconsin till or loess over bed.rock on moderately 
steep and steep (14-25%) sideslopes. Fayette and 
Dubuqoe soils and Steep Rock Land. 

Per cent of shoreline in public ownership 100 i 

PHYSICAL CHARACTERISTICS OP LAKE 
Measurements from 1S78 map 
Area 165 • .ha ( 407. A) 
Length of shoreline 15061. m ( 49413. ft) 
Maximum depth 18.3 m ( 60.0 ft) 
Mea.n depth 5.1 m ( 17. ft) 
Vclume 847b776. cubic meters ( 6E71. acre-feet) 
Sh~reline development 3.31 Volume development 0.84 
Watershed/lake area ratio 5.1 
Origin of basin: Impoundment 
Estimated annual ~4ecipitation 84. cm 
Estimated annual runoff 18. cm 
Estimated lake evafoiation SE. cm 
T.hermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

Ncne 
cutlet: Un.named 
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208 Agency: 
Iowa Department of Envircnmental Quality 
900 East Grand Avenue 
Des Moines, Iowa SC319 

PCllU1ION ASSESS~ENT 
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 zone of the lake. 

PABAME'IEE. 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic mets.r 

~otal phosphorus 
m3/cubic meter 

Kjeldah.l nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
J'IU 

Tctal hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaC03 

ictal alkalinity 
mg/l as CaC03 

tissolved oxygeu 
mg/l 

S~eci!ic conductance 
micromhcs/cm at 25 c 

sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

:32 

SAMElE MEAN 
SIZE 
s 2.s 

11 18.6 

11 58.3 

2 0.6 

2 0.1 

2 o. 1 

15 3. 9 

11 2.1 

13 147.5 

13 88.6 

12 128.7 

12 7.5 

12 318.3 

6 18.8 

2 9.5 

2 5. 0 

STANDARD 
.EBBOR 
0.53 

5.51 

8.82 

0. 11 

0.01 

0.07 

0.54 

0.29 

3 • .2 2 

2.73 

0.38 

8.03 

1. 3 2 

0. 10 

0.50 

o.oo 



Vertical Erofile for seiected measurements on the sampling date 
( 81 1179) with the most pronounced stratification (if any) • 

Di.P'I B 'I EMP OXYGEN TOTAL 2 pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 26. 1 8.4 56. 3 8.7 49.8 
1 26. 1 
2 26. 1 8.3 c1.3 8.7 46.8 
3 26.1 
4 25.6 7.0 49.4 8.6 30. 1 
5 24.4 
6 2~.2 
7 21. 1 o. 1 69 .. 5 7.6 4. 4 
8 20.0 
9 15.6 

10 12.2 o.o 143.7 7.7 2. 2 
11 10.0 
12 8.9 
13 7.8 
1 q 7.8 o.o 550.3 7.7 1. 1 
15 7.8 

This lake was not included in the Naticnal Eutropbication 
Surve :y. '.Ih.e trophic state based on 1979 survey is eutrophic. 

NCN-PCINT POLLUTIGN SOURCES 

Shoreline erosion: 
A f ev sections of shoreline with sevexe erosion 

Estimatad eLosion rate in region = 4.94- 6.99 Tons/Acre/Yr 
Potential siltation index = 

(watersh~d area/lake area) x soil loss rate = 31. 
Potential nutrient input index = 

area watershed in row crops/lake area= 1.7 
75.~ of watershed is in apFroved soil ccnservation ~ractices. 

Best management practices recommended by local scs office: 
conservation tillage, contouring, terraces. 

POINl SOUBCE EOLLUTICN 

Ne Faint sources identified 

LAKE USE ASSESSMENi 

surface water classitication(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwate~ aquatic life, secondary body 

con tact. 
!his lake is not designated as a FUblic water supply. 

Public parks: 
P~easant Creek Becreatio~ Area(State) 
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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 professional judgement. 

ACTIVITY TOTAL DSEtACHE USE/tt.ECTARE 
Fishir.g 

Frcm boats 10144. 24.9 61.5 
Shere or ice fishing 277 25. 68.1 168. 0 

Swimming o. o.o o.o 
Pleasure toat.ing 544. 1.3 3.3 
H u.n ting 2541. 0.2 15.4 
Picnicking,camping,ctber 
activities f.I:Omfted 
by the lake's presence 39SB. 9.8 24. 2 
Snow me.bi.ling 25157. 61.9 152.7 
Ice skating a.nd c.ross-
country skiing 1~6. 0.4 0.9 
'lOTAL 70305. 172.7 426. 1 

IMPAIBMEN'IS 

Recreational activities in Pleasant Creek Lake do not ap­
pear to be imfaired by poor water quality; however, a~uatic 
vegetation may interfere with boating and fishing. Iowa Con­
servation Ccmmission personnel consider lake usage to be 
below its ~otential because of uncompleted facilities. 

Estimated aguatic flant covera~e 27 I 
Estimated wi.nterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOllATION RECCMMENCATlCNS 

'Ihe water quality of this lake, like all lakes, is 
strongly influenced by the matetials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallo• in the near term and hastening the basin's long term 
extinction. Flant nutrients such as phosphorus and ammonia 
nitrogen and several festicides are caxried into the lake 
attached to scil particles. Following storm events, sediments 
introduced into the lake reduce light transpa£ency, may 
interfere with sight-feeding fish and the develof ment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing tbe best management practices 
recommeaded by tne local soil conservation service office (see 
section on non-F~int FCllution 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 livestcck co~centrat~ons 
in areas with dixect drainage to streams or tile lines can 
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make significant contributions to the nutrient budgets of 
doan~tream la~es. !he use of practices such as diversion 
terraces a~ove feedlots, lagoons to catch feedlot runoff, and 
spray irrigation oi surplus water from such lagoons can 
significantly reduce the nutrient contributions irom this 
source. The a~ove land use ~ecommendations are made on the 
basis they will help improve the water quality in the lake and 
slov down the filling of the lake with sediments. !hey will 
help protect the lake from future degradation; however, it is 
not possible to state the degree such a program might increase 
the uater guality in the lake. There are insuificient data on 
the present inputs of sediments, Dutrient~, and other 
ncn-fcint fOllutants to the lake. Furthermor6 we do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservaticn program. 
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FCLLMILLER LAKE 

LCCA'IION 
County: Lee 

Tcwnship 68 N 

latitude 
Lcngitude 

liange 5 W 

40 Deg 43 Mi.n N 
91 Deg 26 Min w 

Section 4 

WATEBSHED CHABAC?EBIS'IICS 
Watershed area(excluding laKe surface) 

92. hectares ( 229. acres) 

Soil Associatioas 
Assoc # 

38 
44 

within watershed 
area ha 

11. 
81. 

Est1~ated land uses (~) 
Cropland Pasture Forastry 

47.1 21.e 0.2 
Towns 

2 o. 9 

~ of total 
12.3 
e 1. 1 

Ct her 
2. 1 

Description ot tof cgraphy and soils in soil associations 
represented in the watershed 

38 Gently slofi~g to steep (2-25~) forest-derived soils 
developed from pre-Wisconsin till o~ loess. Lindley 
and Weller soils. 

4q Gently to strongly sloFing (0-141) prairie to forest­
derived soils developed from loess, pre-Wisconsin 
till-derived paleosols, or ~re-Wisconsin till. 
Gru.ndy, Pershing, Weller, Keswick, and Lindley soils. 

Per cent of shoreline in public cwnership 100 I 

PHYSICAL CHABACTEBISTICS CF LAKE 
Measurements from 1976 maf 
Area 7. ha ( 18. A) 
Length of shoreline 2503. m ( 8213. ft) 
Maximum depth 9.1 m ( 30.0 ft) 
Mean depth 3.6 m ( 12. ft) 
Volume 262€06. cubic meters ( 213. acre-feet) 
Shoreline develoFmant 2.E3 Volume development 1.19 
iatershed/lakE area ratio 13.1 
Crigin of tasin: Impoundment 
Estimated annual precipitation 89. cm 
Istimated annual runoff 1E. cm 
Estimated lake eva~ora~ion 91. cm 
Thermal stratification? Yes 
MajoL inf lows (named and/or permanent streams) 

None 
Outlet: ULnamed 
2C8 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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PCLLUTION ASSESSMENT 
Cata fLom lake survey ln the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for sam&les in 
the UFper mixed zcne ci the lake. 

:t=ABAMETE.li 

Secchi disc depth 
meter.s 

Chlorophyll a 
mg/cubic meter 

'Iotal phosphorus 
mg/cubic iUatc:r 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'I ur.bidi ty 
JTU 

'Ictal hard.ness 
mg/ l as caco 3 

Calcium hardness 
mg/l as CaC03 

'Ictal a1kalinity 
mg/l as CaCC3 

Dissolved oxygen 
mg/l 

Specific conductance 
micramhcs/cm at 25 c 

5alfate 
mg/l 

Chloridt: 
mg/l 

Scdium 
mg/l 

Pctassi um 
mg/l 

538 

SAMPLE !1EAN 
SIZE 

6 o. 9 

11 20.5 

11 36.7 

2 0.5 

2 o. 1 

2 o. 1 

11 a.a 

10 6.9 

10 159.8 

11 91.1 

11 124.0 

1 0 8. 3 

11 360.9 

5 4 7. 0 

6 s. 8 

3 11.7 

S'I:ANDAiiD 
EB.ROB 
0. 11 

1.3.76 

4.89 

0.07 

0.01 

0.01 

0.82 

a.as 

1. 17 

1.82 

0.89 

0.53 

10. 7 2 

2.21 

0.33 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 9/ 6;79) with the mo~t pronounced stratification (if any). 

DEPTH 'IElH CXYliEN TOTAL p pH CHL a 
m c 1:19/l mg;cu m mg/cu m 

0 25.6 7.9 24.8 a.a 10.5 
1 26.7 7.8 29.5 a.a 4. 4 
2 26.7 7.7 34 .1 8.7 9.6 
3 24.4 
4 19.4 1. 8 49.4 7.9 26.6 
5 13.9 
6 1 1. 1 
7 10.0 o.o 4311.0 7.3 24. 3 

T h.l.S lake was not included in the National EutroFhication 
Survey. 'I.he trophic state based on 1979 survey is eutrophic. 

NCN-POINT PCLLU·?ICN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 10.80-11.97 Tons/Acre1Yr 
Potential siltation index = 

(watershed area/lake ar~a) x soil loss rate = 150. 
Potential nutrient inFut index = 

area watershed in row crops/lake area = 6.2 
40.1 of watershed is in approved soil cooservation practices. 

cest management practices recommended by local SCS office: 
conservation tillage, pastureland and pastureland 
improvement. 

PCIN'I SOOBCE EOllUTICN 

Source/NPEDES # (if any) 

iest Point 
IA0043109 

West Point WTE 
IA0002992 & IA005~536 

Pc.l.lmiller Par.k 

LAKE ijSE A55fSSaENT 

Comments 

trickling filter/sludge bed 

iron filter backwash to sewage 
treatment plant 
water intake filter bac~~ash 

surface water classification(s) 
Class A-primary body contact recreation. 
Class E(W)-vildlife, warmvater aguatic life, secondary body 

contact. 
!his lake is not designated as a public water supply. 

Public farks: 
Pcllmiller Park (Ccantj) 
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Estimates of total annual lake use made by Iowa Conservatio.n 
Ccmmission district fisberies biologists based on a combination 
ot existing records and professional judgement. 

ACTIVITY TOTAL USE/ACRE USE/BECTABE 
Fishing 

Fx:cm boats 7295. 1rn5. 3 1042.1 
Shox:.a or ice fishing 12330. 685.0 1761. 4 

Swimming 32575. 1809.7 4653.6 
Pleasure boating 3257. 180.9 465. 3 
Bon ting o. o.o o.o 
Picnickiug,cam~ing,other 
activities frompted 
by the lake• s presence 16276. 904.2 2325. 1 
Snowmobiling 782. 43.4 111.7 
Ice skating and CI:OSS-
ccuntry skii.ng 6()8. 33.8 86.9 
TOTAL 73123. 4062.4 10LJ46.1 

I!PAIBaEN15 

Swimming may te impaired in ~ollmiller Lake during part 
of the summer because of Secchi depths less than one metex: 
caused by algal populdtions and other susfended matter. Iowa 
Conservation Commission personnel consider lake usage to be at 
its i:ctential. 

Estimated aguatic f lant coverage 
Estimated winterkill frequencies: 
Estimated summerkill freguencies: 

LAKE BESTOBATION BICOMMENDATICNS 

0 " rare if ever 
rare if ever 

the water quality of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its tributary streams. Silt fr~m soil ex:osion in the 
watershed is detrimental to the lake in several ways. It 
ccntributes to the filling of the basin making the lake more 
shallow in the near term and hastening the ba~in's long term 
extinction. Plant nutrients such as Fhosphorus and ammonia 
nitrogen and several pesticides axe carried into the lake 
attached to scil particles. Following storm events, sediments 
inttcduced into the lake reduce light transfarcncy, may 
interfere with sight-feeding fish and tbe develofment of fish 
eggs, and may smother gill-breathing invertetrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service oifice (see 
secticn on non-foint fOllution for this lake). In addition, 
it is recommended that steps te taken to reduce the amounts of 
livestock wastes reaching tributary streams. Reseaich on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tile .ll.n~s can 
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make significant contributions to the nutrient budgets of 
downstream lakes. Th~ use of practices such as diversion 
terrace3 above feedlots, lagoons to catc~ feedlot runoff, and 
SFiay irrigation of surplus water ircm such lagoons ca~ 
significantly reduce the nutrient contributions from this 
source. !he aoove land use recommendations are made on the 
tasis they will help improve the ~ater quality in the lake and 
slow dovn the filling of the lake with sediments. They will 
help protect tbs lake f~om future degradation; however, it is 
not pcssible to state the degree such a program might increase 
the water quality in the lake. !here are insufficient data on 
the ~resent inputs o! sediments, nutrients, and other 
non-pcint ~ollutants to the lake. Furthermore we do uot have 
adequate informaticn to gauge the effec~iv~ness of suc4 a 
conservation program. 
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PEAIEIE RCSE lAKE 

LOC A'IIO N 
county: Shel.by 

Townshii? 79 N 

Latitude 
Longitude 

Bange 38 w 

41 Deg 36 Min N 
95 Deg 13 Min W 

Section 36 

WATEBSHED CHABAC'IEBISTICS 
Watershed aLea(excluding lake surface) 

1859. hectares ( 4594. acres) 

Soil Associations within watershed 
Assoc • area ha 

25 689. 
26 1170. 

Estimated land uses (%) 

% of total 
37.0 
63.0 

Cr of land Pasture Forestry !ovns Other 
81.7 13.8 1.5 o.o 3.0 

Description of to~cgxaphy and soils in soil associations 
tefresented in the ~atershed 

25 Gently sloping to moderately steep (2-181) prairie­
derived soils developed from loess, outcro~s oi 
pre-iisconsin till, or pre-Wisconsin till-derived 
paleoscls. Marhsall, Shelby, and Adair soils. 

26 Gently to st~oogly sloping (2-141) Erairie-dexived 
soils developed from loess. Marshall soils. 

Per cent of shoreline in public ownership 100 ~ 

PHYSICAL CHABACTERISTlCS OF LAKE 
!easure~ents from 1S71 map 
Area 83. ha ( 204. A) 
Length of shoreline 13108. m ( 43006. ft) 
Maximum depth 8.2 m ( 27.0 ft) 
Mean depth J.1 m ( 10. ft) 
Vclume 2570266. cubic meters ( 2083. acre-feet) 
Shoxeline development 4.07 Volume devel-0pment 1.13 
Watershed/lake area ratio 22.4 
Origin of basin: Impoundment 
Estimated annual ~Lecipitation 79. cm 
Estimated annual runofi 13. cm 
Estimated lake evafcration 99. cm 
lher~al stratification? Yes 
Major iLflows (named and/or permanent streams) 

ui:named 
Outlet: Unnamed 
2 G8 Age.nc y: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Io~a 50319 
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PCLLOi10N ~SSESSMENT 

Data from lake survey in the summer of 1~79. Each lake 
was sampled at least 3 times. Averages are for samrles in 
the upper mixed zone ct the lake. 

PARAME'IEli 

Secchi disc depth 
m.:ters 

Chlorophyll a 
mg/cu!n.c meter 

total phosphoxus 
mg/cu.bic meter 

Kjelda~ nitrcgen 
mg/l 

Ammonia nitxogen 
mg/l 

Nitrate + nitrite nitrogen 
mg1l 

Seston dry weight 
mg/l 

'IUitidity 
J 'IU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

7otal alkalinity 
mg/l as CaC03 

I:issol ved oxygen 
mg/l 

Sfecific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 

SAM.PL!: MEAN 
SIZE 

5 o. 6 

8 38. 6 

9 95.0 

2 1. 8 3 

2 0.12 

2 o. 64 

8 25.2 

8 14.1 

8 142.0 

8 80.5 

9 139.3 

8 7.4 

9 300.0 

4 11.6 

4 7.6 

2 6.5 

2 6. 0 

STANDARD 
E.B.RO.R 
o.oa 

5.46 

5. 19 

2.40 

0.01 

0.01 

3. 76 

1. 59 

2.80 

2.32 

3.84 

0.89 

16.14 

2.97 

0. 2" 

o. so· 

o.oo 



Vertical profile for salected measurem~nts on the sampling date 
( 8/ 9/79) with the most pronounced stxatiflcation (if any). 

DE ETH 
m 

TIME 
c 

CXYGEN 
mg/l 

TOTAL P 
mg/cu m 

pH CHL a 
mg1cu m 

O 28.1 6.9 80.S 8.4 49.4 
1 28.1 
2 28.0 6.8 85.0 8.3 52.0 
3 28.0 
4 26.2 2.4 110.5 7.8 52.4 
5 23.5 0.4 137.7 7.6 20.2 

This lake was included in the National Eutrophication survey 
and was classitied as eutrophic. the limiting nutrient was 
determined to be ~hosphorus at some times,nitro~en at others. 

NCN-PCINT POLLUTICN SCURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in xegion = 14.31-27.77 Tons/Acre/Ir 
Potential siltation index = 

(watershed area/lake area) x scil loss ~ate = ~91. 
Ectential nuttient input index = 

area ~atershed in row crops/lake area = 18.3 
35.i of watershed is in appxoved soil conservation practices. 

Best management practices recommended by local SCS office: 
terraces, conservation tillage. 

POIN1 SOOBCE ECLLUTICN 

Source/NPEDES I (if any) Cvmments 

Prairie Rose State Park Total retention lagoon 

LAKE ijSE ASSESSdENT 

Surface water classification(s) 
Class A-primary body contac~ recreation. 
Class E(W)-wildlife, war~water aguatic life, secondary body 

contact. 
Class c-raw water source for a potable water supply. 

this lake is not desig~ated as a ~ublic water supply. 

Public ~arks: 
Prairie Rose State Pa~k 
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Estimates of total annual lake use made by Iowa Conservation 
Ccmmiss1on district f isherias biologists based on a combination 
cf existing records and professional judgement. 

ACTIVITY ?O'IAL USE/ACRE USE1HECTABE 
Fishing 

Frcm boats 3929. 19.3 47.3 
Shore o.r ice fishing 8877. 43.S 101. a 

Swimming 210 58. 103.2 253. 7 
Pleasure boating 304. 1. 5 3.7 
Hunting o. o.o o.o 
Picnicking,camping,otber 
activities FrCmfted 
.l::y the lake's presence 9903 • 48.5 119. 3 
Snowmcbiling 122. 0.6 1. 5 
Ice skating and cross-
ccuntry s.kiing 122. 0.6 1. 5 
'IOTAL 44315. 217.2 533. 9 

Sfecial events at Prairie Bose Lake contributing to more 
than normal use i.nclude several tishing tournaments (50-250 
peoi:le) • 

IMPAIEMEN'IS 

Swimming may be impaired in Prairie Bose lake throughout 
the summer because of S€cchi depths less than one meter caused 
by algal populaticns and other sasfended matter. Aquatic vas­
culaI Flant growth may impair boating and shoreline iishing. 
Iowa Conservation Com~ission Eerscnnel consider lake usa~e to 
be below its FOtential ~ue to fOOr fishing. 

Estimated aquatic plant coverage 
Estimated winterkiil frequencies: 
Estimated summerkill frequencies: 

LAKE BESTOBATION B!CCMMENDATICNS 

1 I 
rare if ever 
rare if ever 

lhe water quality of this lake, like al.l lakes, is 
strongly influenced by the materials tha~ are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental tc the lake in several ways. It 
contributes to the filling of t.he basin making the lake more 
shallow in tha near term and hastening the basin•s lon1 terc 
extinction. Flant nutrients such as Fhosphorus and ammonia 
nitrogen and several f esticides are carried into the lake 
attached to soil farticles. Following s~orm events, sediments 
introduced into the lake reduce light transparancy, ~ay 
inte~fere with sight-feediag fish and the developwent of ti~h 
eggs, and may smother gill-bredthing invertebrates. For this 
reascn a stxong soil conservation program is r~commended for 
this watershed utilizing the bes~ managemen~ ;£actices 
reccmmended by the local soil conservation service ofiice (see 
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section on non-Foi~t follution for this lake). I.n addition, 
it is recommended that steps te taken to reduce the amounts of 
livestock wastes teachi~g tributary streams. Reseaxch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct diainage ta streams or tile lines ca~ 
make significant contributions to the nutrient budgets of 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The aoove land use recommendations are made on the 
basis they will helF improve the Mater 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 FOSsible 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-feint fOllutants to the lake. Furthermore we do not have 
adequate informaticn to gauge the efzectiveness of such a 
ccnsetvation program. 
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RED HAW LAKE 

LCCA1:ION 
County: Lucas 

Township 72 N 

latitude 
Longitude 

Bange 21 w 

41 Deg 0 Min N 
93 Deg 16 Min w 

Section 33 

WATERSHED CHABACTERISiICS 
Watershed area(excluding lake surface) 

363. hectares ( 898. acres) 

Soil Associations 
Assoc # 

.36 
37 

~ithin wateLshed 
area ha 

168. 
195. 

Estimated land uses (i} 

I oi total 
46.3 
53.7 

CrcFland Pasture Forestxy Towns Other 
56.5 33.4 6.6 o.o 3.5 

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

36 Nearly level to strongly sloping (0-14~) prairie­
derived soils developed from loess, pre-Wisconsin 
till, or pre-Wisconsin till-derived paleoscls. 
Grundy, Haig, Shelby, and Adair soils. 

37 Gently sloping to moderately steep (2-181) prairie and 
forest-derived soils develofed frcm pre-Wisconsin 
till-derived paleosols, pre-Wisconsin till, or l~ess. 
Adair, Shelby, Lindley, and Grundy soils. 

Per cent of storeline in fUblic ownership 100 % 

PHYSICAL CHABA~TiBISTlCS OF LAKE 
~easurements frcm 1973 maF 
Are a 2 6 • 11 a ( 6 4 • A) 
length of shoreline 6372. m ( 20906. ft) 
!aximum depth 12.2 m ( 40.0 ft) 
l'!ean de~th 4.~ m ( 14. ft) 
Vclume 1169522. cubic meters ( 948. acre-feet} 
Shoreline development 3.48 Volume development 1.08 
Natershed1lake area ratio 14.0 
Crigin cf basin.: Impoundment 
Estimated annual frccipitation 86. cm 
Estimated annual runoff 1E. cm 
Estimated lake evaforatio~ 94. cm 
Thermal stratif icaticn? Yes 
MaJor inf lows (~a~ed and/or permanent stceams) 

Little Whitebreast c~ 
Outlet: Little ihitebreast er 
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DEPTHS IN FEET 

1382 tt!!TERS 

1--------------------------------------1 
RED HAW LAKE 
Lucas County 



208 Age:ncy: 
Iowa Department of Environzental Quality 
900 East Grand Avenue 
Des Moines, Io~a 50319 

PCLlD'IICN ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the Ufper mixed zone cf the lake • 

.PABAMETE:B 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.bic meter 

'lota.l phosphorus 
mg/cul::ic illeter 

Kjeldahl nitrogeD 
mg/l 

Ammonia nitrogen 
mg/l 

Ni~rate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'lurbidity 
JTU 

Tctal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'Ictal alkalinity 
mg/l as caco3 

tissolved oxygen 
mg/l 

Specific conductance 
micrcmhcs/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/1 

Scdium 
mg/l 

Potassium 
mg/l 
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SA MP.LE MEAN 
SIZE 

5 o. 9 

7 55. 1 

7 37. 6 

2 o. 9 

2 0.2 

2 o. 1 

7 11. 4 

7 9.9 

7 89.4 

7 62. 3 

7 82. 9 

a a. 9 

8 185.0 

4 12.0 

5 4. 5 

2 s.o 

2 4.0 

STANDARD 
ERROR 
0.12 

6.75 

1.84 

0.09 

0.02 

0.01 

0.93 

0.82 

3.19 

4.07 

0.82 

5.90 

0.54 

o.oo 

o.oo 
o.oo 



Verticdl profile for selected measurements on the sampling date 
( 8/~1/79) with the most proDcunced stratification (if aJiy). 

DEPTB TEMP OIYG:aN tOTAl p pH CHL a 
m c mg/1 mg/cu m mg/ell iD 

0 27.0 11.0 31. 4 9.2 30.3 
1 27.0 
2 25.2 6.2 8.3 53. 1 
3 22.8 
4 22. 2 1. 1 2E.3 7.8 25.8 
5 20.9 
6 17.2 o.o 144.3 7.6 2.8 
7 15. 1 
8 13.4 o.o 590.6 7.3 4. 9 
9 12.5 

Th.Ls lake was .not included i.n the National EutrophicatioA 
survey. The trophic state based OJA 1979 survey is eutrophic. 

NCN-ECINT t>CLlUTICN SOOBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate i.n region= 14.31-27.77 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate : 294. 
Fotential nutrient input index = 

area watershed in row crops/lake area = 7.6 
60.i of watershed is i.n approved soil conservation practices. 

Best management practices reccmmended by local scs office: 
terraces, pastureland and pastureland improvement, 
contouring, conservation tillage, crop rotaticn. 

PCINT SOURCE POLLU~ICN 

No FOint sources identified 

LAKE OSE ASSESSMENi 

Surface water classificatio.n(s) 
Class A-primciry body contact recreatio~. 
Class B(i)-wildlife, warmwater aguatic life, secondary body 

contact. 
Class c-raw water source for a potable •ater su~~ly. 

This lake is not desiguated as a ~ublic water suFply. 

t>u.ul.ic t:arks: 
Bed Haw State 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 p.rotessional judgement. 

ACTIVITY 
Fishing 

Frcm boats 
Shore or ice fishing 

Swimming 
Pleasure .boating 
Hunting 
Picnicking,camping,other 
activities fLCmFted 
ty the lake's presence 
Snovmcbiling 
Ice skating and c£oss­
ccunt ry skiing 
'IOTAL 

T01:AL 

3136. 
13627. 
20626. 

5q26. 
o. 

273q11. 
1910. 

782. 
318924. 

OS Et ACRE 

49.0 
212.9 
322.3 
sq.a 
o.o 

4272.1 
29.8 

12.2 
4983.2 

USE/HECTARE 

120.6 
524.1 
793. 3 
208. 7 

o.o 

10516.0 
73.5 

30.1 
12206.3 

Speciai events at Bed Haw Lake contributing to more than 
normal use include a ~ass fishing tournament (12 people). 

IftPAiliHEN1:5 

Swimming may be impaired in Eed Haw Lake during fart of 
the summer because of Secchi depths less than one meter caused 
by algal populations. Iowa Conservation Commission personnel 
consider lake usage to be at its fOtential. 

Estimated aguatic Flant coverage 
Estimated winterkill fre~uencies: 
Estimated summerkill frequencies: 

LAKE RESTORATION BECCMMENDATICNS 

8 " .rare if ever 
rare if ever 

~he water gualitj of this lake, like ali lakes, is 
strongly influenced by the mate~ials that are washed into it 
through its tributary streams. Silt f£cm soil erosion 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 tasin's lon~ term 
extinction. Flant nutrients such as f bosphorus and ammonia 
nitLogen and severai pesticides are caxried into the lak~ 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transFarency, may 
inter!ere with s:igbt-teeding fish and the development of fish 
eg;s, and may smother gill-breathing invertebrates. Fox this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the bes~ management practices 
.recommended by the local soil conservation service office (see 
section on non-~oint 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 
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Iowa great lakes has indicated small livestock concentrations 
in azeas with direct drainage to streams or tile lines can 
make significant contributions tc the nutrient budgets of 
downstream la~es. The use of practices such as diversion 
terraces above 1eedlots, lagoons to catch feedlot rUlloif, and 
SFray irrigation of surplus water from such lagoons can 
significantly reduce the nutrieDt contxibutions from this 
source. The above land use recommendations are maae 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 
net f ossible to state the degree such a program might increase 
the water guality in the lake. lhere are insufficient data on 
the present inputs of sediments, nutrier.ts, and other 
non-point pollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
conservation prcgram. 
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BOCK CREEK LAKE 

LCCATION 
Ccunty: Jasper 

Town.ship 80 N 

Latitude 
Longitude 

Bange 17 w 

41 Deg 45 bin N 
92 Deg 50 Min w 

Section 17 

WATERSHED CHABACTEBISTICS 
Watershed area(excluding lake surface) 

9912. hectares ( 24493. acres) 

Seil Associations 
Assoc # 

55 
56 
57 

within watershed 
area ha· 

959. 
4982. 
3971. 

Estimated land uses (~) 

i of total 
9.7 

50.3 
40. 1 

Crcpland Pastu£e Forestry Towns Other 
75.3 15.2 6.4 o.o 3.1 

Desczipticn of tofogxaphy and soils in soil associations 
re~resented in the watershed 

55 Uea..cly leval to moderately sloping (0-91) prairie­
derived soils d€veloped frcm loess. lama and 
Muscatine soils. 

Sb Gently to sttongly sloping (2-141) frairie to forast­
derived soils developed from loess. Tama, Downs, and 
Fayette soils. 

57 Gently sloping to steep (2-251) fcrest-derived soils 
developed from loess or pre-Wisconsin till. Fayette 
and Lindley soils. 

Per cent of shoraliae in public cwnership 100 % 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1S73 maf 
Area 244. ha ( 60 2. A) 
Length of shoreline 22765. m ( 74691. ft) 
Maximum depth 6.7 m ( 22.0 ft) 
Mean depth 2.6 m ( 9. ft) 
Volume E426006. cubic mete.cs ( 5208. acre-feet) 
Shoreline development 4.11 Volume development 1.18 
Watershed/lake area ratio ~0.6 
Origin of basin: Impoundment 
!stimated annual precipitation 84. cm 
Estimated annual runoff 15. cm 
Estimated lake eva~oration 91. cm 
!bermal stratification? Yes 
Major inf lows (na~ed and/or permanent strea~s) 

.Rock Cr 
cutlet: Rock Cr 
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208 Agency: 
Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

PCLLOTION ASSESSMEN'I 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the UFFer mixed zone of the lake. 

EABAME1EB SAMPLE MEAN STANDARD 
SIZE ER.ROH 

secchi disc depth 6 o. 5 0.02 
meters 

Ch.lorophyll a 10 75.9 16. 66 
mg;cuJ::ic meter 

Total fhosphorus 7 119.2 9.21 
mg/cu.hie meter 

KJeldahl nitrogen 2 1. 0 0.03 
mg/l 

Ammcnia ni t.rogE.ll ~ o. 1 0.03 ~ 

mg/l 
Nitrate + .nit.rite nitrogen 2 0.2 0.02 

mg/l 
Seston dr1 weight 9 19.3 1.53 

mg/l 
'Iur.tidity 9 14. B 1.66 

JTU 
Tctal hardness 10 161. 4 7. 11 

mg/l as CaC0.3 
Calcium hardness 11 100. 5 4.32 

mg/l as CaC03 
'Ictal alkalinity 10 135.4 4.98 

mg/l as CaCCj 
Dissolved oxyge.n 9 9.0 0.89 

mg/l 
Specific conductance 9 310.0 12.25 

mic:rcmhos/cm at 25 c 
sulfate 3 25.0 0.33 

mg/l 
Chloride 3 1 o. 0 o.oo 

mg/l 
Scdium 2 7. 5 o.so 

mg/l 
Pctassi um 2 4. 0 1.00 

mg/l 
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Vert.I.cal profile for selected measuxements on the sampling date 
( 7131179) with the mcst fronounced stratification (if any), 

DEPTH 
m 

TEMP 
c 

0 26.5 
1 26.4 
2 26 • .2 
3 25.3 
5 24.5 

07.YGEN 
mg/l 

5.3 

TOTAL p 
mg/cu Iii 

13 3. 3 
12!J.7 

ee.1 

pH CHL a 
mg/cu m 

8.5 10 6. J 
8.5 87.9 

0. 1 9.0 

This lake was included in the National Eutrophication Survey 
and was classified as eutro~hic. The limiting nutrient was 
determined to be phos~horus. 

NON-POINT POLlUTICN SCUECES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 15.99-27.77 !ens/Acre/Yr 
Potential siltation index = 

(watershea area/lake area) x soil loss rate = 890. 
Potential nutrient input index = 

area watershed in row crcps/lake area = 30.6 
26.~ of watershed is in approved soil conservation practices. 

Best management Fractices r~ccmmecd~d by local SCS office: 
conservation tillage, strip-cropping, terraces, gulley 
central structures/ erosion control structures. 

PCINT SOURCE POLLU!ICN 

Source/NPEDES # (if any) 

Bock Creek State Pa.i:k 

LAKE CSE ASSESSMENT 

Comments 

Two one-cell lagoons; tocal 
retenticn 

Surface water classifica~ion(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlite; varmwater aquatic life, secondary body 

contact. 
Class c-raw w3ter source for a potable water supply. 

This lake is not designated as a f Ublic water sup~ly • 

.Public fark.s: 
Rock Cr~ek State Park 
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Estimates of tota~ d.6'.lnual lake use made by Iowa Consarva~ion 
Com.1D.1ssion district fisheries biologists based on a combi.nation 
of existing records and professicnal JUdgem~nt. 

ACT IV !TY TOTAL USE/ACRE US..!:/HEC'I.llE 
Fishing 

F.i:cm .boats 16480. 27.4 67.5 
Sho.i:e or ice fishing '114SS. 68.9 170. 0 

Svimmi.ng 203 25. 33.8 83.3 
Pleasu.i:e .boating S570. 14.2 3 5. 1 
Bun ting 4'168. 7." 18.3 
Picnicking,camping,ot~er 
activities FLCmfted 
by t.h e 1 a k e • s presence 110055. 182.8 451.0 
Snowmcbili.ng 3470. s.a 14.2 
Ice skating and ci:oss-
ccunt cy skiing 955. 1.6 3.9 
TC'IAL 205808. 341.Y 8'13.5 

Special events at Rock Creek Lake contributing to moie 
than normal use include five bass fishing tournaments (500 
feople), weekly Sdiltcat races (50 people each), and a sailin~ 
regatta (500 people). 

IMPA:i:RMEN'IS 

Swimming may b~ impaired in Rock Creek Lake throughout 
the summer because of Secchi depths less than one meter caused 
by aigal populations. Iowa Conservation Commission ~ersonnel 
consider lake usage to be at its FOtential. 

Estimated aquatic f lant coverage 
Estimated winterkill freguencies: 
Estimated summerkill frequencies: 

LAKE RESTORATION BECCMMEN£ATICNS 

6 i 
rare if ever 
rare if ever 

the water quality of this lake, like all lakes, is 
strongiy infloencsd oy the ~aterials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
wateished is detrimental to the lake in several •ays. It 
contiibutes to the f1liin9 of the basin making the lake more 
shal.lov in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and seve~al pesticides are carried into the lake 
attached to soil p3~ticles. Fallowing stcrm events, sediments 
introduced into the laxe reduce light transparency, may 
interfere •ith si;~t-feeding fish and the deve:cpment of fish 
eggs, and may smother gill-oreathing invertebrates. &or this 
reascn a st~cng scil conservation progzam is recom~ended £or 
this wate.i:shed utilizing the best management ~ractices 
reccmmendsd by the lucal soil conservation service ~ii~cc (see 
section on non-101nt ~oliuticn for this lake). In add~tion, 
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4t is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching trioutary streams. Research 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 
downstream la~es. 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 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will helf improve the water suality in the lake and 
slow down the iilling of the lake with sediments. They will 
hel~ protect the lake from future degradation; however, it is 
not FOSsible to state the degree such a program might increase 
the water ~uality in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-feint fOllutants to the lake. Furthermore we do not have 
adequate in!ormaticn to gauge the ef!ectiveness of such a 
ccnservation ~rogLam. 
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BCDGERS PARK LAKE 

LCCATION 
County: Benton 

Township 65 N 

Latitude 
Lo.ngitude 

Bange 11 w 

42 Deg 12 Min N 
92 Deg 5 Min w 

Section 1 

WATERSHED CHAEACTEBIS~ICS 
Watershed area(excluding lake surface) 

779. hectares ( 1924. acres) 

Seil Associations 
Assoc # 

78 
77 
eo 

;dthin watershed 
area ha 

622. 
127. 
31. 

Estimated land uses (~) 
Crc~lana Pasture Forestry 

89.4 o,s o.9 
Towns 

o.o 

:Iii of total 
79. 8 
16. 3 
3.9 

Other 
2. 8 

tescri~tion cf topography and soils 
represented i~ the wat~rshed 

in soil associations 

78 NearlJ level to moderately sloping (0-9%) prairie­
derived soils develop~d from loess or loess over 
pre-Wisconsin till on the Iowan Ero~ion Surface. 
Tama, Dinsdale, Muscatine, and Garwin soils. 

77 Gently to strongly sloping (2-1 4%) px:airie-deri ved 
soils developed from loess, loess over pre-Wisconsin 
till er pre-iisconsin till en the Iowan Erosion 
Surface. lama, Dir&sdale, and Kenyon soils. 

80 Gently sloping to steep (2-25%) prairie to forest­
derived soils developed frem loess on paha. Dow~s, 
Seaton, and ~ama soils. 

Per cen~ of shoreline in public ownership 100 % 

PHYSICAL CHARACTlRlS~ICS OF LAKE 
!easu~ements from 1978 map 
Area 9. ha ( 22. A) 
Length of shcieline 2628. m 8622. ft) 
Maximum depth 5. 5 m ( 18. 0 ft) 
Kean depth 2.3 m ( 7. ft) 
Vclume 1983~5. cubic meters ( 161. acre-feet) 
Shoreline develcpment 2.SC Vclume development 1.23 
Watershac/lake aLea ratio 86.6 
o~igin ot basi~: Impou~dment 
Estimated annual precipitation 84. cm 
Estima~ed anr.u~l runoff 18. cm 
Estimated lake &VdfO~atian e6. cm 
!~ermal stratif icatioc? Yes 
MaJCL ir.f lvws (ja~ed and/er permanent streams) 

Ut.r.am-ac 
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Benton County 



Outlet: Unnamed 
2C8 Agency: 

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

PCLLOTICN ASSESSMENT 
Data from lake survey i.n the summer of 1979. Each lake 
was sampled at laast 3 times. Averages are for samples in 
the upper mixed zcne of the lake. 

EABAHET!li SAMPLE MEAN STANDARD 
SIZE EB BOB 

Secchi disc depth 4 o. 5 o.oo 
meters 

Chlorophyll a 8 135.0 20. 86 
mg/cubic meta.i: 

'Iotal phosphorus 8 151.0 10. 75 
mg/cabic metar 

Kjeldahl nit.z:ogen 2 1. 1 0.01 
mg/l 

Ammonia nit.z:og e.n 2 o. 1 o.oo 
mg/l 

Nitrate + nitrite nit.z:ogen 2 o. 1 0.01 
mg/l 

Sestcn d.i:y weight 9 18.3 2.53 
mg/l 

'Iurbidity e 6. 1 0.55 
JTD 

'Ictal hardness 8 151.~ 3. 1" 
mg/l as CaCC3 

Calcium hardness 9 80.4 4.60 
mg/l as caco:: 

!ctal alkalinity 10 110.6 4.15 
mg/ l as CaCO 3 

.tissolved oxygen 8 , 1. 0 1. 4 9 
mg/l 

Sfecific conductance 9 32".4 10.02 
micrcm.l:cs/cm at 25 c 

Sulfate 3 32.8 0. 17 
mg/l 

Chloride .> 1 8. 0 o.oo 
mc;/l 

Scdium 2 a.o o.oo 
mg/l 

Potassium 2 3.0 o.oo 
mg/l 

So2 



Vertical profile for selected measurements on the sampling date 
( 8/ 1179) with the most pronounced stratification (if any). 

D!PTH 
m 

'I EMP 
c 

0 26.7 
1 25. 6 
2 24.q 
3 21. 1 

CXYGEN 
mg/l 

14. E: 
15.7 
1 1 • 1 

TOTAL p 
mg/cu m 

118.6 
147.3 
11~.7 

pH CHL a 
mg;cu m 

9.0 161.7 
9. 1 20 3. 6 
a.a 151. 2 

This lake was uot included 
Survey. the trophic state 

in the Naticnal Eutrophication 
based on 1979 surveJ is eutrophic. 

NON-fCINT POLLUTICN SOURCES 

Shcrelioe erosion: 
Negligible 

Estimated erosion rate in region= 7.00- 9.18 ions/Acre/Yr 
Potential siltaticn index = 

(watershed area/lake area) x soil loss rate = 701. 
Potential nutrient inFut index = 

area watershed in row crcps/lake area = 77.4 
80.1 of watershed is in approved soil conservation Fractices. 

Best management practices reccmmended by local scs office: 
contouring, conservation tillage, terraces. 

PCINT SOUBCE POLLUtICN 

No f Cint sources identified 

LAKE USE ASSESSMENT 

Surface water classificatiou(s) 
Class A-primary bcdy contact recreation. 
Class B(W}-wildlife, warmwatex aguatic life, secondary body 

contact. 
this lake is not designated as a public water supply. 

Public i:ark.s: 
&edgers Park (County) 

Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a combinatio.11 
cf existing records and professio&ai judgement. 

ACT IV IT~ TOTAL USEtACRE USEtHEC'lARE 
Fishing 

frcm boats 52. 2.4 5.8 
Shere or ice fishing E34. 37.9 92.7 

Swimming o. o.o o.o 
Plea.;;ure .toating 235 • 10.7 26. 1 
~ U.ll t .l :ig o. o.o o.o 
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Picnicking,cam~ing,othEr 
activities frompted 
by the lake's presence 
Sncwmcbiling 
Ice skating and cioss­
c c u.n t r y ski i.a g 
'ICTAL 

HIPAIRM.ENTS 

1415. 
o. 

1 S1. 
27E7. 

67.0 
o.c 
8.7 

126.7 

16 3. 9 
o.o 

21. 2 
309. 7 

Swimming may be impaired in Badgers ?ark Lak£ throughout 
the summer because of Secchi de~tts less than one meter caused 
by algal populaticns. Iowa Ccnservation C~mmission personnel 
ccnsider lake usage to be below its potential due to the lake's 
recent construction. 

Estimated aquatic f lant coverage 
Estimated wi.nterkill freguencies: 
Estimated summerkill fre~uencies: 

LAKE RESTORATION BECOMJENDATICNS 

9 :I 
rare if ever 
rare if ever 

The water ~uality of this lake, like all l~kes, is 
strongly influenced by the materials that are washed into it 
through its tri~utary streams. Silt frcm soil erosion 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 term 
extinction. Plant nutrients such as Fhosphorus and ammonia 
nitrogen and sev~ral f esticides are carried into the lake 
attached to soil particles. Foilowing storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish a~d the develoFment of fish 
eggs, and may smother gill-breathing invert~brates. For this 
reason a strong soil conservation program is recommended for 
this wateished utilizing the best management ~ractices 
recommended by the local soil conservation service office (see 
sectiou on non-~oi~t FClluticn for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reacbi~g tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to st~eams or tile lines can 
make significant contributions to the nutrient budgets of 
do~nstream iaka3. !he use of practices such as div~rsion 
terraces aoove feedlots, lagQons to catc~ feedlot runcff, and 
spray irrigation of surplus water from such laguvns can 
s1~niticantly reJuce the nutrient contributions Lro~ this 
source. rhe aoove ldna use recommendations are ~ade on che 
basis they will hel~ improve the ~ater quality in t~e lake and 
slow d~wn the filling of the lake with sediments. They will 
help ~rctect t~e lake from future degradation; h~w&ver, it is 
not ~os3izle to ~tate ~he dc5rea such a progr3m might i~crease 
tte watar ~uality in t~e lake. !here are i~suLficient data on 
tbe pr9s;Lt ~:puts oi sedi~ents, nutrients, ana other 



ncn-rcint ~ollutants to the lake. 
adequate informaticn to gauge the 
ccnservation ~Logiam. 
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SILVEE LAKE 

LOCA1ION 
County: Delawaxe 

TownshiF 88 N 

Latitude 
longitude 

Janse 4 w 

42 Deg 25 Min N 
91 Deg 19 Min w 

Section 21 

WATERSHED CHABACTERISlICS 
Watershed area(excluding lake surface) 

76. hectaras { 187. acres) 

Soil Associations 
Assoc i 

70 
81 

within wate~shed 
area ha 

71. 
5. 

Estimated land uses (~) 

I of total 
93.3 
6.7 

CrcFland Pasture Forestry Towns Other 
69.0 12.1 10.5 4.9 3.5 

Description of t~f ography and soils in soil associations 
represented in the watershed 

70 Gently to strongly sloping (2-14%) frairie and for~st­
derived soils developed from loess er eolian sand3 
(some undulating and hilly topography). Sparta, 
Fayette, Downs, Dickinson, and Backbone soils. 

81 Moderately sloping to steep (5-40%) forest-derived 
soils develOFed from loess or lcess over bedrock. 
Fayette and tutugue soils aDd Steep Rock Land. 

fer cent of shoraline i~ public ownership 38 i 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1975 ma~ 
Area 14. ba ( 34. A) 
Length of shoreline 21E1. m ( 7090. ft) 
Maximum depth 4.6 m ( 15.0 ft) 
Mean defth 1.9 m ( 6. ft) 
Vclume 270396. cubic metexs ( 219. acre-feet) 
Shoreline development 1.64 Volume development 1.28 
Watershed/lake a£ea ratio 5.4 
Origin of tasi.n: I~poundment 
Estimated annual precipitation as. cm 
Estimated annual runoff 18. cm 
Estimated lake evaForation SE. cm 
Thermal stratification? No 
Major inf lows (named and/or permanent straams) 

Ncne 
Cutlet: Unnamed 
2C8 Agency: 

Iowa Department of Environmentai Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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PC~LU!ION ASSESSM~hT 

Data from lake su£vey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages axe for saoples in 
the upper mixed zcne cf the lake. 

l?ABAMETEli 

Secchi disc depth 
metei:s 

Chlorophyll a 
mg/cubic meter 

'Iotal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTCJ 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as caco3 

Total alkalinity 
mg/l as CaC03 

tissolved oxygen 
mg/l 

Specific conductance 
micromhos1cm at 25 c 

Sulfate 
mg/1 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

500 

SAMJ?LE MEAN 
SIZE 

5 2 • .t: 

8 12.9 

9 20 0. 5 

2 1. 1 

2 0.2 

2 o. 1 

9 3. 6 

9 2. 6 

11 68.4 

11 43.6 

11 59.8 

10 9. 2 

8 160. 0 

2 2.5 

4 9.0 

2 3.0 

2 4.0 

S!ANDA.RD 
ERROR 
0.27 

4.34 

9.99 

0.02 

0.01 

0.02 

0.30 

0.37 

1.79 

0.80 

1. 2 5 

0.48 

16. 37 

1. 50 

O.GO 

o.oo 
o.oo 



Vertical profile for selected measurements on the sampling date 
( 9110;79) with the mcst pronounced stratification (if aay). 

DE.PTE !iMi? OA:YGEN TOTiil p pH CBL a 
m c illg/1 mg1cu m C!IJ/CU m 

0 24.4 6.7 2.2 1. 8 9.0 5.3 
1 23. , 7.9 230.4 9. 1 4. 1 
2 21.a 6.8 22 5 .1 9.0 4. 5 
l 21.5 ... 

This lake was not included in the National Eutrophication 
Survey. The trophic state bas~d en 1579 suxvey is eutro~hic. 

NON-POINT POLLUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 7.00- 9.18 tons/Acre/Yr 
Potential ~iltation index = 

(watershed area/lake area) x soil loss rate = 44. 
Potential nutrient in~ut index = 

area watershed in row crcps/lake area= 3.7 
38.i of watershed is in approved soil conservation practices. 

Best management practices recommended by local SCS oifice: 
ccnseLvatiou tillage. 

PCIN~ SOURCE POLLU~ICN 

No feint sources identified 

LAKE USI ASSESSMENi 

Surface water classification(s) 
Class ~(W)-wildlite, warmwater aquatic life, secondary hody 

contact. 
Class c-raw watex source fvr a ~otable water supply. 

This lake is noc designated as a FUblic water supply. 

Public pa.ck.s: 
Silver Lake Park (County) 

Estiraates of total annual lake use made by Iowa Con~ervacion 
Ccmmission district fisheries biologists based on a combination 
cf existing records and professional judgement. 

ACTIVITY TCTdl USE/ACRE USE/HECTA.ilE 
Fishing 

Fr cm boats 821. 24.1 58.6 
Shere or ice f ish.i..ng 33S7. 99.9 242.6 

Sifimming o. o.o o.o 
Pleasu.ce toatin~ o. \) • 0 o.o 
fl u.nting o. o.o o.o 
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Picnicking,camping,~~bec 

activities frOmftEd 
hy the lake's prese~ce 
Snowmcbiling 
Ice skating and cross­
ccunt.[J skiing 
TCTAL 

IMPAIRHEUTS 

1C63. 
13 90. 

69. 
6740. 

j1.3 
40.9 

2.0 
198.2 

75.9 
99.3 

4.9 
481. 4 

Becreational activities in Silver Lake do not ap~ear to be 
impaired by high algal populations; however, aquatic vegetation 
may interfere with tcating, fishing, and swimm.ing. Frequent 
winterkills and occasional summerkills may limit fishing po­
tential. Grass carp have been s~ocked to control the growth 
ot aguatic vegetation. Aeration is used in the winter to 
maintain dissclved oxygen concentrations. Iowa Conservation 
Commission personn~l consider lake usage to be below its po­
tential due to a~uatic plant and winterkill problems. 

Estimated aguatic plant coverage S2 ~ 
Artificial aeration used 
Estimated winte~kill frequencies: 1 year out of 5 
Estimated summerkill freguencies: 1 year out of 10 

LAKE BESTOBAllCN BECO~~ENDAT~CNS 

Because large quantities of rooted aquatic vegeta~ion 
interfere with recreational activities in this laka, a program 
of vegetation control is recommended. While this might be 
acccm~lished thLough mechanical harvest or the use oi 
chemicals, studies in other Iowa lakes have shown that 
ccntrclled stocking of the impoxted White Amur at the proper 
densities can provide biological control. The 
cost-eff~ctiveness and suitability of white Amur stocking 
should te investigated for this lake. 

~he shallowness of this lake contributes signiticantly to 
its ~ater guality pLoblems. Because there is celatively 
little dilution of nutrient inputs, nutrient concentrations 
are xelatively high leading to hi~h algal concentrations and 
fO~r water transfarency. The shallowness a~so iacil~tates 
wind resuspensicn of tottom sediments causing greater internal 
nutrient loading. The resulting high biological ~roductivity 
leads to a high oiygen dema~d. !he shallowness of the lake 
results in a small capacity to hold dissolved oxygen, thus low 
oxygen concentrations develop causing winter fishkills. 
DeepenJ.ng of tne water column through dredging and or raised 
vater levels should help to solve the prcblem. As an 
alternative, the symftams of the ~roble~ could be alleviated 
by artificial aera~ion iu the winter ~o prevent the oxyge~ 
ccncent~aticns from declining to lethal levels. The fir~t 
F£~cedur& would provide the greatest i~pravewents to the lake; 
howeveI, the seccnd procadure would also :.ave significant 
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benefits. 

!he w~t~r quality of this lake, like all lakes, is 
strongly intlueuccd by the materials that are ~ash~d into it 
through its tributary streams. Sil~ ircm soil ercsion in the 
watershed is detrimental to the la~e in seve~al ~ays. It 
ccntributes to the filling of the tasin making the lake more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients ~uch as phosphorus and ammonia 
nitrogen and several pesticides are ca=xied into the lake 
attached to scil particles. Fc~lowing storm events, sedimants 
introduced into the lake reduce light trans~arency, may 
interfe~e with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. for this 
reascn a stzong soil con&ervation program is recommended for 
this watershed utiliziny the best management practices 
recommended by the local soil conservation service office (see 
section on non-foint follution fer this lake). In addition, 
it is recommend~d that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Reseaxch 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 nudgets of 
downstream lakes. !he use of p~actices such as diversion 
terraces above feedlots, lagoons to catch feedlot runcfi, and 
spray irrigation of surplus water frcm such lagoons can 
s1gnificantl1 reduce the nutrient contxibutions from this 
source. The above land use recommendation5 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 tI.e ia~e from future degradation; however, it is 
not possible to state the degxee such a pLo~ram might increase 
the water quality in the lake. There are insufficient data ou 
the present inputs of sediments, nutrients, and other 
non-feint fcliutants to the lake. Furthermore we du not have 
adequate info~maticn to gauge the effectiveness of such a 
ccnservation f~ogram. 
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S!LVEB LAKE 

LCCA'IION 
Ccunty: Dickinson 

Tcwnship 100 N 

Latitude 
Longitude 

.Bange 38 d 

43 Dag 27 Hin N 
95 Deg 20 Min w 

Section 28 

WATEBSHfD CHABACT!RISTICS 
Ratershed area(excluding lake surface) 

4490. hectares ( 11094. acres) 

Soil Associations within watershed 
A~soc it area ha 

12 734. 
14 2148. 
15 1608. 

Estimated land uses (~) 

cropland Pasture Forestry 
b7.7 a.a o.a 

Towns 
o.o 

% of total 
16. 3 
47.a 
35.8 

Other 
3.6 

Description of tofogra~hy and soils in ~oil as~ociations 
represented in the watershed 

12 Nearly level and gently sloping (0-5%) prairie-derived 
soils develoFed from wisconsin till on the CaLy Lobs. 
Depressional and calcareous soils are co~mon. 
WebsteI, Okotoji, Canisteo, Clarion, Nicoliet, and 
HarFs scils. 

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

15 Nearly level to moderately sloping (0-9%) prairi~­
derived soils dev~loped from Wisccnsin till on the 
Cary Lobe. Includes very poorly drained depressioaal 
soils. Clarion, Nicollet, Storden, and Webster soils. 

Per cent of s&o=eline in public cwnership 26 S 

PHYSICAL CHARACTERISTICS CF LAKE 
Measurements frcm 1971 maf 
Area ti21. ha (1041. A) 
Length of shoreline 15462. m ( 50730. ft) 
Maximum depth 3. 4 m ( 11.0 ft) 
Mean depth 1.8 m ( 6. ft) 
Volume 7784302. cubic meters ( 6308. acre-feet) 
Shoreline deveiofment 2.11 Volume development 1.64 
Watershed/lake area ratio 1C.7 
Origin of basin: Natural 
Estimated annual preci?itation 71. cm 
Estimated annual runcff 8. cm 
Estimatad lake eva~oration 89. cm 
Thermal stratification? Ne 
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t 
DEPTHS IM FEET 

17994 flETERS 

1--------------------------------------1 
SILVER LAKE 

Dickinson County 



Major inflows (named and1or permanent streams) 
West Br Little Sioux R + 1 Unnamed 

Outlet: West Er Little Sioux H 
208 Agency: 

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

POLLU!ION ASSESSMENT 
Data f£om lake survey in the summer of 1979. Eac~ lake 
was samfled at least 3 times. Averages are for samfles in 
the Ufper mixed zone of the lake. 

PARAMETER SAMELE LiEAN s·rANDARD 
SIZE ER ii OR 

Secchi disc depth 6 1. 1 0.26 
meters 

Chlorophyll a 10 34.1 13. 44 
mg/cubic meter 

'Iotal phosphorus 10 97.1 11.99 
mg/cubic meter 

Kjeldahl nitiogen 2 1.0 0.10 
mg/l 

Ammonia nitrogen 2 0.2 o.oa 
mg/l 

Nitrate + nitrite uitrogen 2 1. 2 0.01 
:ng/l 

Seston dry •ejgbt 10 20.6 6. 10 
mg/l 

Tur.oidity 9 11.3 2.31 
J'IU 

Total hardness 9 345.8 2.93 
mg/l as CaC03 

Calcium hardness 9 226.0 5.82 
mg/l as CaC03 

'Iotal alkalinity 10 162. 8 4.24 
mg/l as CaC03 

Dissolved oxygen 9 7.9 0.56 
mg/l 

Specific conductance 9 620.6 9.91 
micromhcs/cm at 25 c 

Sulfate 3 178.7 1.67 
mg/l 

Chloride 3 17.5 O.\JO 
mg/l 

Scdium 2 8.5 0.50 
mg1l 

Potassium 2 4.5 0.50 
mg1l 

Si~ 



Vertical profile for selected ~easurements en the sampling date 
( 8/13/19) with the most pronounced stratification (if any). 

D.E.PT H 
m 

0 
1 
2 

This lake 

TE.HP 
c 

21.2 
~1.2 
21. l 

CXYGEN 
mg/l 

6.2 
6.3 
6. 4 

was not included 

TO'IAL P 
mg/cu m 

136.7 
1115. 4 
29.5 

in the National 

pH 

e.3 
8.3 
8.3 

CHl a 
mg1cu m 

32. 9 

103. 3 
Eutrophication 

survey. 'I.he trophic state based en 1579 survey is eutrophic. 

NCN-PCINT POLlUTICN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tans/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x sail loss rate = 42. 
Potential nutrient input index = 

area watershed in row crcps/lake area = 9.2 
60.~ of watershed is in approved soil conservaticn practices. 

Best management practices recommended by local SCS office: 
conservation tillage, grass waterways, terraces, 
fonds1sediment and water control tasins, strip-cro;ping, 
contouring, conservation plaating (trees, grass). 

POINT SOOBCE .POllUT!CN 

Source;NPEDIS # (if a~y) 

Lake Paz:k 
IA0036919 

LAKE DSE ASSESSaENl 

Comments 

2-cell lagoon;overflow does 
not enter lake 

Surface water classification(s) 
Class A-primary body contact recreatioD. 
Class B(W)-v~ldlife, ~armvater aquatic life, secondary body 

contact. 
Class c-raw ~ater source for a potable water supply. 

This lake is used as a raw water source for 
about 950 perscns at lake Par~. 

:tublic fark.s: 
Trappers Bay 
City Campground and Boat Launch 
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Estimates of total annual lake use made by Iowa Conservation 
Commission di~trict fisheries biologists based on a combination 
of existing records and rrotessional judgement. 

ACTIVIIY TOTAL USE/4~iiE USE/HECTARE 
Fishillg 

Frcm boats 1~693. 12.2 30. 1 
Sha.re or ice fishing 27683. 26.6 65.8 

Swimming 3231. j. 1 7.7 
Pleasure boating 1055. 1.0 2.5 
Bunting 2093. 2.0 5.0 
ficnicking,campin~,other 
activities frcmfted 
by the lake's presence 5636. 5.b 13.9 
Snowmobiling 2oe4. 2.0 5.0 
Ice ska t.l. ng and c.ross-
count.ry skiing 1042. 1.0 2. 5 
·rcTAL 5 5717. 53.5 13 2. 3 

IMPAIIiMEN'IS 

Swimming may te impaired in Silver Lake during part of 
the summer because of Sacchi depths less than one meter caused 
by algal fOpulation~. Frequent winterkills and occasional 
summerkills may linit fishing ~otential. Iowa Conservation 
Ccmmission personnel consider lake asage to be beiow its ~o­
ten tial due to winterk1ll problems. 

Estimated aguatic plant coverage o ! 
Estimated v1nterkill frequencies: 1 year cut of 5-7 
Estimated summ:rkill frequencies: 1 year out of 12-15 

LAKE SESTOEATICN BECCMMENCAT!CNS 

the shallowness of this lake ccntLibutes significantly to 
its water suality problems. Because there is relatively 
little dilution of nutrient inputs, nutrient concentrations 
are relatively high leading to high algal concentrations and 
poor water transparency. The shallcwness also facilitates 
wind resuspension of tottom sediments causing greater internal 
nutrient loading. The resulting high biological froductivity 
leads to a high oxygen demand. The shallowness of the lake 
results in a small capacity to hold dissolved oxygeu, thus low 
oxygen concentrations develop causing winter fishkills. 
DeeFening of the water column through dredging and or raised 
water levels shculd help to sclve the problem. As an 
alternative, the symftcms of the ~roblem could be alleviated 
by artiiicial aeration in the winter to prevent the oxygen 
concentrations frcm declining to lethal levels. ?he first 
Frocedure would provide the ~rsatest i~~rovements to the lake: 
however, tGie second procedure would also .ua ve significant 
.tenefits. 
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!he water ~uality of this lake, like all lakes, is 
strongly intluenced by the materials that are was~ed into it 
through its tributary streams. Silt frcm soil exosion in the 
watexshed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallow in the neax term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and a~mo~ia 
nitrogen and several pesticides ara caxried into the lake 
attached to so~l ~articles. Following storm events, sediments 
int4oduced into the lake reduce light transparency, may 
intexfere •ith sight-feeding fish and the development of fish 
eggs, and may smot.h~r gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommeaded for 
this watershed utilizing the best management practices 
recommended by the local soil conservaticn service office (see 
section on ncn-foint fOllution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock Yastes caaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in aieas 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 diversio~ 
terraces above feedlots, lagoons to catch feedlot runoff, and 
~Fray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they vili helF impro~e the water quality in the lake and 
slow down the filling of the lake vith sediments. They will 
help protect tbe lake from future degradation; however, it is 
not FCSsible to state the degree such a program might increase 
the water quality in the lake. ihere are ins~fficient data on 
the present inputs of sediments, nutrients, and other 
non-pcint fCllutants to the laKe. Furthermore we do not have 
adeguate information to gauge the effectiveness of such a 
conservation E~ogram. 
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SILV:ER LAKE 

LCCATIC N 
County: Palo Alto 

'Iownshi p 95 N 

latitude 
Longitude 

aange 34 ii 

q3 Deg 2 Min N 
gq Deg 5 3 Mi.n ii 

Section 20 

WATERSHED CHAEACTERISTICS 
watershed area(excluding lake surface) 

3236. hectares ( 7996. acres) 

Soil Associations 
Assoc # 

14 
15 

within watershed 
a.rea ha 

1681. 
1554. 

Estimatad land uses (%) 

'1' of total 
52.0 
48.0 

Cropland Pasture Forestry Towns Other 
SS.8 9.4 1.0 O.O 3.8 

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

14 Nearly level to moderately sloping (0-93) fralrie­
derived soils developed from Wisconsin till on the 
Cary Lote. Clarion, Webster, Canisteo, and Nicollet 
soi ls. 

15 Nearly level to moderately ~loping (0-9i) pra1rie­
derived soils developed from wisccnsin till on cne 
Cary Late. Includes very fOvrly drained depressional 
soils. Clarion, Nicoilet, Storden, and Webster soils. 

Per cent of shoreline in public c~nership 18 i 

PHYSICAL CHARACTEBlST!CS OP LAKl 
~easurements from 1973 map 
Area 269. ha ( 6E4. A) 
Length of shoreline 9821. m ( 32221. ft) 
Maxi~um depth 2.0 m I 7.0 ft) 
Mean defth 1.4 m ( ~. ft) 
Vclume 3814332. cubic meters ( 3091. acre-feet) 
Shoreline develcpment 1.69 Volume development 2.08 
Watershed/lake area ratio 12.0 
Crigin of tasin: Natural 
Estimated annual precipitation 71. cm 
Estimated annual runoff 10. cm 
Estimated lake evaforation 91. cm 
Thermal stratification? No 
Major inflows (named and/or permanent streams) 

Ur.named 
outlet: Silver Cr 
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DEPTHS IN FEET 

14953 ftETBRS 

1--------------------------------------1 SILVER LAKE 
Pa lo A Ito County 



~ca Age.ncy: 
Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des aoi.nes, Iowa =0319 

PCLLUTION ASSESSMENT 
Data from lake suivey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
tbe upper mixed zc.ne cf the lake. 

PABAM.ETE.i 

Secchi disc de~th 
meters 

Chlorophyll a 
mg/cubic meter 

Total pho~phoius 
mg/cubic meter 

Kjcldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/.l 

'Iu.r bidi ty 
JTU 

Total hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaCC3 

'Iotal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micrcmhos/cm at 25 C 

Sulfate 
mg/l 

Chlcride 
mg/l 

Sodium 
JDg/l 

Potassium 
!11-i/l 
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SAM.ELE MEAN 
SIZE 

6 o. 5 

9 77.1 

9 222.0 

2 1. 9 

2 0.2 

2 o. 1 

1 0 26. 0 

9 10.6 

10 214.0 

10 124.0 

9 153.8 

9 a. 6 

10 383. 0 

3 45.0 

3 20.2 

2 7. 5 

2 3. 5 

STANDARD 
ERROR 
0.09 

16. 45 

22.80 

0.42 

0.02 

0.01 

3. 42 

0.87 

3.90 

6.91 

O.b4 

12. 74 

o.76 

0.17 

0. 50 

0.50 



Vertical profile for selected measurements on the sampling date 
( 8/14/79) with the most tironounced stra-c..ification (if a11y). 

DEl:TH 
m 

TEtH 
c 

OXYGEN 
mg/l 

0 21.3 9.2 
1 ~1.2 9.4 

This lake was not included 
Survey. The ttophic state 

NGN-FOINT PCLLUTICN SCUBCES 

Shoreline erosion~ 
Negligible 

TOTAL P 
mg/cu m 

pH CHl a 
mg/cu m 

216.3 9.0 38.0 
220.s 9.o 46.a 

in the Naticnal Eutrofhication 
based on 1979 sutvey is eutrophic. 

Estimated erosion rate in region = 3.01- 4.93 Tans/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rata = 48. 
Potential nutrient input index = 

area watershed in row crops/lake area = 10.3 
60.~ of watershed is in approved soil conservation practices. 

Eest management practices reccmmended by local scs office: 
conservation tillage, crop rotation, terraces, contouring. 

POIN! SOOBCE PCLlO~ICN 

No fOint sources identified 

LAKE USE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class E(i)-wildli±e, warmwater asuatic life, secondary body 

contact. 
~his lake is not designated as a Fublic water supply. 

J?u.blic Fa:rks: 
Fish and Wildlife Access 
Salton Park and Boat Launch (Ccunty) 

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

ACTIVITY TO'! Al USE/ACBE USE/HECIARE 
F1Shl.ng 

Frcm .l:oats 677. 1. \) 2. 5 
Shore or ice fishing 12579. 19.5 ~8.2 

Swimming 23q5. 3.5 (j. 7 
Pleasure tea ting 586. 0.9 2.2 
Hunti.ng 2605. 3. 'J 9.7 
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Picnicking,camping,other 
activities FrOmfted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
country skiing 
TOTAL 

IMPAIF.MEN!S 

11290. 
3473. 

2348. 
363C3. 

17.0 
5.2 

3.5 
s~.1 

42.0 
12.9 

8.7 
135.0 

Swimming may te impaired in Silvex Lake throughout the 
summer because of Secchi depths less than one meter caused by 
algal f Opulations. Aquatic vascular plant growth may impair 
boating and shoreline fishing. Occasional winterkills may 
limit fishing pQtential. Iowa Conservation Commission per­
sonnel consider lake usage to be below its fOtential due to 
winterkills and Foor fishing. 

Estimated aquatic flant coverage 29 % 
Estimated winterkill freguencies: 1 year cut of 7-10 
Estimated summerkill frequencies: rare if ever 

LAK~ RESTOBATION RECCM~ENDATICNS 

Eecause large guantities of rooted a~natic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation contxcl is recommended. While this might be 
accomFlished through mechanical harvast 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 Frovide biological control. The 
cost-effectiveness and suitability of ihite Amur stocking 
should be investigated for this lake. 

Eecause this lake is productive and relatively shallow, 
dissclved cxygen deficits develop and cause winter and/or 
summer fishkills. ~he use of artificial aeration a~vices tc 
maintain dissolved oxygen concentLations should be considered. 

~he water guality of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its trinutary stLeams. Silt frcm soil erosion 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 term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried ~nto the lak~ 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, ma1 
interfere witb sight-feeding fish and the develofment of fish 
eggs, and may smother gill-breathing invertetrates. For this 
reason a strong soil conservation program is racom~eLded for 
th.is watershed utilizing the best managament practices 
recommended by the local soil conservation service office (see 
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secticn on non-Eoint EOllution 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 concentrations 
in areas with direct drainage to streams or tile lines can 
make significant coatributions to the nutrient budgets of 
downstream lakes. !he use of practices such as divexsion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagooa~ can 
sigr.ificantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help improve the water quality in tae lake and 
slow down the filling of the lake with sediments. They will 
help protect the iake from future degradation; however, it is 
not FOSsible to state the degree such a program might increase 
the water quality in the lake. There are insufficien~ data on 
the prasent inputs of sediments, nutrients, and other 
non-feint pollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnse~vaticn Fcogram. 
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SILV:ER LAKE 

LCCA'IION 
County: Worth 

Township 100 N 

Latitude 
longitude 

Bange 22 w 

43 D.ag 29 Min N 
93 Deg 25 ~in Ii 

Section 14 

WATEBSHED CHABACTERISTICS 
Watershed area(excluding lake surface) 

1032. hectares ( 2550. acres) 

Soil Associations 
Assoc # 

15 
114 

111ithin wate:rshed 
area ha 

387. 
645. 

Estimated land uses (%) 

% of total 
37.5 
62.5 

Cro~land Pasture Forest~y Towns Other 
15.3 16.0 5.3 o.o 3.4 

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

15 Nea:rly level to moderately sloping (0-9%) p~airie­
derived soils developed from Wisconsin till on the 
Cary lote. Includes very poorly drained defressional 
soils. Clarion, Nicollet, Storden, and Webster soils. 

114 Nearly level to moderately sloping (0-9%) prairie and 
mixed prairie-forest-derived soils developed from 
iisconsin till en the Cary lobe. Clarion, Lester, 
Webster, Okoboji, and Nicollet soils. 

Fer cent of shoreline in public own.arship 100 3 

PHYSICAL CHARACTEBISTICS OF LAKE 
Measurements from 1979 map 
Area 128. ha ( 316. A) 
length of shoreline 4118. m ( 13512. ft) 
Maximum depth 1.8 m ( 6.0 ft) 
Mean depth 1.4 m ( 5. ft) 
Volume 1846917. cubic meters ( 1497. acre-feet) 
Shoreline development 1.03 Volume development 2.37 
iatershed/lake arEa ratio e.1 
Crigin of basin: Natural 
Estimated annual precipitation 79. cm 
Estimated annual runoff 13. cm 
Estimated lake evaForation 86. cm 
Thermal stratification? Partial 
Major inf lows (named and/or permanent streams) 

Ncne 
Cutlet: Drainage Ditch 46 
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SILVER LAKE 

Worth Couhty 



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

PCLL01IGN ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the UFper mixed zone cf the lake. 

:t:ABAMETEB 

Secchi disc depth 
meters 

Chlorotihyll a 
mg/cu.bic meter 

~otal phosphorcs 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitroge~ 
mg/1 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weigh~ 
mg/1 

Turbidity 
JTU 

7otal hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as caco,; 

lotal aikalinity 
mg/ l as caco 3 

Dissolved oxygen 
mg/1 

Sfecific conductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdl.um 
mg/l 

Potassium 
mg/l 

St:o 

SAMPLE MEAN 
SIZE 

6 o.s 

11 100.J 

11 138.6 

2 1. 5 

2 0.1 

2 0.1 

11 24.4 

10 10.a 

9 140.4 

9 80.7 

10 119.8 

9 10.4 

9 256.1 

4 5.1 

7 13.4 

2 3.0 

2 3. 0 

STAN DAB.D 
ERB OB 
0.07 

18. 0 4 

20. 60 

0.09 

o.oo 

0.01 

1.90 

0.74 

4.05 

1.63 

0.79 

12.88 

1. 9 8 

0.37 

o.oo 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/23/79) w1 th the most pronounced s·tratification (if any). 

DEJ;T H 
m 

'I EME 
c 

OXYGEN 
iDg/l 

TOTAL P 
mg/cu m 

pH CHL a 
mg/CU lll 

o 22.2 0.2 14~.o ~.b 121.s 
1 22.2 8.2 14E.7 8.6 112.3 
2 22.2 

~his lake was included in the National Eutrophication Survey 
and was classified as eutrophic. The limiting nutrient was 
determined to he fhosphorus at some times, nitrogen at others. 

NCN-~CINT PCllUTICN SOUBCES 

Shoreline erosion: 
Negligi.tle 

Estimated erosion rate in region= 7.00- 9.18 Tons/Acre/Yr 
Potential siltation i~dex = 

(watershed area/lake area) x soil loss rate = 65. 
Potential nutrient input index = 

area watershed in row crops/lake area = 6.1 
76.i of watershed is in approved soil conservation practices. 

Best management practices recommended by local SCS office: 
ccnservation tillage, terraces, crop rotation, ccntouring. 

PCIN~ SOUBCE FOLLUTICN 

No point sources identified 

LAKE USE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmvater aquatic life, secondary body 

contact. 
This lake is not designated as a Fublic water supply. 

Public parks: 
Silver Lake Recreation Area (County) 

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

ACTIVITY TO'IAL DSE/ACRE USE/HECTARE 
Fishing 

Fr cm boats o. o.o o.o 
Shore or ice fishing 4!:2. 1.4 3. 5 

Swimming 26. 0.1 0.2 
Pleasure .boating 143 • o.s , • 1 
Hun t.iI.&g 912. 2.9 7. 1 
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Picnicking,camping,other 
activities ftom~tcd 
by the la~e's presence 
Snowmcbiling -
Ice skating and cross­
ccunt.i:y skii.ng 
TOTAL 

IMPAIBMINTS 

634. 
365. 

122. 
26:4. 

2.0 
1.2 

0.4 
8.4 

s.o 
2.9 

1. 0 
20.7 

Swimming may be impaired in Silver Lake throughout the 
summer because oi Secchi de~ths less than one meter caused by 
algal populatioils. Aquatic vascular plant grc•th may impair 
boating and shoreline fishing. Frequent winterkills may 
limit fishing potential. Iowa Conservation Commission per­
sonnel consider lake usage to be telow its FOtentiai due to 
winterkills. 

Estimated aguatic plant coverage 25 i 
Estimated vinterkill frequencies: 1 year cut of 2 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOBATION iECC~MENtATICNS 

Eecause large ~uantities of rooted aquatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation control is recommended. While this mignt be 
accomElisbed throu~h mechanical harvest or the use of 
chemicals, studies in other Iowa lakes have shown that 
controlled stocking of the imforted White Amur at the proper 
densities can ~rovide biological control. The 
cost-effectiveness and suitability of White Amur stocking 
should te investigated for this lake. 

Eecause this lake is productive and relatively shallow, 
dissclved oxygen deficits develop and cause winter and/or 
summer fishkills. ~be use of artificial aeration devices to 
maintain dissclved oxygen concentrations should te cor.sidered. 

the water quality of this lake, like all laKes, is 
strongly iDfluencEd by the materials that are ~ashed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detiimental tc the lake in several ways. It 
ccntributes to the filling of the tasin making the la~e mo~e 
shallcw in the neaL term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are caxried into the lake 
attached tc soil particles. Following storm events, sediments 
introduced into the lake reduce light transfarency, may 
interfere with sigh~-feeding fish and the development oi fish 
eggs, and may smcth:r gill-oreatbing invertebrates. For this 
reason a stxong sci! conservdtion program is reccm~snded for 
this watershed utilizing the best management practices 
reccmmended by the local soil conservation service office (see 

see 



secticn on ncn-E~int ~ollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Reseaxch on the 
Iowa great lakes has ind.l.cated small livestock coDc~ntrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream laKes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot r\llloff, and 
spray irrigation of surplus water frcm such lagoons can 
signilicantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they ~ill help im?rove th~ 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 deg~ee such a program might increase 
the water guality in the lake. !here are insufficient data on 
the present inputs of sedi~ents, nutrients, and other 
ncn-~oint ~cllutants to the lake. Furthermore ve do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservaticn fragtam. 
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SLIP ELUFF LAKE 

LCCATIO N 
Cou.nty: Decatur 

Township 68 N 

Latitude 
longitude 

Ba.nge 26 w 

40 Deg 39 Min N 
93 Deg 51 Min W 

Section 28 

WATERSHED CBARACtERISTICS 
Watershed axea(excluding la.lee surface) 

93. hectares ( 230. acres) 

Soil Associations within watershed 
Assoc 1 area ha 

7 9. 
38 84. 

Estimated land uses (i) 
Cropland Pasture Forestry 

38.1 33.7 26.2 
'!owns 

o.o 

I of total 
9.8 

90.2 

Other 
2. 1 

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

7 Nearly level a.nd gently sloping (0-5%) prairie-derived 
soils developed from alluvium. Soils on steep 
adjacent upland slopes axe included in some areas. 
Colo, Zook, and Nodaway soils. 

38 Gently sloping to steep (2-251) forest-derived soils 
developed frcm pre-Wisconsin till or loess. Lindley 
a~d Weller soils. 

Fer cent of shoreline in public ownership 100 I 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measurements from 1975 ma~ 
Area 6. ha ( 16. A) 
Length of shoreline 2063. m ( 6768. ft) 
Maximum depth 7. 3 m ( 24. 0 ft) 
!!ean deFth 3.8 m ( 12. ft) 
Vclume 244780, cubic meters ( 196, ac.re-feet) 
Shoreline develofment 2.29 Vclume development 1.55 
Watershed/lake aLea ratio 15.S 
Origin of basin: Impcundment 
Estimated annual ?IEcipitation 86. cm 
Estimated annual runoff 18. cm 
Estimated lake evaporation 97. cm 
1bermal stratification? Yes 
Major inf lo~s (namea and1or pe~manent streams) 

Ncne 
Outlet: Unnamed 
2C8 Agency: 

Iowa Depart~ent of Environmental Quality 
SOO Edst Grand Avenue 
Les Moines, Iowa 5C31S 
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PCLLU!ICN ASSESSMENT 
Data from lake ~urvey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the upper mixed zone of the lake. 

PABillH~Eli 

SEcchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

!ctal phosphorus 
mg/cu.hie meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nit~ogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTU 

'Iotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'lotal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

S~ecific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
:ng/l 
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SA M.PLE MEAN 
SIZE 

6 2. 4 

9 4.6 

9 15. 8 

2 0.4 

2 o. 04 

2 0.1 

9 2. 9 

9 3.7 

11 74.4 

11 54.9 

9 64. 9 

9 a. 1 

12 144.7 

4 1.4 

2 3.0 

2 2.0 

STA NDA.iD 
EB.ROB 
0.10 

0.10 

2.07 

0.03 

0.01 

o.oo 

0.20 

0.39 

2.71 

2. 91 

2.77 

0.38 

5.94 

0.94 

0.13 

o.oo 
o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/21/79) with the most pronounced stratification (if any). 

DEPTH T.EK.P OXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 26.6 8.4 11.3 8.7 2. 6 , 26.6 
2 26.6 8. 1 S.9 8.6 1. 9 
3 24.2 
4 23. 1 5.3 15.7 8.0 3. 1 
i:. 19.3 .., 
6 14. 1 o.o 59.3 7.4 221.5 

This lake was not iucluded in the National Eutrophication 
Survey. The t.tophic st ate based en 1979 survey is eutrophic. 

NCN-PCINT POLlUTICN SCURCES 

Shoreline erosion: 
A few sections of shore.line with severe erosion 

Estimated erosion rate i.n region= 10.80-11.97 tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 177. 
Potential nutrient input index = 

area watershed in ~ow crops/lake area = 5.9 
91.i of watershed is in approved soil conservation practices. 

Best management practices reccmmeLded by local scs office: 
conservation tillage, terraces, c~op rotation. 

POIN1 SCDRCE FCLLUTICN 

No point sou.tees identified 

LAKE USE ASSESSMENT 

Surface water classification(s) 
Class B(W)-vildlife, warmvater aguatic life, secondary body 

contact. 
this lake is not designated as a ~ublic water supply. 

Public i:arks: 
Slip Bluff Park (County) 

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

ACTIVITY 
F l.Shl. ng 

Frcill boats 

'.rO'I AL 

247. 
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CSE1ACBE U~E/HECTABE 

15.4 41.2 



Shore or ice fishing 33 74. 210.9 56 2. 3 
Swimming o. o.o o.o 
Pleasure boating 87. 5. ij 1 ij. 5 
Hunting o. o.o o.o 
Ficnicking,camping,other 
activities fICmpted 
by the lake's presence 4297. 268.6 716.2 
Snowmobiling o. o.o o.o 
Ice skating and cross-
cou.nt.t:f skiing 69. 4.3 11. 5 
'?OT AL 8074. 504.6 1345.7 

UU?AIBMENTS 

Recreational activities in Slip Bluff Lake do not appear 
to be impaired by i:oor water quality or asuatic [:lants. !o•a 
Ccnservation Commission personnel consider lake usage to be 
below its potential due to occasional periods of high turbid­
ity. 

Estimated a~uatic ~lant coverage 
Estimated winterkill frequencies: 
Estimated snmmerkill freguencies: 

LAKE RESTORATION BECCMMENDATICNS 

4 i 
rara if ever 
ra.re if ever 

~he water quality of this lake, like all lakes, is 
strcngly influenced by the mate.rials that are washed into it 
through its tributary streallls. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contLibutes to the filling of the basin making the lake more 
shallow in the near t~rm aDd hastening the basin's long term 
extinction. Flant nutrients such as phosphorus and ammonia 
nitrogen and several festicides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, 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 ~atershed utilizing the best management practices 
reccmmended by the local soil conservation service vfiice {see 
aection on non-Faint Follution for this lake). In addition, 
it is recommended that steps be taken t~ reduce th~ amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to stteams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream laxes. ihe use of practices such as diversion 
terraces above feedlots, lagoons to catch t~~dlot ~Jn~ff, and 
spcay irrigation ~f surplus water frcm such lagoons can 
significantly r~duce the nutrient contribut~on5 from this 
source. The above land use recommendations are made on the 
basis they will help improve the ~ater quality in the lake and 
slo• down tr.e filling ~f ~he lake •itn seiim~n~s. They will 
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help protect the lake from future degradation; however, it is 
not fOssible to state the de9Iee such a program might increase 
the water guality in the iake. !here are i~sufficient data on 
the present inputs of sediments, nutrients, and other 
non-point pollutants to the lake. Furthermore we do not have 
adequate information to gauge tne effectiveness 0£ such a 
conservation p£ogiam. 
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SMITH LAKE 

LCCA'.IIC N 
County: Kossuth 

Township 96 N 

Latitude 
Longitude 

Range 29 W 

43 Deg 7 Liin N 
94 Deg 14 Hin w 

Section 23 

WATERSHED CHABACTEBIS1ICS 
Watershed area{excluding lake surface) 

446. hectares ( 1102. acres) 

Soil Associations 
Assoc # 

wit.bin watershed 
area ha 

446. 12 
uses (~) 

Pasture Forestry 
2.6 o.o 

Towns 
o.o 

~ of total 
100.0 

Other 
2.8 

F!stimated land 
cropland 

94.6 
Description 
represented 

of topography aud soils in soil associations 
in tbe watershed 

12 Nearly leve.l and gently sloping (0-51) prairie-derived 
soils developed from Wisconsin till on the Cary Lobe. 
Depressional and calcareous soils are common. 
Webster, Okoboji, Canisteo, Clarion, Nicollet, and 
Harps scils. 

Per cent of shoreline in public ownership 100 i 

PHYSICAL CHARACTERISTICS OF lAKE 
Measurements from 1S79 maf 
Area 24. ha ( 59. A) 
Length of shoreline 31qa. m 10329. ft) 
Maximum depth 3.0 m ( 10.0 ft) 
tie an de pt h 1 • 6 m ( 5. f t) 
Vclume 388128. cubic meters ( 315. acre-feet) 
Sh~reline develo~ment 1.82 Volume development 1.60 
Watershed/lake area ratio 1E.6 
Origin of basin: Impoundment 
Estimated annual ptecipitation 74. cm 
Estimated annual runoff 10. cm 
Estimated lake evaEoration 89. cm 
!hermal stiatificatio~? Fa.rtial 
Major inf lows (na~Ed and;or pe~maneut streams) 

Ncne 
outlet: Unnamed 
208 A gene y: 

Iowa Department of Environmental Quality 
9GO East Grand Avenue 
Des Moines, lowa 50319 
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FCLlU'IICN ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
vas samFled at least 3 times. Averages are fo.r samples in 
the u~Fer miied zone of the lake. 

PA.BAMETEB SAM.PLE MEAN STAND ABO 
SIZE ERB OR 

Secchi disc depth 5 o.s 0.09 
meters 

Chlo.rcphyll a 9 91.5 10. 50 
mg/cubic mete.r 

'Ictal pho~phorts 9 11o.2 12.79 
mg/cubic meter 

Kjeldahl ni ti:og eil. 2 1. 5 0.65 
mg/l 

Ammonia ni troge.n 2 o. 1 0.01 
mg/l 

Nitrate + nit.rite nitrogen 2 4. 4 0.15 
mg/l 

Seston dry weight 9 20.0 0.65 
mg/l 

'lar.bidity 11 13. 3 1.46 
JTU 

'Ictal hardness 10 277. 0 10. 27 
mg/l as CaC03 

Calcium hardness 11 185.5 8.51 
mg/l as CaCOJ 

'Ictal alkalinity 11 177.1 8.13 
mg/l as CaCCJ 

tissolved oxygen 9 10.6 0.50 
mg/l 

Specific conductance 1 0 484.0 13. 49 
micLcmhostcm at 25 c 

Sulfate 7 54.3 3.97 
mg/l 

Chloride 8 26.4 1. 30 
mg/l 

Scdium 2 4. 0 o.oo 
mg;l 

Potassium 2 3. 0 o.oo 
mg/l 
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Vertical profile fo= selected measurements on the sampling date 
( 8123;79) with the most pronounced stratification (if any). 

D.E PT H T .Ei1 E OXYGEN 'rOTAL p pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 2,. 1 9.2 168.8 8.3 93. 6 
1 21. 1 9.3 174.0 8.3 77., 
2 21. 1 
3 2,. , 9. 1 134.0 B.3 8 3 .. 5 

" 20.9 
'I his lake was not included in t.ne Nationdl .Eutrophication 
Survey. The t.rophic state based on 1979 survey is eutroph.ic. 

NCN-POINT PClllUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated e.rosion .rate in region = 0- 3.0 Tons/Acre/Y.r 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 28. 
Potential nutrient input index = 

area watershed in row crops/lake area = 17.6 
60.~ of watershed is in apF.rov~d soil ccnservation practices. 

Best management practices recommended by local scs oitice: 
conservation tillage, terraces. 

PCIN'I SOOBCE EOLLUTICN 

No poi.nt sources iden~ified 

LAKE DSE ASSESSMENT 

Sur£ace water classification(s) 
Class A-primary body contact recreation. 
Class E(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
~his lake is not designated as a public water supfly. 

Public parks: 
Kossuth County Fark 

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

ACTIVITY 
Fishing 

Frcm boats 
Shore or ice f isning 

Swimming 
Pleasure boating 
Run ting 

TOTAL 

925. 
11641. 
/667. 

135. 
o. 
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USE/ACRE 

15.7 
197 • .3 
129.9 

2.3 
o.o 

USE/HECTARE 

38.5 
~d5. u 
319. 5 

5.6 
o.o 



Eicnicking,camping,other 
activities fromFted 
by the lake's pcesence 
Snowmobiling 
Ice skating and cross­
ccuntry skiing 
TCTAL 

21118. 
739. 

870. 
43095. 

357.9 
12.5 

14.7 
730.4 

879.9 
30.8 

36.3 
1795.6 

Special events at Smith lake contxibuting to more t~an 
normal use include a fishing contest (200 people), camping 
clubs (250-300 people), and a snowmobile club (30-75 people). 

IHPAiiMEN!S 

Swimming may be impaired in Smith lake thxoughout the 
summer because of Secchi depths less than one meter caused by 
algal populations. White Amur have been stocked to control 
the growth of aquatic vegetation. Iowa ccnservation Commis­
sion fexsonnel consider lake usage to be above its potential. 

Estimated aguatic f lant covexage 
Estimated winterki.11 frequencies: 
Estimated summerkill frequencies: 

LAKE BESTOBATION B!CC!~ENDATICNS 

9 ~ 
rare if ever 
rare if ever 

the water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its trib~tary streams. Silt frcm soil erosi~n in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shailow in the near term and hastening the tasin•s long term 
extinction. Plant nutrients such as fhosphorus and ammonia 
nitrogen and several pesticides are carried in~o the lake 
attached to soil particles. Fellowing storm events, sediments 
intrcduced into the lake reduce light transpareucy, ma1 
interfere with sight-feeding ii~h and th~ developm~nt of fish 
eggs, and may smother gill-oreathing invertebrates. cor this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management ~ractices 
recommended by the local soil conservation service office (see 
section on non-faint FOllution fox this lake). In addition, 
it is recommended that steps ba taken to r~duce thP. amounts of 
livestock wast~s ~eaching tributary stieams. Research ~n ths 
Iowa great lakes has indicated small livestock concentrations 
in areas wit~ direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
dcwnstream lakes. !he use of practices such as diversi~n 
terraces above feedlots, lagccns to catch feedlot runoff, and 
~~ray irci.gation of surplus water frcm such lagoons can 
significantly reduce the nutrient contribu~ons f rv~ this 
scurcs. the above land use recommendations are made on tae 
tasis thsy will helr imp~ove the ~ater quality in the la~e and 
slow down the Xilling ~f the lake vith sediments. !hey will 
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help p£otect the lake from future degxadation; however, it is 
not EOssibl~ to state the degree such a program might increase 
the water suality in the lake. ~here are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-point pollutants to the lake. Furthermore we do not have 
adequate infoxmatian to gauge the effectiveness oi such a 
conservation prog~am. 
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SPRING LAKE 

LCCA'IIGN 
County: Gree.ne 

Township 84 N 

Latitude 
Longitude 

Range 30 w 

42 Deg 4 tti.n H 
94 teg 17 Min w 

section 25 

iATEBSHED CHABACTERISl!CS 
iatershed axea(excludi.n~ lake surface) 

146. hectares ( 361. acres) 

Soil Associations 
Assoc i 

15 
17 

within watershed 
area ha 

97. 

Estimated land uses (1) 

i of tot.il 
66.7 
33.3 

Cropland Pasture Forestry towns Other 
o.o o.o 100.0 o.o o.o 

Description of topography and soils in soil associations 
represen~ed in the wat~rshed 

15 Nearly levei to moderately sloping (0-9~) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Includes very foorly drained depressional 
soils. Clarion, Nicollet, Storden, and Webster soils. 

17 Nearly leval to strongly sloping (0-141) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Clarion, Canisteo, Nicollet, Webster, 
Lester, and Storden soils. 

Per cent of shoreline in fDblic o~nership 100 i 

PHYSICAL CHARACTEBlS!ICS OF LAKE 
Measurements from 1977 map 
Area 20. ha ( :1. A) 
Length of shoreline 4296. m ( 14095. ft) 
Maximum depth 2. 3 m ( 7. O ft) 
PJean defth 0.9 m ( 3. ft) 
Volume 178766. cubic meters ( 145. acre-feet) 
Shoreline developm€nt 2.68 Volume deveiopment 1.16 
Watershed/lake axea ratio 7.3 
Origin of basin: I~poundment 
Estimated annual ptecipitation 79. cm 
Estimated annual runcff 13. cm 
Estimated lake evaporation 94. cm 
Thermal stratification? No 
!ajox inflows (named and/or permanent streams) 

None 
Cutlet: Tc Des Mcinas River 
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DEPTHS IN FEET 

950 "ETBBS ----I 1----------------------------------
SPRlNG LAKE 

Greene County 



208 Agency: 
Iowa Department of Envirc~mental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

POLLUTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
~as sampled at least 3 times. Averages are for sa~ples in 
the upper mixed zone ct the lake. 

PABA!Et'EB SAMPLE MEAN STANDARD 
SIZE ERBOH 

Secchi disc dept Ii 6 1. 4 0. 10 
meters 

Chlorophyll a 9 5.6 1.25 
mg/cu.bic meter 

Total phosphorus 1 0 20.4 0.87 
mg/cubic mete.r 

Kjeldahl nit~ogen 2 0.4 0.06 
mg/l 

Ammonia nitrogen 2 0.1 0.07 
mg/l 

Nitrate + nitrite niti:ogen 2 0.1 o.oo 
mg/l 

Seston d.ry weight 9 2.3 0.62 
mg/l 

'I u.r bi di t y 1 1 1.4 0.14 
JTU 

1'.ctal .haraness 1 1 161.6 0.71 
mg/l as caco3 

Calcium hardness 13 74.3 2.11 
mg/l as CaCC3 

'Iotal a.lkalinity 11 100.4 1.64 
mg/l as CaC03 

Dissolved oxygen 9 9.9 o.ss 
mg/l 

Specific conductance 9 340.0 10. 51 
micromhos/cm at 25 c 

Sulfate 3 51.3 0.67 
mg/l 

Chloride 3 20.3 0.17 
mg/l 

Sodlum 2 9.0 1.00 
mg/l 

Potassium 2 3. 0 o.oo 
mg/l 
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Vertical profile for selected measurements en the sampling date 
( 8/ 2179) with the most fronounced stratification (if any). 

DEPTH TEMP OXYGEN TOTAL p pH CHL a 
m c mg/l m91cu m mg/cu m 

0 25.4 7.8 23.1 9.5 6. 4 
1 25.q 7.9 2~.7 9.5 18. 2 

\ 

T.his lake was not included in the National Eutrophication 
Survey. lhe trophic state based on 1979 survey is eutrophic. 

NON-POINT PCLlUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Potential siJ.tation index = 

(watershed area/lake area) x scil loss rate = 29. 
Potential nutrient inEut i~dex = 

area waters.bed in row crops/lake area = 0.0 
o.s of watershed is in approved soil co~servaticn practices. 

POINT SOURCE POLLUlICN 

No point sources identified 

LAKE DSE ASSESSMENT 

Surface water classification(s) 
Class A-primary £ody contact recreation. 
Class B(W)-wildlife, varmvater aquatic life, s~condary body 

contact. 
This lake is not designated as a public water supply. 

Public parks: 
Spring Lake Stdte rark 

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 'IOT Al. USE/ACRE USE/HECTARE 
Fishing 

Frcm .toats 1964. 38.5 98.2 
Shore or ice fishing 1564. 30.7 78.2 

Swimming 6186. 121 .3 309. 3 
Elea.sure l:loating 5860. 1 1 4 • ~ 29 3. 0 
Hun ting o. o.o o.o 
Ficnicking,camping,other 
activities i:xcm i;:te d 
by the lake's presence 122 f2. 240.4 613. 1 
Snow:icbiling 243. 4.8 12. 1 
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Ice skating and cLoss­
ccuntry skiing 
TCTAL 

IMPAIBMENTS 

695. 
287i4. 

13.6 
564.2 

34.8 
1438.7 

Recreational activities in Spring Lake do not a~pear to 
be impaired by fOOr water ~uality; however, aquatic vegetatio~ 
may interiere with fishing and s~imming. Freguent ~in~erkills 
may limit fishing fOtential. Iowa Conservation Commission 
personnel consider lake usage to he above its fotential. 

Estimated aquatic plant coverage 91 
Artificial aeraticn used 
Estimated'winterklll f£e~uencies: 
Estimated summerkill freguencies: 

LAKE BESTOBATICN BECCMMENDA!ICNS 

1 year cut pf 3 
rare if ever 

ihe shallowness of this lake contributes significantly tc 
its water guality problems. Because there is relatively 
little dilution of nutrient in~uts, nutrient concentrations 
are relatively high leading to high algal concentrations and 
poor water tra.nsparenc1. The shallowness alsc facilitates 
wind resuspension cf tottom sediments causing greater internal 
nutrient loading. The resulting high biological p~oductivity 

leads to a high oxygen demand. ihe 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 problem. As an 
alternative, the sym~toms of the froblem could he alleviated 
by artificial aeration in the winter to prevent the oxygen 
concentrations tram declining to lethal levels. The first 
frocedure would provide the greatest i~frovements to the lake; 
however, the seccnd procedure would also have significant 
benefits. 

The water quality of this lake, like all lakes, is 
strongly influenced by the matexials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in sevEral way~. ~t 
contributes to the fi1ling of the basin making the lake more 
shallow in the near term aod hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitLogen and several pesticides are carried into the lake 
attached to soil farticles. Fellowing stcrm events, sediments 
introduced into the lake reduce light transFarency, may 
interfere with sight-feeding fish and the develofment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong sail conservation program is racommended for 
this watershed utiliziag the best managemen~ fractices 
recommended by the local soil conservaticn service office (see 
sec~ion on non-faint ~ollution fer this lake). In addition, 
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it is recommended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Research an the 
Iova great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contrihution5 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 lagoons can 
significantly reduce the nutrient contxibut.l.ons from this 
source. The above land use recommendations are made on the 
basis tney 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 
net f Ossible to state the degree such a program might increase 
the water quality in the lake. !here are insufficien~ data on 
the present inputs of sediments, nutrients, and other 
non-pcint follutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
conservation progLam. 
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SPBING~BOOK LAKE 

LCCA'IION 
Ccunt_y: Guthrie 

Township 81 N 

Latitude 
Longitude 

Bange 31 w 

41 Deg ~7 Min N 
gq Deg 28 Min Ii 

Section 33 

WATERSHED CHABACTERIS?ICS 
iatershed area(excluding lake surface) 

502. hectares ( 1241. ac.res) 

Soil Associations within vateLshed 
Assoc f area ha 

15 196. 
18 44. 

~ of total 
313.9 
8.8 

43 262. 
Estimated land uses (~) 

Cropland Pasture Forestxy To~ns 

61.1 20.a 14.7 o.o 
Other 

3.4 

5 .2 • .2 

Description of tof cgraphy and soils in soil associaticnz 
represented in the watershed 

15 Nearly level to moderately sloping (0-91) prairie­
derived soils deveioped from Wisccnsin till on the 
Cary Lobe. Includes very pcorly drained deprassional 
soils. Clarion, Nicollet, Storden, and Webster soils. 

18 Nearly level and gently slo~ing (0-5%) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Calcareous soils are coJmcn. Clarion, 
Harps, Canisteo, Webster, and Nicollet soils. 

43 Gently sloping to very steep (2-30%) forest-derived 
soils developed frcm pre-Wisconsin tiil ~r loess. 
Lindley and Clinton soils. 

Per cent of shoreline in public ownership 100 i 

PHYSICAL CHARACTERISTICS OF LAKE 
MeasuLements from 1974 map 
Area 5. ha ( 14. A) 
Length cf shozeline 1607. m ( 5273. ft) 
Maximum depth 4.9 m ( 16.0 ft) 
Mean depth 2.4 m ( 8. ft) 
'lclume 131497. cubic mete.rs ( 107. acre-feet) 
Shoreline development 1.94 Vclume development 1.48 
Watexshed/lake area ratio 10C.4 
Origin of basin: Impoundment 
Estimated annual precipitation 81. cm 
Estimated annual runotf 13. cm 
Estimated lake evapoLation 97. cm 
Thermal stratification? Yes 
!ajor inf lows (named aad/or permanant streams) 

Spxin9brock Cr 
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SPRINGBROOK LAKE 
Guthrie County 



Outlet: Springbrock Cr 
208 Agency: 

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

POLLDTION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samfles in 
the Uf per mixed 2one of the lake. 

PARAMETER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

~ctal phosphorus 
mg/cubic meter 

Kjeldahl nitxcgen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Sesto~ dry weight 
mg/l 

'I urbidi ty 
JTU 

'Ictal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

total alkalinity 
mg/l as CaCOJ 

Dissolved oxygen 
mg/l 

Specific conducta~ce 
micrcmhos/cm at 25 c 

Sul fate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

I?cta~si um 
mg/l 
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SAMPLE MEAN 
SIZE 

6 0.7 

6 52.8 

7 67. 2 

2 0.3 

2 o. 1 

2 o. 1 

5 19.5 

7 8.9 

8 155. 2 

8 89.2 

9 149.1 

1 e.o 

7 307. 1 

3 2.1 

5 4.7 

2 4.0 

~ 2.5 

S'IANDARD 
ERROR 
0.02 

14. so 

6.69 

0.04 

0.01 

0.03 

1. 91 

0.46 

3.76 

6.60 

3.39 

1.38 

0.44 

0.20 

o.oo 

o.so 



Vertical profile for selscted measurements on the sampling date 
( 8/ 2/79) with the most pronounced stratification (if any) • 

DEPTH 'rEMP OXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 26.3 9.1 43.2 8.7 26. 2 
1 25.7 7.1 70.S 0.s 44. 2 
2 24.7 5.6 9C.O 8.2 52. 8 
3 21.6 

" 17~4 o.o 322.9 7.2 26.9 
'rbis lake was not included in the National Eutrophication 
survey. The trophic state based en 1979 survey is eatrophic. 

NCN-PCIN'! PCLlUTIGN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 402. 
~ctential nutxient inFut index = 

area watershed in row crops/lake area = 61.3 
60.1 of Matershed is in approved soil ccnservation practices. 

Best management practices recommended by local scs office: 
terraces, conservation tillage, pastureland and pastureland 
improvement, crop rotation. 

PCIN! SOURCE POLLD!ION 

No f~int sources identified 

LAKE USE ASSESSMENT 

Surface water classification(s) 
Class A-primary body contact recreaticn. 
Class B(i) -wildlife, warmwater aguatic life, secondary body 

contact. 
!his lake is not designated as a public water supply. 

i:ubli.c i:.a rks: 
Spxinghrook State Park 

Estimates of total annual lake use made by Iowa Ccnservation 
Commission distxict fisheiies biologists based on a combination 
of existing records and professioodl judg~m~nt. 

AC'IIVITY 
Fishing 

Prem boats 

!01:At 

625. 

611 

OSEtACBE USE/HECTARt 

44.6 125.0 



Shore or ice fishing 
Swimmi.ng 
Pleasuxe boating 
Hunting 
Picnicking,camping,othar 
dctivities ~rcmFted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
country skiing 
TOTAL 

IMI>AIJiMEN~S 

5516. 
15988. 

7CJO. 
o. 

5027. 
362. 

6~5. 
28953. 

394.0 
1142.0 

56.4 
o.o 

359.1 
21.3 

4ll. 6 
2068.1 

110 3. 2 
3197.6 

158. 0 
o.o 

100 s. 4 
76.4 

125. 0 
5790. 6 

Swi~ming may be impaired in Springbrook Lake throughout 
the summer becausa of Secchi depths less than one meter caused 
by algal fOf ulations. Iowa Conservation Commission personnel 
consider lake usage tc be at its potential. 

Estimated aquatic plant coverage 
Estimated vinterkill trequencies: 
Estimated summerkill fre~uencies: 

I 

LAKE BESTOHATION BICCMHENDATICNS 

0 " rare if ever 
rare if ever 

iha water quality of this lake, like all lakes, is 
strcngly influenced by the materials that are washed into it 
through its ti:i.!>utary streams·. Silt frcm soil ei:osion in the 
watershed is detrimeutal to the lake in several ways. It 
contributes to the filling af the basin maKing the lake more 
shallcv in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Foilowing storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere vith sight-feeding fish and the develoFment 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 management practices 
recommended by the local soil conservation service office (see 
section on non-Foint follution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock ~astes reacning tributary streams. Research on the 
Iowa great lakes has indicated smali livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
~fray irrigation of surplus water frcm such ldgoons can 
significantly reduce the nutrient contributions from this 
scurce. The above land use recommendations are made an the 
basis they will tel~ improve the ~ater ~uality in the lake and 
slow down the fillicg af the lake vith sediments. They vill 
help protect the lake irom future degradation; however, it is 



not possible to state the degree such a program might increase 
the water quality in the lake. There axe insufficient data oa 
the fresent inputs of sediments, nutxie~ts, aild othex 
non-pcint fOllutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
conse~vation frogram. 
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STORM LAKE 

lOCA'IICN 
County: Buena Vista Latitude 

longitude 
Township 90 N Range 37 i 

42 Deg 38 Kin N 
95 Deg 12 Min w 

Section 10 

WATERSHED CHABACTEBISTICS 
watershed area(excluding lake surface) 

5573. hectares ( 1377C. acres) 

Soil Associations 
Assoc i 

12 
1q 

with.in vatershed 
area ha 

1953. 
3619. 

Estimated land uses (~) 

I of total 
35. 1 
E4.9 

Cropland Easture Forestry Towns Other 
92.0 4.6 0.2 o. 0 3. 2 

Description of topography and 
reFresented in the watershed 

soils in soil associations 

12 Nearly level and geDtly sloFing (0-5%) prairie-derived 
soils developed from Wisconsin till on the Cary ~obe. 
Depressional and calcareous soils are common. 
Webster, Okotoji, Canisteo, Clarion, Nicollet, and 
HarFs soi.ls. 

14 Nearly level to moderately sloping (0-91) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Clarion, Webster, Canisteo, and Nicollet 
soils. 

Per cent of shoreline in public ownership 31 ~ 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measurements frcm 1571 map 
Area 1254. ha (30S"i. A) 
Length of shoreline 17114. m ( 561q9. ft) 
Maximum depth 4.0 m ( 13.0 ft) 
Mean depth 2.4 m ( a. ft) 
Volume 30231920. cubic metexs ( 24499. acre-feet) 
Shoreline develcpment 1.36 Volume development 1.83 
Watershed/lake area ratio 4.4 
Origin of basin: Natural 
Estimated annual precipitation 71. cm 
Estimated annual runoff 1C. cm 
Estimated lake evaporation 94. cm 
Thermal stratification? Na 
Major iDf io~s (named and/or permanent streams) 

Powell Cr 
Cutlet: Outlet Cr 
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DEPTHS IN FEET 

12672 "':.T:_~_s_ _____________ , 
---------- STORM LAKE 

Beuna Vista County 



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

POLLO~ION ASSESSMENT 
Data fxom lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the UFper mixed zone of the lake. 

PARAMETER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.tic meter: 

'Iotal phosphorus 
mg/cubic meter: 

KJeldahl nitrcgen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iurbidi ty 
JTU 

'Iotal hardness 
mg/ l as CaC03 

Calcium hardness 
mg/l as CaC03 

Tctal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micromhcs/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassium 
mg/l 
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SA!Si>lE MEAN 
SIZE 

5 o.s 

9 29.6 

9 73. 8 

2 1. 3 

2 o. 3 

"' o. 3 

9 27. 6 

10 19.2 

10 223.6 

9 112. 2 

10 128.4 

8 8.1 

11 477.3 

3 81. 5 

3 ~1.0 

2 17. 0 

2 s. 0 

STANDARD 
SB.ROH 
0.09 

6.70 

11J.05 

0.68 

0.09 

0.01 

2. 43 

4.20 

3.22 

2.73 

0.86 

13. 01 

1.26 

o.oo 

o.oo 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/13/79) with the most pronounced stratificaticn (if any). 

DEPTH 
m 

TEftP 
c 

OXYGEN 
mg/l 

0 21.2 13.6 
1 21.2 6.4 
2 21.2 6.2 

This lake vas not included 
Survey. The trophic state 

NCN-FCINT PCLLUTICN SCDBCES 

Shoreline erosion: 
Negligible 

TOTAL P 
mg/cu m 

pH CrlL a 
mg/cu m 

77.0 8.3 21.7 
70.3 8.3 18.7 
73.8 8.3 24.7 

in the National Eutrophication 
based on 1S79 survey is eutrophic. 

Estimated erosion rate in region= 4.94- 6.99 Tons/Acra/Yr 
Potential si1tation index = 

(watershed area/lake area) x soil loss rate = 27. 
Potential nutrient infut index = 

area watershed in rev crops/lake area = q.1 
10.1 of watershed is in ap~roved soil ccnservatiou ~ractices. 

Best management practices recommended by local scs office: 
tile drainage, conservation tillage. 

PCIN7 SOUBCE POLLUTICN 

Source/NPEDES I (if any) 

City of Storm Lake 

Livestock? 

LAKE DSE ASSESSMENT 

Comments 

Sewage via storm sever due to 
pum~ing station i~adequacy 
No contrcls 

surface water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-vildlife, warmwater aguatic life, secondary body 

contact. 
!his lake is not designated as a ~ublic water sup~ly. 

Public parks: 
Sunset Park (CitV 
Starr Park (State) 
Chataqua Park (CitJ) 
Circle Park (CiLy) 
Casino Marina (Stat~) 
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Estimates of total annual lake use made by Iowa Conservation 
Commission district fisheries biologists based on a combination 
of existing records and professicnal judgement. 

ACTIVITY 
Fishing 

F.ccm boats 
Shore or ice fishing 

Swimming 
Pleasure boating 
Hunting 
Picnicking,camping,ather 
activities prompted 
by the lake's presence 
Snowmobiling 
Ice skating and c~oss­
count.ry skiing 
TOTAL 

TOTAL 

67 32. 
28640. 

1432. 
9335. 
716. 

82410. 
2777. 

3908. 
135950. 

USE/ACRE USE/HECTARE 

2.2 5.4 
9.2 22.8 
o.s 1.1 
3.0 7.4 
0.2 0.6 

26.6 65.7 
0.9 2.2 

1.3 3.1 
43.9 108.4 

Special events at Storm Lake contributing to more than 
normal use include July 4th fi.cevorks (3000 people). 

IMPAIBHENlS 

swimming may be impaired in Storm Lake throughout the 
summer because of Secchi depths less than one meter caused by 
algal populations and other suspended matter. Occasional win­
terkills may limit fishing potential. Iowa Conservation Com­
mission personnel state that pollution from the Storm Lake 
sewer system may enter the lake. r.c.c. personnel consider 
lake usage to Le below its potential. 

Estimated aquatic Flant coverage 3 i 
Estimated winterkill fregue.ncies: 1 year cut of 10 
Estimated summerkill freguencies: rare if ever 

LAKE &ESTOBATlON BECCMMENDATICNS 

Water quality in Storm Lake may be impaired by various 
urban inputs. Afp~oximately 50% of the storm water runoff for 
the city oi Storm laxe enters the lake. Roadway dirt, deici~g 
salt, organic matter, and nutrients may be introduced into the 
iake ty this urban runoff. Raw sewage does enter the lake via 
storm sewers during periods of heavy rainfall because of 
pumping station inadeguacy, In addition to the increased 
nutrient and organic matter loading to the lake, the pote~tial 
danger of lacterial contamination to lake users is increased. 
~he rep~acement of inadequate sanitary sewer eguipment and 
diversion of all storm severs away from the lake are 
rec om mend ~d. 

'Ihe water 'i•lality of tbis lake, like al.l lakes, is 
strongly in!lu€nced ~y the ~aterials that are washed into it 
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through its tributary streams. Silt £rem soil erosion in the 
watershed is detrimental to the lake in sevezal ways. It 
contributes to the fill.ing of the basin making the lake mo~e 
shallow in the near term and hastening the basin's long term 
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 light transparency, may 
interfere with sight-feeding fish and the develofment of fish 
eggs, and may smother gill-breathing invertebrates. Fox this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best manageme.nt practices 
recommended by the local soil conservation service office (see 
section on non-~oint poliution 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 concentrations 
in a~eas with direct drainage to streams or tile lines can 
make significant ccntributions to the nutrient hudgets of 
dcwnstream lakes. ~he use of practices such as diversion 
texraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made o~ the 
basis they will help improve the water quality in the lake a~d 
slow down the tilling of the lake with sediments. They will 
heip 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 axe insufficient data on 
the present inputs of sediments, nutrients, and other 
non-~cint pollutants to the lake. Furthermore we do not have 
adequate intormaticn to gauge tte effectiveness of such a 
ccnservation program. 
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SwAN LAKE 

LOC ATICN 
County: Carroll 

'Icwnshi p 84 N 

Latitude 
Longitude 

sange 34 w 

42 Deg 2 ~in N 
94 Deg 51 Mi.n W 

Section 31 

WATEBSHED CHAEACTEbISTICS 
Watershed area(excluding la~e surtace) 

277. hectares ( 685. acres) 

Seil Associations 
Assoc # 

11 
17 
~6 

within watershed 
area ha 

2. 
93. 

182. 
Estimated land uses (i) 

Cropland Pasture Forestry 
a1.6 a.a o.s 

~ of 

Towns Other 
0. 0 3. 0 

total 
0.8 

33.4 
65.7 

Descxiption of tof ography and 
represented in the watershed 

soils in soil associations 

11 Nearly level and gently siofing (0-53) prairie-derived 
upland a.nd terrace soils developed from alluvium. 
Wade.na, Talcot, Flagler, aBd Saude soils. 

17 Nearly level to strongly sloping (0-141) prairie­
darived soils developed from Wisconsi.n till on the 
Cary Lobe. Clarion, Canisteo, Nicollet, Webster, 
Lester, and Storden soils. 

26 Gently to strongly sloping (2-141) frairie-derived 
soiis developed from loess. Marshall soils. 

Eer ce.nt of shoreline in public o~nership 100 i 

PHYSICAL CHABACTIB1S1ICS OF LAKE 
Measurements from 1952 map 
Area 54. ha ( 13Q. A) 
Length of shoreline 3696. m ( 12126. ft) 
Maximum depth 1.8 m ( 6.0 ft) 
etean depth 1.3 m ( 4. ft) 
Vclume 689311. cu.hie meters ( 559. acre-feet) 
Shoreline develofment 1.Q2 Volume develcpment 2.08 
watershed/lake area ratio 5.1 
Origin of ~asin: Imfoundme.nt 
Estimated annuai precipitation 76. cm 
Estimated annual runoff 10. cm 
Estimated lake evaporation 97. cm 
Thermai stratification? Partial 
Kajor inf lows (named and/or permanent streams) 

None 
Cutlet: Unnamed 
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DEPTllS IN FEET 

2208 ftETERS 

1-----------------
_____________________ , SWAN LAKE 

Carroll County 



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

PCLLDtION ASSESSMENT 
Cata from lake sw:vey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages axe for samfles in 
the upper mixed zone of the lake. 

PABAMETEB 

Secchi disc defth 
meters 

Chlorophyll a 
mg/cubic mete1: 

Total phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dxy weight 
mg/l 

'lur.bidi ty 
JTU 

Tctal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Tctal alkalinity 
mg/l as CaCC3 

Cissolved oxygen 
mg/l 

Specific condoctance 
micrcmhcs1cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SA HELE MEAN 
SIZE 

6 0.5 

11 47.2 

9 204.6 

2 0.9 

2 0.1 

2 0.1 

10 19.6 

10 10.7 

10 176.0 

9 102.o 

9 150.9 

9 6. 5 

10 394.0 

3 18.2 

3 24.3 

2 14. 0 

2 6. 5 

STANDA.li.D 
EBB.OB 
o.oo 

4.90 

15. 51 

0. 17 

0.06 

0.02 

1. 14 

1. 12 

1.37 

3.42 

1. 01 

0.62 

8.52 

0.73 

0.17 

2.00 

1. 50 



Vertical profile for selected measurements on the sampling date 
( 8/ 2/79) with the most pronounced stratiiicatio~ (if a~y). 

DEPT a TEMP OXYGEN TOTAL p pH CHL a 
m c mg; l .IDIJ/ cu lD mg/cu m 

0 25.0 6.8 1S5.4 8.s 65.1 
1 25.0 6.6 190.8 a. s 59.1 

This lake was not incl~ded in the National Eutrophication 
Su.rve y. The trophic state based on 1979 survey is eutrophic. 

NCN-PCINT POLLUXICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated ezosion rate in region= 9.19-10.79 Tons/Acre/Yr 
Potential siltation index = 

(watershed area1lake area) x soil loss rate = 51. 
Potential nutrient input index = 

area watershed in rov crops/lake area = 4.5 
60.1 of watershed is in approved soil conservation practices. 

Best management practices reccmmaDded by local scs office: 
terraces, grass watexways, tile drainage, ~ands/sediment 
and water control tasins. 

PCINi SOURCE ECLLUTICN 

Source/NPEDES t (if any) 

Juergen•s Prod. & Peed co. 
440 animals 

LAKE uSE ASSESSMEN~ 

Comments 

Runoff control 
Storage tank 

surface water classification(s) 
Class A-primary tody contact recreation. 
Class B(N)-vildlif3, warmwater aguatic life, secondary body 

contact. 
This lake is not de~ignated as a public water supply. 

Public parks: 
Swan Lake State Park 

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

ACTIVITY 
Fishing 

Frcm .boats 

TOTAL 

4862. 

623 

DSE/ACBE USE/HEC!ARE 

36.3 90.0 



Shore or ice fishi.ng 15515. 115.8 287. 3 
Swimming 16925. 126.3 313.ti 
Pleasure boating 13''7. 10. 1 24.9 
Hunting o. o.o o.o 
Eicnicking,camping,other 
activities prcmfted 
oy t.be lake's prese~ce 86765. 647.5 160 6. 8 
Snow mo.bi.ling 11494. as.a 212. 9 
Ice ska ti. ng a.nd cross-
cou.nti:y s.kiing 2383. 17.8 44.1 
TOTAL 13 92 91. 1039.5 2579. 5 

Special events at swan Lake contributing tc more than 
normal use include a Gi.rl scout camp (500 people} and a 
Boy Scout camF (200 people). 

I MPAI JiHENtS 

Swimming may .l::e impai.red in swan La.ke t·h.rougho u't the sum­
mer because of secchi depths less than on€ meter caused by al­
gal FCpulations. Freguent winterkills and summe.rkills may 
limit fishing potential. IoMa conservation Commission person­
nel state that an algai herbicide is applied to control the 
algal gro~th. I.c.c. personnel consider lake usage to be below 
its FCtentiai due to treguent fish kills. 

Estimated aquatic flant coverage 0 ~ 
Estimated winterkill frequencies: 1 year cut of 2 
Estimated summerkill frequencies: 1 yeai: out of 5 

LAKE &ESTOBATICN B!COMHENtATICNS 

~he shallowness of thi.s lake contributes significantly to 
its water quality problems. Because there is relatively 
little dilution of nutrient inputs, nutrient concentrations 
are relatively high leading to high algai concentrations and 
poor water transparency. The shallowness also facilitates 
wind resuspension of bottom sediments causing greateL internal 
nutrient loading. The resulting high biological productivity 
leads to a high oxygen demand. Ihe shallowness of the lake 
results in a small capacity to hold dissolved oxygen, thus low 
oxygen concentrations dev6lop causing winter fishkills. 
Deepening of the water column th.rough dredgi~g and or raised 
water levels should help to solve the problem. As an 
alternative, the symftoms of the Froblem could be alleviated 
by artificial aeration in the winter to prev~nt the oxygen 
concentrations frcm declining to lethal levels. The first 
proceduLe would provide the greatest improvements t~ the lake; 
however, the seccnd procedure would also have signiiicant 
.benefits. 

I~e water quality of this lake, like all lakes, is 
strong:y influenced DY the materials that are washed into it 
through its tri~utary stLeams. Silt frcm soil erosion in th~ 



watershed is detrimental to the lake in several ways. It 
contributes to the filli~g of the basin making the lake more 
shallow in the nEa..i: term and hastening the basin's long term 
extinction. Plant nutrients such as ~hosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles, Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with siyh~-feeding fish and the development of fish 

_eggs, and ma1 smother gill-breathing invertebrates. For this 
reason a s~rong soil conservation program is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-faint pollution for this lake). In addition, 
it is recommended that steps be ta~en to ~educe the amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated smal1 livestock concentxations 
in areas with direct drainage to streams or tile lines can 
make significant contxihutions to the nutrient budgets of 
downstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot ruDoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help improve the ~ater quality in the la~e and 
slow down the filliDg of the lake with sediments. They will 
help protect the lake from future degradation; however, it is 
not possible to state the degxee such a program might increase 
the water quality in the lake. There are insufficient data on 
the present inpats of sediments, nutxients, and other 
non-feint follutants to the lake. Furthermore we do not have 
adequate informaticn to gauge the effectiveness of such a 
ccnservation program. 
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'IHA!EB I.AKE 

LCC A'IIO N 
County: Union 

Township 72 N 

Latitude 
longitude 

iange 28 W 

41 Deg 1 Min N 
94 Deg 4 Min W 

Section 22 

WATERSHED CHABACT!BISTICS 
Watexsbed area(excluding lake surface) 

209 • .hectares ( 516. aci:es) 

Soil Associations within watershed 
As~oc iJ a.r ea ha 

37 182. 
38 27. 

Estimated land ose5 (~) 

% of total 
87. 0 
13.0 

Crcpland Pastui:e Forestry rowns Other 
48.6 35.3 12.3 o.o 3.9 

Descxiption oi topography and soils in soil associations 
represented in the watershed 

37 Gently slopiDg to moderately steep (2-18%) prairie and 
forest-derived soils developed frcm pre-Wisconsin 
till-derived Faleosols, pre-Wisconsin till, or loess. 
Adair, Shelby, Lindley, and Grundy soils. 

38 Gently sloping to steep (2-25%) forest-derived soils 
developed frcm Ere-Wisconsin till or loess. Lindley 
and Weller soils. 

Per cent of shoreline in public o~ners.hip 100 i 

PHYSICAL CHABACTERlSiICS OF LAKE 
Measurements from 1972 map 
Area 6. ha ( 111. A) 
Length of shoreline 1442. m ( 4731. ft) 
Maximum depth 3.7 m ( 12.0 ft) 
Mean depth 1.9 m ( c. ft) 
Vclume 110840. cubic meters ( 90. acre-feet) 
Shoreline develofment 1.70 Volume development 1.59 
Watershed/lake area ratio 34.8 
Origin of basin: Impoundment 
Estimated annual preci~itation 81. cm 
Estimated annual runoff 15. cm 
Estimated lake evaforaticn 91. cm 
~hermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

Ncne 
Ootlet: Unnamed 
2C8 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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3515 ftETEBS 

1--------------------------------------1 
THAYER LAKE 

Union County 



PCLLUlICN ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are fo4 samples in 
the Ufpar mixed zone cf the lake. 

PABAMETEB 

secchi disc depth 
meters 

Chlorophyll a 
mg/cnhic meter 

lotal phos~horus 
mg/cllllic meter 

Kjeldahl nitrosen 
mg/l 

Ammonia nitrogen 
mq/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
J·:ro 

Total .hardness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaC03 

'Iotal alkalinity 
mg/l as caco:: 

Dissolved oxygen 
mg/l 

Sfecific conductance 
micromhos/cm at 25 C 

Solfa te 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

t: 2 8 

SAMPLE MEAN 
SIZE 

5 o. 9 

9 21. 7 

8 61.7 

2 0.7 

2 0.1 

2 0.1 

8 6. 7 

8 6. 0 

6 93.7 

7 62. 0 

8 89. 5 

7 250.0 

2 2.0 

3 13.0 

2 10.0 

2 6. 0 

SIANDAfsD 
ERROR 
0.02 

4.15 

7.82 

0.03 

o.oa 

0.02 

0.92 

0.66 

.2.89 

2. 83 

2.58 

0.64 

9.94 

1. 00 

a.so 
o.oo 

o.oo 



Vertical profile for selected measureme~ts on the sampling date 
( 8/ 8/79) witn the most pronounced stratification (if any). 

DEPTH 
m 

THU: 
c 

OXYGEN 
mg/l 

0 29.2 6.3 
1 29.2 6.1 
2 24.8 0.7 

This lake was not included 
Survey. lhe trophic state 

NCN-PCINT POLLUTION SOOBCES 

Shoreline erosion: 
Negligible 

TOTAL P 
mg1cu m 

pH CH1 a 
mg/cu m 

b3.2 8.4 10.9 
56.0 8.4 14.0 

112.2 7.8 92.q 
in the National Eutrophication 
based on 1979 survey is eutrophl.c. 

Estimated erosion rate in region= 11.98-13.19 Tons1Acre1Yr 
Potential siltation index = 

(watershed area1lake area) x soil loss rate = 439. 
Potential nutrient infut index = 

area watershed in row crops/lake area = 16.9 
50.1 of watershed is in approved soil conservation practices. 

Best management practices reccmmended by local scs office: 
conservation tilla9e, pastureland and pastureland 
improvement, contouring, terraces, ponds/sediment and water 
contrcl basins, crop rotation. 

POINt SOUBCE fOLLOlICN 

No feint sources identified 

LAKE CSE ASSESSHEN! 

Surface water classification(s) 
Class B(i)-wildlife, warmwater asuatic life, secondary body 

contact. 
This lake is not designated as a public water supfly. 

Public parks: 
Thayer Pond (County) 

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

ACTIVITY TOTAL CSE/ACRE USE/BECTA.BE 
Fishing 

.Frcm boats "21 • 30. 1 70.2 
Shere or ice fishing 3609. 257.8 601. 5 

Swimming o. o.o o.o 
Fleasure boating 247. 17.6 41. 2 
Bunting o. o.o o.o 
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Picnicking,camping,ctter 
activities promfted 
by the lake's presence 
Snovmcbiling 
Ice skating and cLoss­
ccunt ry skiing 
TCTAL 

IMPAIBtlEN'IS 

1914. 
o. 

69. 
6260. 

136.7 
o.o 

4.9 
447 .1 

319.0 
o.o 

11. 5 
1043.3 

Water clarity is poor in Thayer lake during part of the 
summer as indicated by Secchi depths less than one meter caused 
by al.gal populaticns and other suspended matter. Aqaatic vas­
cular plant gxowth may impair boati~g and shorelin~ fi~hin~. 
Iowa Conservation Commission personnel consider lake usage to 
be below its potential due to poor fishing and the lov popula­
tion density of people .living in the area. 

Estimated aquatic plant coverage 25 I 
Estimated winterkill frequencies: rare if ever 
Estimated summerki.11 frequencies: rare if ever 

LAKE BESTORATICN BECC!MENDATICNS 

Because large quantities of rooted aquatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation contxol is recommended. While this might be 
accomplished through mechanical harvest or the use of 
chemicals, studies in other Iowa lakes have shown that 
contrclled stoc~ing of the imforted White Amur at the pro?er 
densities can provide ~iological control. The 
cost-effectiveness and suitability of White Amur stocking 
should be investigated for this lake. 

~he water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion i~ the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling of the basin making the lake more 
shallcw in tbe near t~~m and hastening the basin's long term 
extinction. Plant nutrients such as f hospho£us d...ld a~monia 
nitLogen and several pesticides are carried into the lake 
attached to scil particles. Following storm events, sediments 
introduced into the lake reduce light trans~arency, may 
interfere with sight-feeding fish and the develoFment oi fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong saii conservation program is recvw~~~ded for 
this watershed utilizing the best management fCactices 
recommended by the local soil co~sexvation service office (see 
secticn on non-point pollution for this lake). In addition, 
it is re~ommend~d that steps be taken to reduce the amount~ of 
livestock wastes reaching tributary streams. Research on t4e 
Iowa great lakes has indicated small livestock concentrations 
in areas with direc~ drai~age to streams or tile lines can 
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make significa~t contributions to the nutrient budgets of 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
s~ray irrigation of surplus water from such lagoons caa 
significa~tly r~duce the nutrient contributions from this 
source. The above land use rscommendations are mdde on the 
basis they will help imp~ove the water quality in t.h~ lake and 
slow down the filling of the lake with sediments. They will 
help protect the lake from future degradation; however, it is 
not f Ossible 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 pollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
conservation program. 
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TRUMEULL LAKE 

LCCA!ION 
County: Clay 

Township 97 N 

Latitude 
Longitude 

nange 35 i 

43 Deg 11 l!Si.n N 
94 Ceg 57 Min w 

!iection 26 

iATEBSBED CHABACTERIS!ICS 
watershed area(excludi.ng lake surface) 

18197. hectares ( 44965. acres) 

Soil Associations 
Assoc # 

12 
14 
15 

within watershed 
area ha 

0852. 
8227. 
3118. 

Estimated land uses (i) 
Cropland Pasture Forestry 

90.2 s.s 0.4 
TOlilDS 

0.2 

i of total 
37.7 
45.2 
17. 1 

Other 
3.3 

Description of toFography and soils in soil associations 
represented i.n 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, Okoboji, cauisteo, Clarion, Nicollet, and 
Harps soils. 

14 Nearly level to moderately sloping (0-9i) frairie­
derived soils develope& from Wisconsin till on the 
Cary Lobe. Clario.n, Webster, Canisteo, dnd Nic~llet 
soils. 

15 Nearly level to moderately sloping (0-91) prairie­
derived soils developed from Wisconsin till on the 
Cary Lobe. Includes very poorly drained depressional 
soils, Clarion, Nicollet, Storden, and Webster soils. 

Per cent of shoreline in public cwnersaip 34 i 

PHYSICAL CHARACTERISTICS OF LAKE 
~easuLements trom 1579 map 
Area 479. ha (1183. A) 
Length of shoreline 11508. m ( 37756. ft) 
Maximum depth 1.2 m ( 4.0 ft) 
Mean depth 0.9 m ( 3. ft) 
Vclume 4411q91. cubic meters ( 3575. acre-feet) 
Shoreline develcpment 1.48 Volume development 2.27 
Watershed/lake area ratio 38.0 
Origin cf basin: Naturai 
Estimated annual pLecipitation 71. cm 
Estimated annual runoff a. cm 
Estimated lake evaforation 89. cm 
Thermal stratification? No 
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1- z 

I lU 

DEPTHS IN FEET 

1--------------~689 ftETBRS ------- ----------------· 
TRUMBULL 
Clay County LAKE 



Major inf lows (named and/or ~ermanent streams) 
Drainage Ditch 61 

Outlet: Pickerel Bun 
2CB Age.ncy: 

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

POLLUTION ASSESSMENT 
Data from lake survey Ln the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the Uf per mixed zone of the lake. 

PARA MET EB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

~ctal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitroge.n 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTO 

Total hardness 
mgtl as CaCC3 

Calcium hardness 
mg/! as CaCC3 

ictal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l. 

Speciiic conductance 
micromhcs/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

.Potassium 
mg/l 
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SA H.PLE MEAN 
SIZE 

6 o. 3 

11 131.3 

10 130.1 

2 1. 2 

2 o. 1 

2 2.3 

10 56.6 

10 19.1 

9 209.1 

9 110.0 

10 155.7 

8 11. 6 

10 367.5 

3 28.0 

3 24.0 

3 6.7 

3 3.0 

S'rANDA.BD 
E.BBOR 
o.os 

16. 23 

0.25 

0.01 

0.12 

7.45 

2.15 

13. 32 

11. 51 

12. 7 5 

0.67 

17. 32 

1. 00 

o.oo 
0.33 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/14/79) with the most pronounced stratification (if any). 

DEFTH 
m 

TEM2 
c 

OXYGEN 
mg/l 

0 19.4 10.0 
1 19.4 10.1 

Ibis lake vas not included 
Survey. the trophic state 

NCN-PCINT EOllUTICN SOUBCES 

Shoreline erosion: 
Negligible 

!OIAL P 
mg1cu m 

pH CHL a 
mg1cu m 

205.6 8.7 149.7 
199.0 8.8 149.7 

in the National Eutrophication 
based on 1979 suivey is eutrophic. 

Estimated erosion rate in region = 3.01- 4.93 tons/Acre/Yr 
Fotential siltation index : 

(watershed area/lake area) x soil loss rate = 152. 
fotentidl nutxient input index : 

area watershEd in row cxops/lake area = 34.3 
60.1 of watershed is in approved soil conservation practices. 

Best mauayement practices recommended by local SCS office: 
conservation tillage, crop rotation, contouring, 
pastureland and pastureland improvement, grass waterways, 
tile drainage, terraces. 

POIMt SOURCE FOLLUTICN 

Source/NPEDES # (if any) 

Terrill 
IA0036609 
480 hogs 
500 begs 

LAKE USE ASSESSMENt 

Comments 

2-cell lagocn: 4.12 acres 

Storage tank 
Storage tank 

Surface water classification(s) 
Class B(W)-wildlife, warmvater aquatic life, secondary body 

con tac~. 
This lake is not designated as a FDblic water supply. 

Public parks: 
Smith siough Wiidlife Area (State) 
Trumbull Lake Wildlife Area (State) 

635 



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

AC'!IVITY: TOTAL USE/ACRE USE/HECTARE 
Fishing 

P.tom boats 262. 0.2 o. 6 
Shore or ice fishing 29i4. 2. 5 &.2 

Swimming o. o.o o.o 
I=leasure boat in.; 67. 0.1 0.2 
Hunting 1814. 1.5 3.8 
ricnicking,camping,other 
activities promf ted 
hy the lake's presence 2301. 1.9 4.8 
Snowmobiling 955. a.a 2.0 
Ice ska ti n9 and cx:oss-
count.ry ski1ng o. o.o o.o 
TCT Al. 8413. 7.1 17.6 

IftPAiliMEN'IS 

iater clarity is FOOr in Trumbull lake thxoughout the 
summer as indicated by Secchi depths less than one meter caused 
by algal fOfula~ions. Aquatic vascular plant growth may impair 
boating and shoreline fishing. Occasicnal vinte.rkills may 
limit fishing potential. Iowa conservation commission 
pe.rsonnel conside.r lake usage to te at its ~otential. 

Estimated aqua~ic plant covera~e 32 I 
Estimated vinterkill frequencies: 1 yea.t cut of 7-10 
Estimated summerkill freguencies: rare if ever 

LAKE 5ESTOBA!ION BICC~!ENDATICNS 

Eecause large guantities of rocted aquatic vegecatioo 
interfere with recreational activities in this lake, a program 
of vegetation control is recommended. While this might be 
accomFlished th4ough mecha~ical harvest or the use of 
chemicals, studies in other Iowa lakes have shown that 
controlled stocKing of the imported White Amur at the proper 
densities caD provide biological control. The 
cost-effectiveness and suitability of White Amur stocking 
should be investigated for this lake. 

Because this lake is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winter and10.r 
summer fishkills. lhe use of artificial aeration devices to 
maintain dissoived oxygen concentrations should be considered. 

lhe water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt ircm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
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contributes to the filling of the basin making the lake more 
sha.llov in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides a~e caxried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a strong soil conservation program is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-faint ~ollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amou~ts of 
livestock wastes reaching tributary streams. Besearch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to stxeams or tile lines can 
make significa~t contributions to the nutrient budgets of 
downstream laKes. Tbe use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land ose recommendations are Made on the 
basis they will help improve the water quality in the la.Ke and 
slov down the tilling 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 ~uality in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and other 
non-f cint pollutants to the lake. Furthermore we do not have 
adequate iJlformation to gauge the effectiveness of such a 
ccnservation program. 
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TOTTLE LAKE 

LCCATION 
County: Emmet 

Marti:n,MN 
Tow ns.h.i. i: 1 O O N 

Latitude 
Longitude 

Bange 32 ii 

43 Deg 30 Min N 
94 Deg 35 Min Ii 

Section 2 

WATEBSHED CBABACTEBISTICS 
Watershed axea(excluding lake suxface) 

44441. hectaxes (109814. acxes) 

Seil Associations 
Assoc # 

1MN 
2MH 
4MN 

within watershed 
a.rea ha 

3534. 
13284. 
22340. 

5283. 

3 of total 

lOMN 
Estimated land uses (~) 

cropland Pasto.re Forestry Towns Other 
89.3 6.9 0.6 o.o 3.1 

8.o 
29.9 
50.3 
11.9 

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

1MN Nearly level (0-2%) loamy soils that are FOOrly 
drained and formtd in glacial till. Canisteo, 
Glencoe, Harps soils. 

2MN Nearly level (0-31), poorly drained to moderately 
drained, dominantly loamy soils that are on low­
land flats and on slight rises. Canisteo, Nicollet, 
Webster soils. 

4MN Nearly level to rolling (0-121), fOarly drained 
and well drained, dominantly loamy soils that 
are on lowland flats and u~lands of glacial till 
plains. Canisteo, Clarion soils. 

10MN Nearly level to very steep (0-501), poorly drained 
to well drained, dominantly loamy scils on flood­
plains, terraces and adjacent steeper slopes. T.a.e 
Coland soils will flood. Coland, Wadena, Svanlake 
soils. 

Per cent of shoreline in FUblic cwnership 31 I 

PHYSICAL CHAiACTEBISTICS OF LAKE 
Measurements from 1S73 map 
Area 955. ha (2360. A) 
Length of shoreline 19~07. m ( 63672. ft) 
Maximum depth 1.8 m ( 6.0 ft) 
Mea.n deFth 1.1 m ( Lt. ft) 
Vclume 10496990. cubic meters ( ES07. acre-feet) 
Shoreline develo~ment 1.77 Volume development 1.80 
Watershed/lake area ratio 46.5 
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I 

DEPTHS IN FEET 

1241~-~=:~~: _____________ , 
1----------------- TUTTLE LAKE 

Em met County 



Origin of basin: Natural 
Estimated annual precipitation 
Estimated annual runoff 
Estimated lake evaforation 
Thermal stratification? No 

71. cm 
1 c. cm 
86. cm 

~ajar inf lows (named and/or permanent streams) 
The Inlet 

Outlet: East Er. Des Moines Biver 
208 Agency: 

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

POLLu'IION ASSISSMENT 
Data from lake survey iil the summer of 1979. Each lake 
was sampled at least 3 times. Averages a.re for samples in 
the Ufper mixed zone of the lake. 

PARAMETER SAM!> LE l!EAN STANDABD 
SIZE EiBOR 

Secc.hi disc depth 6 o. 4 0.05 
meters 

Chlorophyll a 9 62.8 12.09 
mg/cubic metex: 

'Ictal phosphorus 10 196.0 20. 9 2 
mg/cubic meter 

Kjeldahl nitrogen 2 1. 0 o.oo 
mg/l 

Aitmcnia niti:ogen 2 0.2 o.oa 
mg/l 

Nitrate + nit.rite nitrogen 2 0.1 o.oo 
mg/l 

Seston dry weight 9 25.9 1. 07 
mg/l 

'Iurbidi ty 10 19. 3 2.82 
JTU 

'Ictal hardness 10 280.6 10. 44 
mg/l as CaC03 

Calcium hardness 9 185.8 13. 36 
mg/l as CaC03 

'Ictal alkalinity 1 0 180.3 4. 32 
mg/l as CaC03 

Dissolved oxygen 8 9.3 0.86 
mg/l 

Sf ECific conductance 9 LJ9 7. 8 38. 07 
micrcmhcs/cm at 25 c 

Sulfate 3 55.8 o.aa 
mg/l 

Chloride 3 22.3 0.17 
mg/l 

Sodium 2 s. 5 a.so 
mg/l 

Pctassium 2 4.5 o.so 
mg/l 
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Vertical profile for selected measurements c~ the sampling date 
( 8/14/79) vith the most pronounced stratification (if aay). 

DEPTH T!~P OXYGEN TOTAL p pH CHl a 
m c mg/l mg/cu m mg/cu m 

0 19.5 9. 1 213.2 a.s 9 2. 8 
1 19.4 8.9 21E.7 8.4 93.6 
2 19.0 

T.his lake was not included in the National Eu trophic a tion 
Survey. The trophic state based on 1979 survey is eutrop.hic. 

NCN-PCINT POLlUTICN SCUBCES 

Shore.line erosion: 
Negligible 

Estimated erosion rate in regio.n = 7. 00- 9,.18 'Ions/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 377. 
Potential nutrient i~fut index = 

area watershed in .rov crops/lake area = 41.6 
29.~ of wa~ershed is in approved soil conservation practices. 

Best management practices recommended by local SCS office: 
ccnservaticn tiilage. 

PClNi SOUBCf PCLLUTICN 

No feint sources identified 

LAKE USE ASSESSMENT 

Surface vater classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, varmvater aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public farks: 
Okamanpedan State Park 
Tuttle Lake County Park 

Estimates of total an~ual lake use made by Iowa Conservation 
ccmmiss4on district fisheries biologists based on a combination 
of existing records and ~rofessional judgement. 

ACTIVITY TOTAL USE/ AC.RE USE/HECTARE 
Fishing 

F.rcm boats 860. 0.4 0.9 
Shore or ice fishing 4717. 2.0 4.9 

Swimmin·1 660. 0.4 0.9 
Plea.sure coating 2163. 0.9 2.3 
Hunting 1823. o.a 1. 9 
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Picnicking,camping,other 
activities prompted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
country skiing 
TOTAL 

IMFAIBMEN~S 

16592. 
6355. 

504. 
3387~. 

7.0 
2.7 

0.2 
14.4 

17.4 
6.7 

0.5 
35.5 

Swimming may be impai~ed in 1uttle Lake throughout the 
summer because of Secchi depths less than one meter caused by 
algal populations and other suspended matter. Aquatic vascu­
lar plant growth may impair boa~ing and shoreline fishing. 
Frequent vinterkills may limit fishing potential. Iuva Con­
servation Commission fersonnel consider 1ake usage to be te­
low its potential due to vinterkill problems. 

Estimated aquatic plant coverage 18 i 
Estimated winterkill frequencies: 1 year cut of 5-7 
Estimated summerkill fre~uencies: rare if ever 

LAKE BESTOBATION BECO!HENDATICNS 

Eecause large quantities of rooted aquatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation control is recommended. While this might be 
accomflished through mechanical harvest or the use of 
chemicals, studies i~ other Iowa lakes have shown that 
controlled stocking of the imported White Amur at the proper 
densities can ~rovide biological control. The 
cost-effectiveness and suitability of White Amur stocking 
should be investigated for this lake. 

Eecause this lake is productive and relatively shallow, 
dissolved oxygen deficits develo~ and cause winter and/or 
summer fishkills. ihe use of artificial aeration devices to 
maintain dissol1Led oxygen concentrations should be considered. 

'I.he water quality of this lake, like 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 detrimental to the lake in several way~. It 
contributes to the filling of the basin making the lake mar~ 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Following storm events, sedi~ents 
introduced into the lake reduce light transfarency, may 
interfere with sight-feeding fish and the develofment oi fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a strcng soil conservation program is recommendea ior 
this watershed utilizing ~he best management practices 
recommendad by t~e local soil conseivation service Qf!ice (see 
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section on non-foiot ~ollution for this lake), In addition, 
it is recomme~ded that steps be taken to reduce the amounts of 
livestock wastes ~eaching tributary streams, Besea£ch on the 
IoYa great lakes has i~dicated small livestock concentrations 
in areas vith direct drainage to streams or tile lines can 
make significant ccntxibutions to the nutrient budgets ~f 
dcwnstream lakes. The use of practices such as diversioD 
terraces above feedlots, la900Ds ta catch feedlot runoff, and 
spray irrigation of surplus water from such la~oons can 
significantly reduce the nutrient contributions from this 
scarce. The above land use recommendations are made o~ the 
basis they will help improve the ~ater 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 FOSsible to state the degree such a program might increase 
th~ water ~uality in the lake. 1here are insufficient data on 
the fresent in~uts of sediments, nutrients, and othex 
non-faint pollutants to the lake. Furthermore we do not have 
adeguate information to gauge the effectiveness of such a 
conservation frogxam. 

643 



UNICN GBOVE LAKE 

LOCATION 
Ccunty: Tama 

'Io w ns hi p 8 5 N 

latitude 
Longitude 

liange 16 ii 

42 Deg 6 tsin ~ 
92 Deg 43 Min w 

Section 33 

iATEBSHED CHABACTEBISTICS 
Watershed area(excluding lake suxface) 

2687. hectares ( 6640. acres) 

Soil Associations within watershed 
Assoc t area ha 

11 488. 
78 2199. 

Estimated land uses (1) 
CLopland Pastu~s Forestry 

90.4 6.1 0.7 
Towns 

o.o 

I of total 
18.1 
81.9 

Other 
2.8 

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

77 Gdntly to strongly sloping (1-14i) prairie-derived 
soils developed from loess, loess over pre-Wisconsin 
till ox pre-Wisconsin till on the Iowan Erosion 
Surface. Tama, Dinsdale, and Kenyon soils. 

78 Nearly level to moderately sloping (0-9i) prairie­
derived soils developed from loess or loess over 
pre-Wisconsin till on the Iowan Erosion Surface. 
Tama, Diusdale, Muscatine, and Garwin soils. 

Per cent of shoreline in public cwnership 68 S 

PHYSICAL CHABACTEBISTICS OF LAKE 
Measurements from 1970 maf 
Area 48. ha ( 118. A) 
Length of shoreline 5826. m ( 19115. ft) 
Maiimum depth 4.9 m ( 16.0 ft) 
Mean depth 1 .a m ( 6. ft) 
Volume 862557. cubic meters ( 699. acre-feet) 
Shoreline development 2.38 Volume development 1.11 
Watershed/lake area .ratio 56.0 
Origin of basin: l~p~undment 

Estimated annual precipitation 84. cm 
Estimated annual runoff 15. cm 
Estimated lake evaporation 91. cm 
Thermal stratification? Yes 
~ajo= inflows (named and/or permanent streams) 

Dee:c Cr 
Out.let: Dee.r C.r 



DEPTHS IN FEET 

12292 IU~!TERS 

------------------------1 1--------------
UNION GROVE LAKE . 
Tama County 



208 Agency: 
Io~a Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iova 5Qj19 

PCL101ION 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 tbe lake • 

.PARAMETEB 

Secchi disc depth 
meters 

C.hloropbyll a 
mg/cubic meter 

Total phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia ~itrogen 
mg/l 

Nit~ate + nitrite nitrogen 
mg/l 

Seston dry weighc 
mg/l 

'I or.bi di t y 
J'ID 

TGtal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

'Iota! alkalinity 
mg/l as CaCC3 

tissolved oxygen 
mg/l 

Specitic conductance 
micromhcs/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

~otassium 
mg/l 
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SAMPLE MEAN 
SIZE 

5 o.s 

8 108. 6 

9 118.6 

2 1. 0 

2 o. 1 

2 o. 6 

10 20.3 

11 14.9 

10 147.4 

9 68. 7 

9 116.9 

10 9. 4 

10 300.0 

3 21.5 

4 12.6 

2 4. 5 

2 3.0 

STANDARD 
ERROR 
0.09 

17. 10 

6.01 

0. 09 

0.03 

0.01 

2.08 

1.58 

". 10 

2.16 

1. 57 

1.82 

14. 12 

1.44 

0.13 

o.so 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 9/11179) with the most pronounced stratification (if aDy). 

D.EE'XH T!tlP OXIGE~J TCTAL p pB CHL a 
m c mg/l mg1cu m mg/cu m 

0 24.5 17. 3 114.8 9. 1 202. 1 
1 22.7 17.1 134.1 9. 1 137.7 
2 22.3 15.3 11~.5 9.0 162. " 
3 21.a 

Th.LS lake was not included in the National Eutrophication 
Su..cvey. The trophic state based on 1979 survey is eutrophic. 

NON-PCINT POllUTICN SOUBCES 

Shoreline erosion: 
Negligible 

Estimated exosion rate in region= 7.00- 9.18 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 453. 
Potential nutrient input index = 

area watershed in rov crops/lake arga = 50.6 
57.S of watershed is in approved soil conservation FCactices. 

eest management practices recommended by local SCS office: 
ccnservation tillage, terraces, grass waterways, 
pastureland and pastureland improvement, contouring. 

PCINt SOUBCE FCLlDTICN 

Source/NPEDES # (if any) 

600 begs 

LAKE DSE ASSESSMENT 

Comments 

Storage tank 

surface water classification(s) 
Class A-primary body conta~t recreation. 
Class B(i)-wildlife, warmvater aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public (::arks: 
Unicn Grove State Eark 

Estimates of total a~nual lake use made by Iova Conaervation 
Ccmmission district fisheries biologists based on a combination 
of existing records and frofessional judgement. 

ACTIVITi 
Fishing 

Fi::cm boats 

TOTAL 

174E1. 
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USE/ACBE USE/HECTARE 

14 8. 1 36 4. 2 



Shere or ice fishing 388i4. 329.4 809. 9 
Swimming 19317. 163.7 402. 4 
Pleasure .boating 5559. 47.1 115. 8 
Hunting o. o.o o.o 
Picnicking,campi.ng,other 
activities ~rcmi:ted 
by the lake's p.cese.nce 596i3. 505.7 124 3. 2 
Snowmcbiling 60 eo. 51.5 126.7 
Ice skating a.nd cross-
ccu.ntry skiing 1563. 13.2 32.6 
TOTAL 148547. 1258.9 3094. 7 

Il!!PAIBMENTS 

Svimm4ng may be impaired i.n Union Gxove Lake throughout 
the summer because of Sacchi depths less than o.ne met~r caused 
by algal populations. Aguatic vascular plant growth may im­
pair boating and shoreline fishing. Frequent winterkills 
may limit fishing fotential. Iowa Conservation Commission 
personnel consider lake usage to te at its f Ote~tial. 

Estimated aquatic plant coverage 3 I 
Estimated winterKill frequencies: 1 yea.c cut of 7 
Estimated summer.kill zreguencies: rare if ever 

LAKE RESTORATION B!CCMMENDATICNS 

Because localized quantities of rooted aguatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation control is suggsted. While this might be 
acccmflish~d through the use of chemicals or a ~hite Amur 
stocking program, the aguatic weed density is relatively small 
and localized close to shore. Mechanical removal may be the 
most practical contrcl methodi however the cost-effectiveness 
and suitability of this method should be investigated for this 
lake. 

Eecause this lake is productive and relatively shallow, 
dissolved oxygen deficits develop and cause winter and;or 
summer fishkills. the use of artificial aeration devices tc 
maintain dissolved oxygen concentrations should be considered. 

rhe water quality of this lake, like all lakes, is 
strongly infiuenced by the materials that are washed into it 
through its tributary streams. Silt frcm scil erosion 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 nedL term and hastening the basin's long term 
extinction. Plant nutrients such as f hosphorus and a~monia 
nitrogen and several pesticides are carri~d intc the lake 
attached to soil particles. Follo~ing storm events, sediments 
introduced into the lake reduce light transfarency, may 
interfere with si~ht-feeding fish and the develofment 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 ma~agement practices 
recommended by the local soil conservation service oifice (see 
section on non-faint pollution for this lake). In addition, 
it is recommended that steps be taken tc reduce the amounts of 
livestock wastes reaching tributary streams. aesea~ch OD 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 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagcons to catch feedlot runoff, and 
~~ray irrigation of surplus water frcm such lagoons can 
significantly reduce the nutrient contributions irom this 
source. The above land use recommendations are made on the 
basis they will helf improve the ~ater guality in the lake and 
slow down the filling of t!ie lake with sediments. They will 
help protect the lake from future degradationi however, it is 
not f Ossible to state the degre~ such a p~ogram might increase 
the water guality in the lake. ~here are insufficie~t data on 
the present inputs of sediments, nutrients, 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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UFPEB GAB LAKE 

LOCATION 
Ccwity: Dickinson 

Tovnship 99 N 

Latitude 
Longitude 

Range 36 w 

43 Deg 22 !in N 
95 Deg 7 Min W 

Section 29 

WATERSHED CHABACTEBIStICS 
Watershed area(excluding lake su.rface) 

179. hectares ( 442. acres) 

Soil Associations 
Assoc i 

15 

within wate.rshed 
area ha 

179. 
Estimated land uses (~) 

I of total 
100.0 

Cropland Pasture Forestry Towns Cther 
73.5 12.2 1.s a.9 3.a 

Description of to~ography and soils in soil associations 
represented in the watershed 

15 Nearly level to moderately sloping (0-91) pcairie­
der1ved soiis developed from Wisconsin till oa the 
Cary Lote. Includes very Foorly drained depressional 
scils. Clarion, Nicollet, Storden, and ~ebster soils. 

Per cent of shoreliDe in public ownership 9 i 

PHYSICAL CHARAC1ERISTICS OF LAKE 
Measurements from 1970 maf 
Acea 14. ha ( 36. A) 
Length of shoreline 2101. m ( 6892. ft) 
Maximum depth 1.5 m ( 5.0 ft) 
Mean depth 1.1 m ( 4. ft) 
Volume 153968. cu.tic meters ( 12~. ac.re-feet) 
Shoreline development 1.56 Volume development 2.10 
Watershed/lake area ratio 1~.8 
Origin of basin: Natural 
Estimated annual precipitation 71. cm 
Estimated annual runoff a. cm 
Estimated lake evaporation SS. cm 
Thermal stratif icaticn? No 
Major inflows (named and/or permanent streams) 

Prom E. O.kol:oji 
Cutlet: To Minnewashta l 
208 Agency: 

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

8744 HETERS 

--------------1 1------------------------

UPPER GAR LAKE 
Dickinson County 



PCLLUTION ASS!SS~ENT 

Data f~om lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the UFFer mixed zo~e of the lake. 

i?A.BAet.ETER SA!.P.LE iH:UI ST.lNDABD 
SIZE ERB OR 

Secchi disc depth 5 o. 5 0.09 
meters 

Chlorophyll a 9 89.5 27. 24 
mg/cul:ic metsi: 

'Iotal phosphorus 10 136.6 6.89 
mg/cubic meter 

Kjeldahl nitrogen 2 1. 0 0.21 
mg/l 

A.mmonia nitrogen 2 o. 2 0.01 
mq/l 

Nitrate + nitrite nitrogen 2 o. 6 0.01 
mg/l 

Seston dry weight 10 23.6 2.29 
mq/l 

'I urbidi ty 11 12. 8 0.87 
JTD 

'Iotal hardness 9 221. 3 1 • 4 5 
mg/l as CaC03 

Calcium hardness 9 100.7 3. 74 
mg/l as CaC03 

Tcta.l alkalinity 9 197. 8 0.52 
mg/l as CaCC3 

Cissolved oxygen 8 7.6 0.20 
mg/l 

Specific conductance 9 414.4 4.45 
micromhos/cm at 25 c 

~ulfa te 3 28. 5 0.01 
mg/l 

Chloride q 14. 6 0.13 
mg/l 

Scdium 2 10.0 o.oo 
mg/l 

Potassium 2 7. 5 o.so 
mg/l 
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Vertical profile far selected measurements on the sampling date 
( 8/14/79) with the mcst pronounced stratification (if any). 

DEPTH 
m 

TE!P 
c 

OXYGEN 
mg/l 

0 20.0 7.0 
1 20.0 7.1 
2 20.3 

TOTAL P 
mg;cu m 

134.S 
140.3 

pH 

B.4 
B.4 

CHL a 
mg/cu m 

64.6 
66.7 

this lake was not i~cluded 
Survey. The trophic state 

in the Natio~al Eutrophication 
based on 1979 survey is eutrophic. 

NCN-PCINT PCLlUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 51. 
Potential nutrient input index = 

area watershed in row crops/lake area = 9.4 
32.~ ot watershed is in approved soil ccnservation practices. 

Best management practices recommended by locai scs office: 
conservation tillage, grass water~ays, terraces, 
EOnds1sed~ment and water control basins, strip-cropping, 
contouring, pasturelaud and pastureland improvement. 

EOINi SOOBCE ECLLUTICN 

No point sources identified 

LAK~ USE ASSESSMENT 

Surface water classification(s) 
Class B(W)-vildlife, warmwater aquatic life, secondary body 

contact. 
This iake has also been designated as high guality water and 
is thus subject to higher standards to protect ex1stin9 uses. 

This lake is not designated as a Eublic water supply. 

Public parks: 
H1nnevashta 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 
Fishing 

Frcm boats 

TO~AL 

812. 
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OSE1ACRE USE/HECTABE 

22.6 58.0 



Shore or ice f ishi.ng 1559. 43.3 111. 4 
Swimo;ing 743. 20.6 53.1 
t=leasure boating 1963. 54.5 140. 2 
Bunting o. a.a o.o 
Picnicking,camping,other 
activities promfted 
b :y the lake's presence 18ES. 52.4 134.6 
Snovmo..biling 6943. 192.9 495. 9 
Ice skating and CLOSS-

ccuntry skiing 608. 16.9 43.4 
tOTAL 14513. 403.1 1036.6 

Il!PAiliMENTS 

Swimming may be impaired in Upper Gar Lake throughout tne 
summer because of Secchi depths less than one meter caused by 
algal FOpolations and other suspended matter. Frequent win­
terkills and sommerkills may limit fishing potential. Iowa 
Ccnservation Commission personnel consider lake usage to be a~ 
its i:otential. 

Estimated aquatic Flant coverage 12 ~ 
Estimated winterkill frequencies: 1 year out of 3-5 
Estimated summerkill frequencies: 1 year cut of 5-7 

LAKE BESTORATION BECOMMENDATICNS 

Eecause this lake is productive and relatively shallow, 
dissclved oxygen deficits develop and cause winter and/or 
summer fishkilis. ibe use of artificial aeration devices to 
maintain dissolved oxygen concentrations should be considered. 

!he water quality of this lake, like all lakes, is 
strongly influenced by the mateLials that are washed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detximental to tbe lale in several ~ays. It 
contributes to the filling of the basin making the lake more 
shallow i.n the near term and hastening the basin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil Farticles. Following storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develo~ment of fish 
eggs, and may smotAer gill-breathing invextebrates. F~r this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management practices 
recommenced by the local soil conservaeion service oi.fice (see 
section on non-~oint Follution for this lake). In addition, 
it is recommended that steps be taken to reduce t~e a~ounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated smali livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions tc the nutrient budgets of 
downstream lakes. !be use of practices such as diversio~ 
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terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation ~f surplus water frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
tasis they vill help improve the water quality in the lake and 
slow down the filling of the lake vith sediments. They will 
help protect the lake from future degradation; however, it is 
net f Cssible 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-faint pollutants to the laxe. Furthermore we do not have 
ade~uata information to gauge the effectivaness of such a 
conservation program. 
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UPPEB PIN! LAKE 

LCCATIC N 
County: Hardin 

Tovnshi.P 67 N 

latitude 
Longitude 

Bange 19 i 

42 Deg 23 Min N 
93 Deg 4 Min w 

Section 4 

WATEBSHED CHABACTEBISTICS 
Watershed area(excluding lake surface) 

3364. hectares ( 8312. acres) 

Seil Associations 
Assoc # 

57 
59 
78 

within watershed 
area ba 

626. 
613. 

2125. 
Estimated land uses (~) 

Crofland Pasture Forestry 
es.6 8.9 2.1 

% of 

Towns Ot.her 
o.o 2.8 

total 
18.6 
18.2 
63.2 

Description of tofography and 
represented in the watershed 

soils in soil associations 

57 Gently slofiDg to steep (2-25~) fcrest-derived soils 
developed from loess or pre-Wisconsin till. layette 
and Lindley soils. 

59 Gently to moderately sloping (2-9S) prairie or mixed 
prairie-forest-derived soils developed from loess or 
loess over pre-Wisconsin till on the Iowan Erosion 
surface. Tama, Dinsdale, and Downs soils. 

78 Nearly level to moderately sloping (0-9~) prairie­
deri ved soils developed from loess er loess over 
pre-Wisconsin till on the Iowan Erosion Surface. 
Tama, Dinsdale, Muscatine, and Garvin soils. 

Per cent of shoreline in fUblic cwnership 100 i 

PHYSICAL CHAnACTEBIS~ICS OF LAKE 
Measurements from 1S76 map 
Area 28. ha ( 69. A) 
Length of shoreline 4131. m ( 13555. ft) 
Maximum depth 4.9 m ( 16.0 ft) 
~ean defth 2.2 m ( 7. ft) 
Volume 6osq21. cubic meters ( 491. acre-feet) 
Shoreline development 2.21 Volume development 1.34 
iatershed/lake area ratio 120.1 
Origin of tasin: Impoundment 
Estimated annual precipitation e1. cm 
Estimated dnnual runoff 15. cm 
Estimated lake evaporation 89. cm 
Thermal stratification? Yes 
~aJor inf lows (named and/or permanent streams) 

Pine er 
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1620 PIETERS .... 1--------------------------------------1 

U P PER P I N E LA K E 
Hardin County 



Outlet: To Lower ?ine L 
208 Agency: 

Icwa Defartment of EnviroLmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

PCLLUiION ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are fox samples in 
the upper mixed zone of the lake. 

PABAL!IE'I!Ii SAMPLE MEA~ STANDARD 
SIZE EiiRCJB 

Secchi disc depth 5 0.6 0.15 
meters 

ChloroiJh y l.l a 9 84.3 17 .18 
mg/cubic meter 

'Iotal Fhosphoxus 10 76.3 6.93 
mg/cu.tic meter 

Kjeldahl nitrogen 2 1.4 0.03 
mg/l 

Ammonia nitrogen 2 0.2 0.11 
mg/l 

Nitrate + nitrite nitrogen 2 3. 3 0.45 
mg/l 

Seston d.ry weig.ht 9 11. 8 1. 18 
mg/l 

'I u.rbidi ty 10 9.5 0.91 
JTU 

total hardness 10 222.0 3.14 
mg/l as CaCO 3 

Ca.lei um hardness 10 128.4 2.49 
mg/l as CaC03 

'Ictal alkalinity 9 160. 9 4. 15 
mg1l as CaCC3 

Dissolved oxygen 10 1o.1 1.42 
mg/l 

Specific conductance 9 438.9 11. 48 
micromhos/cm at 25 c 

Sulfate 4 25. 1 0.94 
mg/l 

Chlo.ride 5 19. 9 0. 10 
mg/l 

Scdium 2 4. 5 o.so 
mg/l 

Pctassium 2 3. 0 o.oo 
mg/l 
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Vertical profile for selected measurements on the sampling date 
( 7/31/79) with the mcst pronounced stratification (i£ any). 

DEPTH TIMf OXYGEN TOTAL p pH CHl a 
m c mg/l mg/cu m mg/CU ID 

0 25.6 8.0 61.3 8.3 48. 6 
1 25.6 8.7 65.2 8.2 so. 1 
2 25.6 6.9 73.2 8.2 43. 5 
3 24.4 
4 18.9 0.3 86.3 7.6 11. 2 

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

MON-POINT .POL.LDT ION SOU!CES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 7.00- 9.18 Tons/Acre/Yr 
Potential siltaticn index = 

(watershed area/lake area) x soil loss rate = 973. 
Potential nutrient input index = 

area watershed in row crops/lake area = 102.8 
q2.I of watershed is in approved soil conservation fractices. 

Best management practices reccmmended by local SCS office: 
contouring, strip-cropping, terraces, conservation tillage, 
gulley control structures/ erosion control structures. 

PCIN~ SOUBCE ~OLL07ICN 

Source/NPEDES I (if any) 

Pine Lake State Park 
420 hogs 

LAKE OSE ASSESSMENT 

Comments 

No details 
Storage tank 

Sur~ace water classification(s) 
Class A-primary body contact recreation. 
Class B(i)-vildliie, warmwatex aquatic life, secondary body 

contact. 
ibis lake is not designated as a FUblic water sup~ly. 

Public parks: 
Pine Lake State Park 
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Estimates of total annual lake use made by Iowa Consexvation 
Commission district f is.beries biologists based on a combination 
of existing records and professional judgement. 

ACTIVITY TOTAL USE/ACRE USE/HECTARE 
Fishing 

Frcm boats 631 o. 91.4 225. 4 
Shore or ice f ishillg 8577. 124.3 306. 3 

Swimming o. o.o o.o 
Pleasure .boa ting 8099. 117.'J 289. 3 
Ho.n tiDg o. o.o o.o 
Picnicking,camping,other 
activities frcmpted 
by t.be lake's presence 82109. 1190.0 2932.S 
Snowmcbi.ling 886. 12.8 31.6 
Ice skating and ci:oss-
country skiing 1 91. 2.8 6.8 
TOTAL 106172. 1538.7 3791. 9 

Special events at Upper fine Lake contributing to more 
than normal use include snowmcbile rallies (1000 people). 

IMPAili!EN~S 

Swimming may be impaired in Upper Pine Lake thrcughout 
the summer because of Secc.hi depths less than one meter caused 
by algal populations. ~.requent vinte.rkills may limit fishing 
potential. Iowa Conservation Commission personnel state that 
the fishery was recently re.covated. I.c.c. pe.rsonnei consider 
lake usage to be below its potential. 

Estimated aguatic plant coverage 19 I 
Estimated winterkiil freguencies: 1 year out of 7 
Estimated summerkill freguencies: rare if ever 

LAKE BESTOBATICN BECC!MENCATlCNS 

lhe water gaality of this lake, like all lakes, is 
strcngly 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 
contributes to the filling of the basin making the lake more 
shallow in the near term and hastening the ba~in•s long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen aDd several pesticides are carried into the lake 
attached to soil particles. FollowiJlg storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the develo~ment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a strong soil conservation program is recommended for 
this watershed utilizing tbe best management practices 
reccmmendad by the local soii conservaticn service offica (see 
section on non-faint FOllution for this lake). In addition, 
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it is reccmmended that steps be taken to reduce the amounts of 
livestock wastes reaching tributary streams. Besearch on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to streams or tile lines Cdn 
make significant contributions to the nutrient tudgets of 
downstream lakes. the use of practices such dS diversion 
terraces above feedlots, lagoons to catch feedlot rlllloff, and 
spray irrigation of surplus water from such lagoons ca~ 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are maae on the 
tasis they will help improve the iater 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 fCssible to state the degree such a program might increase 
the water suality i.D the lake. !here are insll.fficie~t data on 
the fresent inputs of sediments, nutrients, and other 
non-point pollutants to the lake. Furthermore we do not have 
adequate inloxmation to gauge the effectiveness of such a 
conservation ~cog~am. 
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VIKING LAKE 

LCCA'IIO N 
County: Montgcmery 

Township 71 N 

Latitude 
Longitude 

Bange 36 w 

40 Deg 58 Min N 
95 Deg 2 Min w 

section 6 

WATEBSHED CHABACTEBISTICS 
Watershed area(excluding lake surface) 

857. hectares ( 2119. acres) 

Soil Associations 
Assoc f 

25 
26 

within watershed 
area ha 

560. 
298. 

Estimated land uses (I) 

" of total 
65. 3 
34.7 

Cxcpland Pastura Forestry Towns Other 
77.0 17.6 2.4 o.o 3.0 

Description of tOFOg£aphy and soils in soil associations 
represented in the watershed 

2S Gently sloping to moderately steep (2-18~) prairie­
derived soils developed !rom loess, outcrops of 
pre-Wisconsin till, or pre-Wisconsin till-derived 
paleosols. Marhsall, Shelby, and Adair soils. 

26 Gently to strongly sloping (2-141) prairie-derived 
soils developed from loess. Marshall soils. 

Per cent of shoreline in public ownership 100 i 

PHYSICAL CHABACTfBlSTICS OF LAKE 
Measurements from 1976 map 
Area SS. ha ( 137. A) 
Length of shoreline 9260. m ( 30380. ft) 
Maximum depth 14.6 m ( 48.0 ft) 
~ean depth 4.6 m ( 15. ft) 
Vclume 2540458. cubic meters ( 2059. acre-feet) 
Shoreline development 3.51 Volume development 0.94 
Watershed/lake area ratio 15.6 
Origin of basin: Impoundment 
Estimated annual pLecipitation SQ. cm 
Estimated annual runoff 13. cm 
Estimated lake evaforaticn 102. cm 
Thezmal stratification? Yes 
ftajor inf lows (named and/or ~ermanent streams) 

Dunns Cr 
Outlet: Dunns Cr 
208 Agency: 

Iowa Department of Environmental Quality 
900 East G4and Avenue 
Des Moines, Iowa 5C~19 
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7476 ftETERS 

---------------· ·----------------------- VIKING LAKE 
Montgomery County 



ECLLUTION ASSESSMENT 
Data from lake survey l.11 the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the upper mixed zone cf the late. 

~A BAl'!E'I E.B 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

Total phosphorus 
mg/cubic meter 

Kjeldahl nittogen 
mg/l 

Ammonia nitL09en 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Turbidity 
JTU 

'Iotal hardness 
mg/l as CaC03 

Ca.lei um hardness 
mg/l as caco3 

Tctal alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 

664 

SAMPLE MEAN 
SIZE 

6 o.a 

9 55.6 

8 54.5 

2 0.5 

2 0.1 

2 0.1 

9 12.J 

9 10.0 

1 95.4 

7 63.7 

8 96.3 

9 9. 1 

10 219.0 

3 1. 7 

5 s. 6 

2 s. 0 

2 4. 0 

STANOABD 
EBB OB 
0.06 

3. 17 

0.64 

o.oo 

0.03 

o.oo 

0.53 

1. 0 5 

1.34 

1.44 

0.36 

12.69 

0.60 

0.10 

o.oo 

0. uo 



Vertical profile for selected measurements on the sampling date 
( 9/ 4/79) with the mcst pronounced stratification (if any). 

DE.PTB 
m 

'IE! l? 
c 

OXYGEN 
!Dg/l 

TOTAL P 
mg1cu m 

pH CHL a 
mg/cu m 

0 26.3 8.6 53.5 9.0 61.0 
1 26.3 9.5 54.2 9.0 58.0 
2 25.8 
3 2s.1 0.s 5a.1 9.o 60.5 
4 2q.3 
5 23.0 0.4 65.2 7.9 
6 22.3 
7 21.2 o.o 181.9 7.7 9.8 
a 19.0 

This lake was i~clutled i~ the National Eutrophication Survey 
and was classified as eutrophic. The limiting nutrient was 
determined to be nitrogen in April and September. 

NCN-POINT POLLOTICN SODBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 10.80-11.97 !ons/Acre/Ir 
Potential siltation index = 

(watershed area/lake area) x soii loss rate = 178. 
Potential nutrient input index = 

area watershed in rov crops/lake area = 12.0 
76.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
terraces, conservation tillage. 

POIN'I SOURCE POLLUTICH 

Scurce/NPEDES # (if any) 

Viking Lake State Eark 

LAKE asE ASSESSMENT 

Comments 

One-cell lagoon; intermittent 
outflow above the lake 

Surface water classification(s) 
Class A-primary bodJ contact recreatio~. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
Class c-raw water source for a potable water supply. 

This lake is not designated as a Fublic water supply. 

I? ub li c i:a rk s: 
Viking Lake 3tate Park 
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Estimates of total annnal 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/HEC'.rABE 
Fishing 

F.ccm boats 3963. 28.9 72.1 
Shore o.c ice f isbing 6615. 48.J 120.3 

Swimmi.ng 50040. 365.3 909. 8 
Pleasure boating 1020. 7.4 18.5 
Hunting o. o.o o.o 
Picnicking,camping,cther 
activities F.COmfted 
by the lake's presence 34Se4. 252.4 628.8 
Snowmobiling 122. 0.9 2.2 
Ice skating and cross-
country skiing 122. 0.9 2. 2 
iOTAL 96466. 704.1 1753.9 

Special events at Viking Lake contributing to more than 
normal use inclnde several fishing tournaments (20-150 peo­
Fle) • 

IfU?AIBMEN'IS 

Swimming may be impaired in Viking Lake throughout the 
summer because of Secchi depths less than o.ne meter caused by 
algal populations. Aguatic vascula.c plant growth may im~air 
boating and shoreline fishing. !ova conservation Commission 
personnel consider l~ke usage to te belcv its potential due to 
low fishing F.Cessure. 

Estimated aquatic plant coverage 
Estimated winterkill frequencies: 
Estimated summerKill frequencies: 

LAKE BESTOBATION RECOMMENDATIONS 

8 " rare if ever 
rare if ever 

the water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed into it 
through its tributary streams. Silt frcm soil erosion ill the 
watershed is detximental to the lake in several ways. It 
contributes to the fi1ling of the basin making the lake more 
shallow in the near term and hastening the casin's long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to scil particles. Fcllcving storm events, sediments 
introduced int~ the lake reduce light transparency, may 
interfere with sight-feeding fish and the develoFment of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reascn a st.ccng scil conservation program is recommended for 
this vatersbed utilizing the best management practices 
reccmmendad by the local soil conservation service office (see 
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section on non-faint fOllution for this lake). In addition, 
it is reccmmended that steps be taken to reduce the amounts of 
livestock wastes 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 
make significant contributions to the nutriEnt budgets of 
downstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water frcm such lagoons can 
significantly reduca the nutrient 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 vith 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 a.re insufficiant data on 
the present inputs of sediments, nutrients, ~nd othe£ 
ncn-rcint fCllutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness of such a 
ccnsexvation program. 
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LAKE iiAEElLO 

I.OCAtION 
Ccunty: Davis 

Township 70 N 

Latitude 
longitude 

Range 15 w 

40 Deg 49 l!lin N 
92 Deg 35 Min w 

Section 34 

WATERSHED CHARACT!BISiICS 
Watershed area(excluding lake surface) 

2003. hectares ( 4950~ acres) 

Soil Associations within watershed 
Assoc i area ha 

38 1950. 
40 47. 
41 6. 

Estimated land uses (I) 

I of total 
97.3 

2. 3 
0.3 

Cropland Pasture Forestry towns Other 
34.9 35.E 27.3 0.2 1.8 

Description of topography and 
represented in the watershed 

soils in soil associations 

38 Gently sloping to steep (2-25S) forest-derived soils 
developed from pre-Wisconsin till or loess. Lindley 
and Weller soils. 

40 Nearly level to strongly sloping (0-1q%) prai.rie­
derived soils developed zrcm loess, pte-Wisconsi.n 
till-derived paleosol.s, or pre-Wisconsin till. 
Seymour, Edina, Clarinda, Adair, and Shelby soils. 

41 Gently sloping to moderately steep (2-18%) prairie 
and forest-derived soils developed from pre-Wisconsin 
till, pre-Wisconsin till-derived paleosols, or loess. 
Shelby, Adair, Lindley, and Seymour soils. 

Per cent of shoreline in public ownership 100 I 

FHYSICAL CHABACTEBIStlCS OP LAKE 
Measu~ements frcm 1973 map 
Area 117. ha ( 289. A) 
Length of shoreline 11437. m ( 37523. ft) 
!aximum depth 10.4 m ( 34.0 ft) 
Kean depth 3. 9 m ( 13. ft) 
Volume 4586349. cubic meters ( 3717. acre-feet) 
Shoreline development 2.98 Volume development 1.14 
watershed/lake area ratio 17.1 
Origin of basin: Imfoundment 
Estimated annual precipitation 86. cm 
Estimated annual runoff 1e. cm 
Estimated lake evaporation 94. cm 
thermal stratification? Yes 
Kajar inf lows (named and/or permanent streams) 

.Pee Dee Cr 
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DEPTHS IN FEET 

6336 "!TE~=-------- 7----1 )----------------------- . LAKE WAPELLO 
Davis County 



outlet: Pee Dee 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. Each lake 
vas sampled at least 3 times. Averages are for samfles i~ 
the Uf per mixed zone of the lake. 

PA.BAI1ET!B 

Secchi disc def th 
meters 

Chloroph_yll a 
mg/cubic meter 

Total fhOsf horus 
mg/cubic meter 

KJeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry wei~h~ 
mg/l 

'Iarbidity 
JTO 

'lotal hardness 
mg/l as CaC03 

Calcium hardness 
mg/l as CaC03 

Total alkalinity 
mg/l as CaCC3 

tissolved oxygen 
mg/l 

Specific ccnducta~ce 
micrcmhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassium 
mg/l 

670 

SAMJ?LE MEAN 
SIZE 

6 1.0 

a 49.s 

8 49.9 

2 o. 6 

2 o. 1 

2 o. 1 

a 11. 1 

10 10.3 

8 91.7 

8 67.5 

8 71.0 

9 8.6 

8 190.9 

6 24.7 

6 2.7 

2 4. 0 

2 3. 0 

STANDARD 
ERB.OR 
0.10 

6.96 

4.37 

0.03 

0.02 

0.03 

1. 11 

1. 14 

1.91 

2.10 

3.30 

0.53 

a.Jo 

1.81 

0. 11 

o.oo 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/22;79) with the most pronounced stratification (if any). 

DE ETH THH OXYGEN 'I01AL p pH CHL a 
m c mg/l mg/cu m mg/CU ill 

0 25. 1 7. 8 36.0 a.s 42. 3 
1 25.0 
2 24.9 7.6 43.9 8.5 45. 7 
3 2Q.9 
4 23.7 0.6 38.4 7.7 11. 2 
5 22.9 1.4 43.9 7.7 8.6 
6 21.8 1. 9 87.5 7. 5 7. 5 
7 18.9 o.o 230.3 7.5 4. 5 
8 16.9 

This lake was not included in the National Eatrophication 
Survey. The trophic state based oA 1979 survey is eatrophic. 

NO~-PCINT POLLUTION SCURCES 

Shoreline erosion: 
Negligible 

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

(watershed area/lake area) x soil loss rate = 216. 
Potential nutrient input index = 

area watershed in row crops/lake area = o.O 
90.1 of watershed is in approved soil conservation practices. 

Best management practices reccmmended by local SCS office: 
pastu~eland and pastureland improvement, gulley control 
structures/ erosion control structures, ponds/sediment and 
water control basins, grass waterways, conservation 
tillage, conservation planting (trees,grass). 

POIN~ SOUBC! fCLLUTICN 

Source/NPED!S I (if any) Comments 

Lake Wapello State Park iater intake filter backwash 

LAKE USE ASSESSaENT 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, varmwater aquatic life, secondary body 

contact. 
Class c-raw water source for a ~otable water supply. 

This lake is used as a raw water source for 
about 1700 pe£sons at lake Wapello State Park. 

Public parks: 
Lake ~afeilo State Park 
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Estimates ot total aJinual 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/HEC'IABE 
Fishing 

Frcm boats 5.2 53. 18. 2 44.9 
Shore c.r ice fishing 8381. 29.0 71.6 

Swimming 99 87. 34.6 85.4 
Pleasure boating 2!: 61. 8.9 22. 1 
Hunting o. o.o o.o 
Picnicking,camping,other 
activities fIOm~ted 
by the lake's presence 35610. 123.2 304. 4 
Snowmobiling o. 0.0 o.o 
Ice skating and ci: ass-
country skiing 104. 0.4 0.9 
To·rAL 61916. 214.2 529. 2 

Special events at Lake Wapello contributing to more than 
normal use include three bass fishing tournaments (90 people) • 

I!PAili~EN'.I:S 

Swimming may te impaired in lake Wapello during part oi 
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 periodic 
turbidity and an unbalanced fish population. 

Estimated aquatic Flant covexage 
Estimated winterkill frequencies: 
Estimat~d summerkill frequencies: 

LAKE BESTOBATION BECOMMENDATICNS 

5 " rare if ever 
rare if ever 

The water guality of this lake, like all lakes, is 
stroDgly i.nf loenced by the materials that are washed into it 
th.rough its tributaxy streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filling oi the basin making the lake more 
shallow in the near term and hasteni~g the basin's long term 
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 into the lake reduce light transFarency, may 
interfere with sight-feeding fish and the development of fish 
eqgs, and may smother gill-breathing invertebxatas. 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 
section on non-foint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
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livestock wastes reaching tributaxy streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to st~eams or tile lines ca~ 
make significant contributions to the nutrient budgets of 
downstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot ru.noff, and 
spray iirigation of surplus water from such lagoons 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 quality in tne lake and 
slow down the filling of the lake with sediments. They will 
help protect the laxe from future degradation; however, it is 
not possible to state the degree such a program might increase 
the water quality i..o. the lake. There are insufficient data o~ 
the present inputs of sediments, nutrients, and other 
non-feint pol.lutants to the lake. Furthermore we do not have 
adequate informaticn to gauge the effectivaness of such a 
conservation frogram. 
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WEST CKOBCJI 

LCCA'IlON 
County: Dickinson 

Township 99 N 

latitude 
Longitude 

Ba.nge 37 i 

43 Deg 23 !in N 
95 Deg 9 Min w 

Section 24 

iATEBSH!D CHABAC?EBISTICS 
Watershed area(excludiag lake surface) 

5531. hectares ( 13668. acres) 

Soil Associations 
Assoc if 

14 
15 
11 

within watershed 
area ha 

2408. 
2868. 

255. 
Estimated land uses (l) 

S of total 
4 3. 5 
51.8 

cropland Pasture Forestry Towns Other 
83.1 9.7 1.1 . 2.4 3.7 

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

14 Nearly level to moderately sloping (0-9i) prairie­
derived soils developed from Wisccnsin till on the 
Cary Lobe. Clarion, iebster, Canisteo, and Nicollet 
sci ls. 

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 Webster soils. 

11 Nearly level and gently sloFi~g (0-51) prairie-derived 
u~land and terrace soils develoFed from alluvium. 
Wadena, Talcot, Flagler, and Saude soils. 

Per cent of shoreline in public ownership 9 ~ 

PHYSICAL CHABACTEBISTICS CF LAKE 
Measurements from 1S70 maf 
Area 1558. ha (38LJ7. A) 
Length of shoreline. 31942. m ( 104799. ft) 
l"laximum depth Q1.5 m (136.0 ft) 
Mean depth 11.5 m ( 38. ft) 
Vclume 178578600. cubic meters (1Q4717. acre-feet) 
ShoreliAe development 2.28 Volume development 0.83 
Watershed/lake area ratio 3.6 
Crigin of basin: Natural 
Estimated annual precipitation 71. cm 
Estimated annual runoff e. cm 
Estimated lake evaforation 89. cm 
Thermal stratification? ies 
!ajor inflows (ndmed and/or permanent straams) 

None 
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DEPTHS IN FEET 

8490 "E~~~=-------------I 1--------------------- . 
WEST OKOBOJI 
Dickinson County 



Outlat: To Edst Ckotoji L 
208 Agency: 

Iowa Department of E.nvironmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 

POLLOTICN ASSESSMENT 
Data from lake survey in the summer of 1979. Each lake 
was samfled at least 3 times. Averages are for samples in 
the upper mixed zone of the lake. 

PABAf!ETEli 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

'Iotal. phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

Tu.rbidity 
JTO 

Total hardness 
mg/l as cacc3 

Calcium hardness 
mg/l as CaC03 

~otal. alkalinity 
mg/l as CaC03 

Dissolved oxygen 
mg/l 

Specific conductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Ch1oride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

7 2.9 

14 6. 3 

1 4 26. 5 

2 0.7 

2 0.1 

2 0.1 

1 5 2. 4 

12 2.3 

14 219.1 

12 78.2 

13 201.2 

1~ 7.2 

13 410.8 

6 26.7 

6 10.3 

2 10.5 

2 9.0 

STAN DA.RD 
EBB OR 
0.20 

0.97 

2.29 

0.06 

o.oo 

o.oo 
0.26 

0.23 

0.65 

1. 0 3 

1.33 

0.26 

6.25 

0.70 

0. 11 

a.so 
o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/14/79) witb the most pronounced st.ratification (if a~y). 

DEPTH 
m 

TIME 
c 

CXYGEN 
mg/l 

TOTAL P 
mg/cu m 

pH CBL a 
mg/cu m 

0 22.3 6.7 25.0 8.5 7.1 
2 22. 3 
4 22.3 1.0 21.6 a.s 7.5 
6 22. 3 
8 22.3 

10 22.3 6.5 20.5 8.5 7.7 
12 22.2 
14 21.0 
15 19.5 
16 1a.0 o.4 47.o a.a 2.1 
18 15. 2 
20 14.0 
24 13.2 o.o 139.0 7.9 0.9 
2 8 12. 8 
33 12.5 O.O 213.S 7.9 0.7 

This laKe was included in the National Eutrophication Survey 
and was classified as eutrophic. The limiting nutrient was 
determined to be phosphorus at some times, nitrogen at others. 

NON-POINT ~OLLUTICN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 3.01- 4.93 Tons/Acre/Yr 
Potential siltation index = 

(watershed area/lake area) x soil loss rate = 14. 
Eotential nutrient input i.ndex = 

area watershed in Low cxcps/lake area = 3.0 
32.3 of watershed is in approved soil conservation ?ractices. 

Best management practices reccmmended by local scs office: 
conservation tillage, grass waterways, terraces, 
fonds/sediment and water control basins, strip-croppi~g, 
contouring, fastureland and pastureland improvement. 

EOINT SOURCE POLLUlICN 

Source/NPEDES # (if any) 

150 cattle 

LAKE OSE ASSESS8EN! 

Comments 

Buncff cc.ntrcl 

Surface water classification(s) 
Class A-primary body contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
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Class c-raw water source for a fOtable water supply. 
This lake has also been designated as high quality water and 
is thus su~ject to higher standards to protect existing uses. 
In addition Lake West Okoboji has been declared an outstand­
ing Iowa lake, and standards and restrictions moce stringent 
than those applied to other antidegradation waters may be 
aFplied. 

~his lake is used as a raw water source for 
about 1700 perscns at !ilford, 
about 150 persons at Wahpeton, 
about 1600 persons at Okoboji-Arnolds Park, 
about 320 persons at the United Methodist Camp cilld 
atout 250 persons at Vacation Village. 

Public ~arks: 
Emerson Bay Access (State) 
Gull Point State Park 
Pillsbury Point Area 
Pikes Point State Park 
Terrace Park Swimming Beach 
Triboji Eeach (Public) 

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 US.E/BEC1:ARE 
Fishing 

Prem .boats 235Li2. 6.1 15. 1 
Shere or ice fishing 581 18. 15.1 37.3 

Swimming 177698. 46.2 114. 1 
Pleasure boating 58756. 25.7 63.4 
Hunting 1e2. 0.2 o.s 
Picnicking, camping, other 
activities f.Compted 
by the lake's presence 1002032. 260.5 6Li3.2 
Snowmobiling 22567. 5.9 14. 5 
Ice skating and c.ross-
ccunt.cy skiing 7813. 2.0 s.o 
TC'IAL 1391308. 361. 7 89 3. 0 

IMPAIBMEN'!S 

Becreational activities in iest Okoboji do not appear to 
be impaired by poor water quality; however, aquatic vegetation 
in small tays may inte.cfere with boating. Iowa Conse~vation 
Commission personnel consider lake usage to be at its poten­
tial. 

Estimate~ aguatic plant coverage 37 S 
Estimated winterkill fre~uencies: rare if ever 
Estimated summerkill frequencies: rare if ever 
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LAKE BESTORATlON gECOM!ENDATIONS 

!he water sualitj of this lake, like 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 detrimental to the lake in s~veral ways. It 
contrioutes to the filiing 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 
nitiogen and several pesticiues are carried i~to tha lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, ma1 
interfere with sigh~-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertetrates. For this 
reason a strong soil conservation program is recommended for 
this watershed utilizing th~ best management practices 
recommended by the local soil conservation service o!fice (see 
secticn on non-roint 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 bas indicated small livestock concentrations 
in areas with direct drainage to streams or tile lines can 
make significant contributions to the Butrient budgets of 
downstream lakes. The use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot r11J1off, and 
Sfray irrigation of surplus water from such lagoons can 
significantly reduce the Dutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help impiove the aater quality in the lake and 
slow down the filling of the lake with sediments. They will 
help protect the lake fiom future degradation; however, it is 
not f Cssible to state the degree such a program might increase 
the water quality in the lake. ~here are insufficient data on 
the Eresent inputs of sediments, nutrients, and other 
non-point EOllutaAts to the lake. Furthermore we do not have 
adeguate information to gauge the effectiveness of such a 
consErvation program. 
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iILLIAl!SO N EC ND 

lCCATION 
County: Lucas 

Township 73 N 

Latitude 
Longitude 

Bange 21 ll 

41 Deg 6 Min N 
93 Deg 13 ain w 

Section 25 

WATERSHED CHARACTERISTICS 
Watershed a.rea(excluding lake surface) 

561. hecta.res ( 1386. acres) 

Soil Associations 
Assoc # 

35 
36 
37 

within 111atershed 
area ha 

66. 
344. 
150. 

Estimated land uses (j) 

i of total 
11. a 
61.4 
26.8 

Cropland Pasture Forestry Towns Other 
62.7 29.8 4.4 o.o 3.1 

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

35 Nearly level to moderately sloping (0-9~) prairie­
derived soils developed from loess. Grundy and 
Haig soils. 

36 Nearly level to stromgly sloping (0-141) praicia­
derived soils developed frcm loess, pre-Wisconsin 
till, or pre-Wisconsi~ ti11-derived paleoscls. 
Grundy, Haig, Shelby, and Adair soils. 

37 Gently sJ.oping to moderately steep (2-181) prairie and 
forest-derived soils develofed frcm p~e-Wisconsin 
till-derived paleosols, pre-Uisconsin till, oc loess. 
Adair, Shelby, Lindley, and Grundy soils. 

Per cent of shoreline in Fllblic ownership 100 i 

PHYSICAL CBARACTEBISt1CS OP LAKE 
Measurements frcm 1971 maF 
A.rea 12. ha ( 30. A) 
Length of shoreline 2496. m ( 8189. ft) 
Maximum depth 5.5 m I 18.0 ft) 
Kean depth 2.5 m ( 8. ft) 
Volume 29258a. cubic meters ( 237. acre-feet) 
Shoreline development 2.06 Volume devclop~ent 1.37 
Watershed/lake area ratio 4c.8 
Origin of basin: Impcuodment 
Estimated annual precipitation 84. cm 
Estimated a~nual runoff 1S. cm 
!stimate1 lake evap~ration 94. cm 
!h~rmal stratification? Yes 
Kajor intlows (named and/or permanent streams) 

E.ng lish Cr 
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Outlet: English er 
208 A~cu1cy: 

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 
vas sampled at least 3 times. Avexages are for samples in 
the UFfer mixed zone of the lake. 

PABAKETER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.tic meter 

'Iotal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

'Iurbidi ty 
JTU 

Tctal hardness 
mg/l as caco.3 

Calcium hard.Dess 
mg/l as CaC03 

Tctal alkal~nity 
mg/l as CaCC3 

tissolved oxysen 
mg/l 

5Fecitic conductance 
micrcmhcs/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Potassium 
mg/l 
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SAM.PlE MEAN 
SIZE 

5 o.a 

9 21.4 

8 ss.s 

2 0.6 

2 0.1 

2 0.1 

9 9.2 

8 11.4 

9 113.6 

8 83. 2 

9 99.8 

9 7.9 

8 213.8 

3 15.8 

3 4.7 

2 4.0 

2 s.o 

STANDARD 
ER ROB 
0. 13 

1.82 

5.31 

0.01 

0.01 

0.01 

1.22 

2.70 

1.59 

1.56 

2.93 

0.65 

J.10 

0.33 

0.17 

o.oo 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 7/19/79) ~ith the most pronounced stratification (ii any). 

DEET H TUH OXYGEN T07AL p pa CHL a 
m c mg/l mg1cu m mg/cu m 

0 28.0 7.7 49.7 a. 2 9. 7 
1 25.7 7.4 b5.7 8.2 29.9 
2 23.0 0.9 138.6 7.4 4. 5 
3 21.3 
4 19.6 
5 18. 1 0.3 237.6 1.3 36. 7 

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

NCN-PCINT PCLlUTICN SCUBCES 

Shoreline erosion: 
Negligible 

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

(watershed area;lake area) x soil loss rate = 5d9. 
Potential nutrient input index = 

area watersbEd in row c~ops/lake area = 29.3 
SO.I of watershed is in ·approved soil conservation practices. 

Best management practices recommended by local scs office: 
terraces, pastureland and pastureland improvement, 
contouring, conservation tillage, crop rotation. 

PCIN~ SOURCE POLLUiICN 

No feint sources identified 

LAKE OSE ASS!SSHENl 

Sorface water classification(s) 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

contact. 
~his lake is not designated as a public water supply. 

Public parks: 
Williamson Pai:k (County) 

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

ACTIVITY 
Fishing 

F~cm .boats 

TCTAL 

169. 
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USE/ACRE USE/HECTARE 

5.6 14. 1 



She.re or ice fishing 6667. 222.2 555. 6 
Swimming o. o.o o.o 
Pleasure boating o. o.o o.o 
Hunting 21C7. 70.2 17 s. 6 
Picnicking,camping,other 
activities f.rompted 
by the lake's presence 26. 0.9 2. 2 
Snowmcbiling o. o.o o.o 
Ice skating a.nd C.J:OSS-

ccontry skiing o. o.o o.o 
TOTAL 8969. 299.0 747.4 

I !.I? AIBet EN'IS 

Water clarity is poor in Williamson Pond during part of 
the sommer as indicated by Secchi depths less than one meter 
caused by aigai populations and other sosfended matter. Iowa 
Conservation Commission personnel consider lake usage to be 
below its potential due to turbidity and fOCr grounds main­
tenance. 

Estimated agua~ic plant coverage 11 % 
Estimated winterkill frequencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE RESTORATION RECCMMENDATIONS 

the water guality of this lake, like 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 detrimental to the lake in several ways. It 
contxibutes 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 
nit~ogen and several pesticides axe carried into the lake 
attached to soil particles. Following storm events, sediments 
intxoduced into the lake reduce light transparency, 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 pLogram is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-~oint pollution for this lake). In addition, 
it is recommended that steps be taken to reduce the amounts of 
livestock va!rtes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
i~ areas with direct drainage to streams or tile lines can 
make significant contributions to the nutrient budgets of 
dcwnstxeam 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 
significantly reduce the nutrient ccnt.ributl.ons from this 
source. The above land use recommendaticns are maae on the 
tasis they will help improve the water guality in the la~e and 
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slow doun the filling of the lake uith sediments. They will 
help protect the lake from future degradation; however, it is 
not f Ossible to state the degree such a program might increase 
the water quality in the lake. there are insufficient data on 
the fresent inputs of sediments, nutrients, and other 
non-pcint ~ollotants to the lake. Purtheimore we do not have 
adequate information to gauge the effectiveness oi such a 
conservation program. 
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WILLCli LAKE 

LCCA'IION 
County: Harrison 

Township 80 N 

Latitude 
Longitude 

Range 42 W 

41 Deg 46 Min N 
95 Deg 47 riin W 

Sect.ion 6 

WATEBSHED CHARACTERISTICS 
Watershed area(excluding lake surface) 

194. hectares ( 479. acres) 

Soil Associations within ~atershed 
Assoc # area ha 

19 194. 
Estimated land uses (~) 

Cropland Pasture Pores try Towns 
so.a 2a.~ 1e.4 c.o 

Description of tof ography and soils in soil 
represeDted in tbe watershed 

i of total 
100.0 

Other 
3.4 

associations 

19 Gently sloping to very steep (2-40%+) prairie­
derived soils developed from loess ox loess-derived 
sediments. Ida, Napier, Castana, Bamburg, and Monona 
soils. 

I 

Pex cent of shoreline in public c~nership 100 i 

PHYSICAL CHABACTERIS!ICS CF LAKE 
Measurements from 1979 map 
Area 11. ha ( 26. A) 
length of shoreline 2578. m ( 8457. ft) 
ffaximum depth 7.3 m ( 24.0 ft) 
Mean depth 3.7 m ( 12. ft) 
Volume 397852. cubic mete~s ( 322. acre-feet) 
Shoreline development 2.22 Volume development 1.52 
Watershed/lake area ratio 17.6 
Origin of basin: ImFoundme.nt 
Estimated annual precipitation 76. cm 
Estimat~d annual runoff 10. cm 
Estimated lake evaporation 102. cm 
Thermal stratification? Yes 
ftajor i.nf lows (named and/or permanent streams) 

None 
Outlet: Unnamed 
2C8 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa SC319 
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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 upper mixed zone cf the lake. 

PA.BAME'IEii 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

Total phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + Aitrite nitiogen 
mg/l 

Seston dry weight 
mg/l 

Turl:idity 
JTO 

Total ha.rdness 
mg/l as CaCC3 

Calcium hardness 
mg/l as CaC03 

iotal alkalinity 
mg/l as CaC03 

Dissolved oiygen 
mg/l 

Specific conductance 
micromhos/cm at 25 C 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdinm 
mg/l 

Potassium 
mg/l 
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SAMJ?LE MEAN 
SIZ:E 

6 2.8 

8 9.3 

7 22.J 

2 0.18 

2 0.43 

2 0.72 

8 2.7 

8 1. 9 

8 159.5 

8 78.2 

8 165. 5 

8 6.5 

9 312.2 

1 2.0 

4 3. 5 

2 a.s 

2 6.0 

STANDABD 
ER ROB 
0.60 

2.80 

1. 18 

0.04 

0.09 

0.22 

0.60 

0.47 

5.33 

4.79 

4.26 

0.68 

11.28 

o. 00 

o.oo 

1.so 

o.oo 



Verti~al profile for selected measurements on the sampling date 
( 8/ 9/79) with the most pronou~ced stratification (if any). 

DEETB TEfU: OXYGEN TOTAL I? pB CHL a 
m c mg/ 1 mg/cu m mg/cu m 

0 28.4 a.o 18.6 8.7 3. 5 
1 28.4 
2 28.4 7.9 19.3 8.7 3. 0 
3 2S.4 
4 25.3 1. 8 19.7 a.o 2. 2 
5 20.3 1.2 212.8 7.7 214. 1 

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

NCN-FOINT PCLLUTICN SCDBCES 

Shoreline erosion: 
Negligible 

Estimated erosion tate in region = 15.99-27.77 Tons/Acre/Yr 
Eotential siltation index = 

(watershed area/lake area) x soil loss rate = 386. 
Potential nutrient input index = 

area watershed in row crops/lake area = a.a 
35.1 of watershed is in approved soil conservation practices. 

Best management practices recommended by local scs office: 
crop rotatioc, conservation tiliage, contouring, terraces, 
~astureland and pastureland improvement, gulley control 
structures/ erosion control structures, ccnservatlon 
~lanting (trees,9rass), fencing a~d animai exclusion. 

PCIN~ SODRC! POLLOTION 

No fOiut sources identified 

LAKE DSE ASSESSMENT 

Soxface water classification(s) 
Class B(W)-wildlife, warmwater a~uatic life, secondaxy body 

contact. 
This lake is not designated as a FDblic water supply. 

Public parks: 
Willow LaKe Recreation Axea (County) 

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 
Fishi.ng 

From boats 

TO'l:AL 

sea. 
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OSE1ACRE USE/HECTARE 

31.1 73.5 



Shore or ice fishing 2745. 105.6 249.5 
Swimming 2020. 77.7 ~83.6 
Pleasure toating o. o.o o.o 
Hunting 547. 21.0 49.7 
Picnicking,camping,otber 
activities fromfted 
by the lake's presence 3884. 149.4 353.1 
Snowmobiling 156. 6.0 14.2 
Ice skating and cxoss-
ccuntry skiing 156. 6.0 14.2 
TOTAL 10316. 396.8 937.8 

IMPAIBMENTS 

Becreational activities in Willow Lake do not appear to 
be impaired by poor water quality; however, aguatic vegetation 
may interfere with boating and fishing. Iowa Conservation 
Commission personnel state that grass carp ~ill be stocked to 
control the aquatic vegetation. r.c.c. personnel consider 
lake usage to be below its potential due to uncompleted f acil­
ities. 

Estimated aquatic plant coverage 33 I 
Estimated winterkill freguencies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOBATION RECC!MENDATIONS 

Because laxge qaantities of rooted aquatic vegetation 
interfere with recreational activities in this lake, a program 
of vegetation control is recommended. While this miqht be 
accomElished through mechanical harvest or the use of 
chemicals, studies ill other Iowa lakes have shown that 
ccntrclled stocking af the imported White Amur at the froper 
densities can frovide biological control. The 
cost-effectiveness and suita~ility of ~bite Amur stocking 
should be investigated for this lake. 

!he water quality of this lake, like all lakes, is 
strongly influenced by the materials that are washed iBto it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detrimental to the lake in several ways. It 
contributes to the filli~g of the basin making the lake more 
shallow in the near term and hastening the basin's long term 
extinction. Plant nutrients such as Fhosphorus and ammonia 
nitrogeu and several pesticides are carried into the lake 
attached to scil particles. Pollcving storm events, sediments 
introduced into the lake reduce light transparency, may 
interfere with sight-feeding fish and the developmen~ of fish 
eggs, and may smother gill-breathing invertebrates. For this 
reason a strong soil conservation program is recommended foI 
this watershed utilizing the best management practices 
reccmmended by tha local soil conservation service otfice (see 
section on non-Faint FOllution tor this la~e). In addition, 
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it is recommended that steps be taken to reduce th~ amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa graat lakes bas indicated small livestock concantrations 
in areas with direct drainage to streams or tile lines ca~ 
make significant contributions to the nutrient budgets of 
downstream lakes. !he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
sig.n.ifica.ntly reduce the nutrient contiibutions from this 
source. The above land use recommendations are made on the 
basis they vili help improve the water quality in the lake and 
slow down the filling of the lake with sediments. They vill 
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-~cint pollutants to the lake. Furthermore we do not have 
adequate information to gaa9e the efzectiveness of such a 
ccnse~vaticn p~ogram. 
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WILSCN LAKE 

LOCATIC N 
County: Lee 

Towns.hip 68 N 

Latitude 
longitude 

Bange 6 w 

40 Deg 39 Miu N 
91 Deg 29 Min w 

Section 36 

WATEBSHED CHABACTEBISTICS 
iatersh~d area(excluding lake surface) 

17. hectares ( 42. acres) 

Seil Associations 
Assoc # 

38 

wit.bin watersheq 
area ha 

17. 
Estimated land uses (I) 

I of tota.l 
100.0 

Cropland Pasture Forestry '!owns Other 
34.3 36.0 28.0 o.o 1.a 

Descri~tion of tofography and 
represented in the watershed 

soils i~ soi.l associations 

38 Gently sloping to steep (2-25~) forest-derived soils 
develofed frcm fre-Wisconsin till or loess. Lindley 
and Weller soils. 

Per cent of shoreline in public cwnership 100 I 

PHYSICAL CHARACTERISTICS OF LAKE 
Measurements from 1979 map 
A re a 3 • ha ( 8. A) 
Length of shoreline 1036. m ( 3400. ft) 
Maximum depth 9.8 m ( 32.0 ft) 
Plea.n depth 3.8 m ( 12. ft) 
Volume 107009. cubic meters ( 87. acre-feet) 
Shoreline development 1.74 voiume development 1.16 
Watershed/lake area ratio 5.7 
Origin of basin: Impoondment 
Estimated annual precipitation as. cm 
Estimated annual runoff 18. cm 
Estimated lake evaporation 91. cm 
~hermal stratification? Yes 
!ajor inf lows (named and/or permanent streams) 

None 
outlet: 3 Unnamed 
208 Agency: 

Iowa Department of Environmental Quality 
900 East Grand Avenue 
Des ~oines, Iowa 50319 
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DEPTHS IN FEET 

553 ftETEBS 

1------------------------­-------------1 
WILSON LAKE 
Lee County 



POLLUTION ASSESSMENT 
Cata fxom lake survey in the su~mer of 1979. Each lake 
was sampled at least 3 times. Averages are for sam~les in 
the upper miied zone 0£ the lake. 

.PABAMETEB 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.bic iDeter 

Total phosphorus 
mg/cubic meter 

Kjeldahl nitxogen 
mg/l 

Ammonia nitrosen 
my/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

turtidity 
JTU 

Total hardness 
mg/l as CaCOJ 

Calcium hardness 
mg/l as CaC03 

'Iotal alkalinity 
mg/l as caco.:: 

Dissolved oxjgen 
mg/l 

5Eecific conductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAMPLE MEAN 
SIZE 

6 , • 9 

10 4.3 

11 12. 2 

2 o.s 
2 0.1 

2 o. 1 

9 3.3 

12 2.7 

11 102.9 

10 82. 2 

12 89.2 

11 6. 9 

12 226.7 

4 17.4 

4 1. 5 

2 4. 0 

2 3. 0 

STANDARD 
E.RBOR 
0.09 

1.35 

1.43 

0.12 

0.03 

o.os 

0.22 

0. 15 

0.87 

1. 0 5 

1. 11 

0.41 

5.82 

0.38 

o.oo 

1.00 

c.oo 



Vertical profile for selected measurements on the sampling date 
( 9/ 6/79) ~ith the most pronounced st.ratification (if any). 

DEPTH 'IEME OXYGEN TOTAL p pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 23. 3 8.2 10.6 8.7 9.0 
1 26.7 8.3 11.6 8.6 10. 2 
2 26.7 7.9 12. 2 8.6 11. 8 
3 26.7 
4 23.3 2.6 13.6 7.8 s. 1 
5 17.2 
6 12. 2 0.3 33. 8 7.5 13. 1 

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

NON-EOINT POLLDTICN SOURCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 11.98-13.19 Tons/Acre/Ir 
Potential sil.taticn index = 

(watershed araa/lake area) x soil loss rate = 71. 
Potential nutrient inFut index = 

area vate{shed in row crops/lake area = 1.9 
100.1 of watershed is in ap~roved soil conservation ~ractices. 
Best management practices recommended by local scs office: 
crop xotation. 

POIN! SODBCE POLLOtION 

No pcint sources identified 

LAKE DSE ASSESSMEN! 

surface water classification(s) 
Class B(W)-wildlife, varmvater aguatic li1e, secondary body 

contact. 
this lake is not designated as a public water supply. 

Public fa.rks: 
Wilsen Lake County Park 

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

ACTIVI·tY 
Pis bing 

Frcm boats 

TOTAL 

1270. 
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USE/ACiE USE/HECTARE 

158.8 423.3 



Shore or ice f isning 2845. 355.6 948.3 
Swimming o. o.o o.o 
PleasuLe boating 277. 34.6 92.3 
Bunting o. o.o o.o 
Picnicking,camping,other 
activities ~rompted 
by the lake's presence 6620. 827.5 2206.7 
Snovmcbiling 6C8. 76.0 202.7 
Ice skating and cross-
ccuutry skiing 608. 76.0 202.7 
TOT Al 12228. 1528.5 4076.0 

I!PAIBHENTS 

Becreational activities in Wil~on tak~ do not arpear to 
be impaired by fOOr water quality or aquatic plants. Iowa 
Conservation Commission personnel consider lake usage to be 
below its potential. 

Estimated aquatic plant coverage 
Estimated winterkill frequencies: 
Estimated summerkill frequencies: 

LAKE RESTOBATION BECC~MENDATICNS 

3 s 
rare if ever 
rare if ever 

~he water quality of this iake, like aii lakes, is 
strongly influenced by the matetials that are washed into it 
through its tributary streams. Silt from soil erosion in the 
watershed is detrimental to the lake in several ~ays. 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 severai ~esticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce l.J.ght transparency, may 
interfere with sight-feeding fish and the development of fish 
eggs, and may smother gill-breathing invertebrates. Foz this 
reason a strong soil conservation program is recommended for 
this watershed utilizing the best management practices 
recommended by the local soil conservation service office (see 
section on non-Foint pollution for this lake). In addition, 
it is recommended that steps be taken ~o reduce the amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa qreat lakes has indicated small livestock concentrations 
in areas with direct drainage to stteams or tile lines can 
make significant contributions to the nutrient oudgets of 
downstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water from such lagoons can 
significantly reduce the nutrient contributions from this 
source. Tt.e above land use reco~mendations are made on the 
basis they will help improve the water guality in the lake and 
slow do~n the filling of the lake with sediments. They will 
help pcotect the lake from future degradation; hovaver, it is 
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not f CSsiblc to sta~e the degree such a program might increase 
the water quality in the lake. There are insuff ici~nt data o~ 
the present inputs of sediments, nutrients, and ot~er 
non-feint pollutants to the lake. Furthermore we do not have 
adequate information to gauge the effectiveness oi such a 
ccnservation program. 
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WILSCN LAKE 

LOCATION 
Ccunty: Tayloi: 

Township 70 N 

Latitude 
Longitude 

Bange 32 i 

40 Deg so Min N 
94 Deg 33 Min ii 

Section 28 

WATEBSHED CHABACTEBISTICS 
iaters.hed area(excluding lake surface) 

58. hecta.ces ( 144. acres) 

Soil Associati~ns 
Assoc f 

33 

within vatei:shed 
area ha 

58. 
Estimated land uses (i) 

I of total 
100.0 

Cropland Pasto.ce Forestry Towns Other 
80.S 15.8 0.4 O.O 2.9 

Description cf tofography and soils in soil associations 
represented in the watershed 

33 Nearly level to moderately sloping (0-91) prairie­
dar i ved soils developed from loess or pre-Wisconsin 
till-derived paleosols. Sharpsburg, ~acksburg, 
Winterset, and Clarinda soils. 

Per cent of shoreline in public cwnership 100 ~ 

PHYSICAL CHARACTEBISTICS CP LAKE 
Measui:ements frcm 1977 map 
Area 7. ha ( 17. A) 
length of shoreline 1429. m ( 4689. ft) 
Maximum depth 6.7 m ( 22.0 ft) 
Mean depth 2.8 m ( 9. ft) 
Volume 198128. cubic meters ( 161. acre-feet) 
Shoreline develofment 1.52 Volume development 1.25 
watershed/lake area ratio 8.3 
Origin of basin: Impoundment 
Estimated annual precipitation 84. cm 
Estimated annual runoff 15. cm 
Estimated iake evaforation 99. cm 
Thermal stratification? Yes 
Major inf lows (named and/or permanent streams) 

None 
Outlet: None 
208 Agency: 

Iowa Departme~t of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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PCLLU~ION ASSESSftENT 
Cata from lake soxvey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages axe fox samples in 
the Ufper miied zone cf the lake. 

PAHAMET:EH 

secchi disc depth 
meters 

Chlorophyll a 
mg/cubic meter 

~otal phosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammo~ia nitrogen 
mg/l 

Nitrate + nitrite &itrogen 
mg/l 

Seston dry weight 
mg/l 

!urbidity 
JTU 

7ctal hardness 
mg/l as caco3 

calcium hardness 
mg/ l as CaC03 

Tctal alkalinity 
mg/l as CaCG3 

Cissolved oxyge.n 
mg/l 

Specific conductance 
micrcmhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Sodium 
mg/l 

Potassium 
mg/l 
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SAli.PLE !EAN 
SIZE 

6 o.s 

1 3 52. 4 

11 59.8 

2 o. 8 

2 o. 1 

2 o. 1 

13 17.1 

1 1 13. 0 

6 97.3 

6 70.3 

11 95.6 

12 7. 3 

11 224.4 

3 1. 8 

4 4.0 

2 s. 0 

2 4.5 

STANDARD 
ERR OB 
0.04 

6.30 

2.93 

0.02 

0.01 

o.oo 

2.21 

0.98 

3.29 

2.89 

1.81 

o.ss 

9.09 

0. 17 

o.oo 

o.oo 
o.so 



Verticai profile for selected measurements on the sampling date 
( 8/ 8/79) wit.h the most pronounced stratification (if any). 

DEPTH TEH.E OXYGEN TOTAL P pH CHL a 
m c mg/l mg/cu m mg/cu m 

0 28.3 8. 1 54.0 8.9 60.2 
1 28.3 a.s 55.7 8.9 61. 0 
2 28.3 8.3 54.7 8.9 58.S 
3 23.9 
4 21.4 o.o 83.2 7.3 16. 1 
5 19.8 

T.bis lake was not included ill the National Eutropnication 
Survey. T.he trophic state based on 1979 survey is eut.rophic. 

NON-PCINT rCllDTICH SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region = 9.19-10.79 Tons/Acre/Yr 
Fotential siltation indei = 

(watershed area/lake area) x scil loss rate = 83. 
Pctential nutrient in~ut index = 

area watershed in row crops/lake area= 6.7 
100.i of watershed is in approved soil conservation practices. 
Best management practices reccmmended by local SCS office: 
crop rotation, conservation tillage, terraces. 

PCIN! SODBCE ECLLUTICN 

No point sources identified 

LAKE CSE ASSESS~ENT 

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

contact. 
This lake is not designated as a Fuhlic water supply. 

Public parks: 
Wilson Park (Coonty) 

Estimates of totai annual lake use made by Iova co~sarvation 
Commission district fisheries biologists based on a combination 
of existing records and professional judgement. 

ACTIVI7Y 
Fishing 

P.rcm boats 
Shore or ice fishing 

Swimming 
Pleasure boating 
Huntl.ng 

TOTAL 

100. 
3000. 

o. 
o. 
o. 
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05.E/ACBE 

5.9 
176.5 

o.o 
o.o 
o.o 

USE/HECTA.BE 

14. 3 
ij28.6 

o.o 
o.o 
o.o 



Picnicking,camping,other 
activities frOmfted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
ccuntry skiing 
TOTAL 

IMPAIJi!EN~S 

8100. 
so. 

so. 
113CO. 

476.5 
2.9 

1157.1 
7.1 

7.1 
161"· 3 

Water clarity is poor in Wilson Lake throughout the summer 
as indicated ty Seccbi defths less than one meter caused by 
algal populations. Iowa Conservation Commission fersonnel 
consider lake usage to be below its potential due to a lack of 
boat tamps. 

Estimated aquatic f lant coverage 
Estimated winterkill frequencies: 
Estimated summerkill fre~uencies: 

LAKE BESTOaAtION BECOftMENDATICNS 

8 I 
rare if ever 
rare if ever 

the water quality of this lake, like all lakes, is 
strcngly influenced by the materials that are washad illto it 
th.I:ough its tributary streams. Silt frcm soil erosion 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 term 
extinction. Plant nutrients such as f hosphorus and ammonia 
nitrogen and several pesticides are carried into the lake 
attached to soil particles. Following storm events, sediments 
introduced into the lake reduce light transparency, maj 
interfexe with si;~t-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 management practices 
recommended by the local soil conservation service office (see 
section on non-foint folluticn for this lake). In addition, 
it is recommended that steps be taken to reduce tbe amounts of 
livestock wastes reaching tributary streams. Research on the 
Iowa great lakes has indicated small livestock concentrations 
in areas with direct drainage to stLeams or tile lines can 
make :rignificant contributions to the nutrient budgets of 
do~nstream lakes. ~he use of practices such as diversion 
terraces above feedlots, lagoons to catch feedlot runoff, and 
spray irrigation of surplus water frcm such lagoons can 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help i~prove 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 fossible to state the degreg such a program might increase 
the water ~uality in the lake. There are insufficient data on 
the present inputs of sediments, nutrients, and other 
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non-feint foliutants to the lake. 
adequate informaticn to gauge the 
ccnservation program. 
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Furthermore we do not have 
effectiveness of such a 



WINDMILL LAKE 

LOCATION 
County: Taylor 

Township 69 N 

Latitude 
Longitude 

Bange 35 ii 

40 Deg 44 Hin N 
94 Deg 50 Hin W 

Section 36 

WATERSHED CBARAC!E~ISiICS 
iatershed area{excluding lake surface) 

242. hectares ( 598. ac.res) 

Soil Associations within watershed 
Assoc # area ha 

30 242. 
Estimated land uses (l) 

I of total 
100.0 

Cropland Pasture Forestry Towns Other 
c9.7 21.a 4.5 a.a 4.o 

Description of topography and soils in soil associatio~s 
represented in the watershed 

30 Gently to strongly sloping (2-14i) Erairie-derived 
soils developed from loess, pre-Wisconsin till, or 
pre-Wisconsin till-derived ~aleoscls. Sharpsburg, 
Shelby, and Adair soils. 

Per cent of shoreline in ~ublic o~nership 100 S 

PHYSICAL CHARACTEBISTICS OF LAKE 
Measurements from 1977 map 
Area 10. ha ( 211. A) 
Length of shoreline 1524. m ( 5000. ft) 
~aximum depth 6.7 m ( 22.0 ft} 
Mean dei:th 3.0 m ( 10. ft) 
Vclume 2881.109. cubic meters ( 234. acre-feet) 
Shoreline developme.nt 1.39 Volume development 1.34 
Watershed/lake area ratio 24.2 
Origin of tasin: Impoundment 
Estimated annual precipitation 86. cm 
Estimated annual runoff 15. cm 
Estimated lake evaporation 102. cm 
~bermal stratification? Yes 
Major inf lo~s (named and1or permanent streams) 

Ur.named 
Outlet: Unnamed 
2CB Agency: 

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

70~ 



-.! 
c 
U1 

-

1--------------- 424 ftET!RS-------------1 ---------- WINDMILL LAKE 
Taylor County 



PCLlU'IION ASSESSMENT 
Data from laKe suxvey in the summer of 1979. Each lake 
vas sampled at least 3 times. Ave.rages a.re for samtles in 
the Ufper mixed 2one of the lake. 

J.>ABAMETER SA f!J.>LE MEAN ST.AN DABD 
SIZE ERROR 

Secchi disc depth 6 0.4 o.os 
mete.rs 

Chlorophyll a 10 11o.3 1".05 
mg/cul:ic meter 

iotal phosphorus 1 1 127.7 8.46 
mg/cubic mete.r 

Kjeldah.l nitrogen 2 0.7 0.01 
illg/l 

Ammonia .nitrogen 2 0. 1 0.01 
mg/l 

Nitrate + nitrite nit.roge.n 2 o. 1 0.01 
mg/l 

Seston dry weight 10 22. 0 1.98 
mg/l 

'I u.rl:i di t y 9 19. 6 1.87 
JTU 

'Iotal ha.rdness 7 83.7 2.97 
mg/l as caco 3 

Calcium ha.rdness 7 54. 9 2.72 
mg/l as CaC03 

Tctal alkalinity 1 0 82.8 2. 13 
mg/l as CaCC3 

tissolved oxygen , 1 6.6 0.28 
mg/l 

Specific conductance 9 196.9 10. 09 
micx:cmhostcm at 25 c 

Sulfate 3 2. 0 0.76 
mg/l 

Chloride 5 2. 9 0.10 
mg/l 

Scdium 2 s.o o.oo 
mg/l 

Potassium 2 5. 0 o.oo 
mg/l 
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Vertical piofile for selected measurements on the sam~li.ng date 
( 81 8/79) with the most pronounced stratification (if any). 

DEJ?TB TEMP OXYGEN TOTAL p pa CHL a 
m c mg/l mg/cu m mg/cu m 

0 27.9 7.7 113.2 9.4 156. 4 
1 27.Y 7.7 110.8 9.4 118. 3 
2 21.9 7.7 109.8 9.4 145. 2 
3 25.2 
4 22.3 0.3 126.8 a.o 11. 6 

'!his lake vas not included in the National EutrophicatioA 
Su.rvey. The trophic state based on 1979 su.rvey is eutrophic. 

HCN-FCINT PClLUTICN SCUBCES 

Shoreline erosion: 
Negligible 

Estimated erosion rate in region= 9.19-10.79 Tons/Acre/Yr 
Potential siltation i~dex = 

(watershed area/lake area) x soil loss rate : 242. 
Potential nutrient input index = 

area watershed in rov crops/lake area = 16.9 
90.i of watershed is in approved soil conservation ~ractices. 

Best management practices reccmmended by local SCS office: 
pastureland and pastureland improvement, conservation 
tillage. 

PCIN7 SOUBCE ~CLLUtICN 

No point sources identified 

LAKE CSE ASSESSMENT 

Surface water classification(s) 
Class B(W)-wildlife, warmwat~r aquatic life, secondary body 

contact. 
This lake is not designated as a public water supply. 

Public parks: 
Windmill Lake (County) 

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 
Fishing 

Fi:om boats 
Shore or ice iishing 

swimming 
Pleasure boating 
H Uil ting 

TOTAL 

356. 
3587. 

o. 
o. 
o. 
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USE/ACRE 

14.8 
149.5 

o.o 
o.o 
o.o 

USE/HECTARE 

35.6 
358.7 

o.o 
o.o 
o.o 



Eicnicking,camping,other 
activities frcm~ted 
by the lake's presence 
Snowmobiling 
Ice skating and cross­
ccunt :ry s.kiing 
TOTAL 

Il!!PAIBMEN'IS 

9251. 
so. 

50. 
13294. 

3 85 .s 
2.1 

2 .1 
553.9 

925. 1 
s.o 

s.o 
1329.4 

Water clarity is poor in Windmill lake throughout the 
summer as indicated ty Secchi defths less than one meter caused 
by algal populations. Iowa Conservation Commission ~ersonnel 
consider lake asage to be below its potential due to a lack oi 
boat tamps. 

Estimated aquatic flant coverage 17 ~ 
Estimated vintarkill frequencies: rate if ever 
Estimated summerk.i.11 frequencies: rare ii ever 

LAKE BESTOBATION RECOMMENDATICNS 

'Ihe water guality of this lake, like all lakes, is 
strongly i~f luenced by the materials that are wa5hed into it 
through its tributary streams. Silt frcm soil erosion in the 
watershed is detiimentai 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 tasin•s long term 
extinction. Plant nutrients such as phosphorus and ammonia 
nitrcgen and several pesticides are carried into the lake 
attached to soil Farticles. following storm events, sediments 
introduced into the lake reduce light transfarency, may 
interfere with sight-feeding fish and the develofment 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 management fractices 
recommended by the local soil conservation service office (see 
section on non-foint pollution for this lake). In addition, 
it is recommended that steps be taken to re~uce the amounts of 
livestock wastes r~aching tributary streams. Research on the 
Iova great lakes has indicated smali livestock concentrations 
in areas with direct drainage to streams or tile liBes can 
make significant contributions to the nutrient budgets of 
downstream lakes. ~he use of practices such as di.version 
terraces above feedlots, lagocns to catch feedlot runoff, and 
Sfray irrigation of surplus water from such lagoons ca~ 
significantly reduce the nutrient contributions from this 
source. The above land use recommendations are made on the 
basis they will help improve the ~ater quality in the la~e and 
slow down the f.i..lling of the lake with sediments. They will 
help protect the lake from future degradation; however, it is 
not FCssible to state the degree such a program might increase 
the water quality i~ the lake. There are insufficient data on 
the Fresent inputs of sediments, nutrients, a~d other 
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non-f cint pollutants to the lake. 
adequate information to gauge the 
conservation frogtam. 
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effectiveness of such a 



IEN-fiUO-GIS LAKE 

LCCATION 
County: Keokuk 

Township 76 N 

Latitude 
longitude 

Range 12 w 

41 Deg 23 Min N 
92 Deg 12 Min W 

Section 24 

iAT!BSHED CHARACTERISTICS 
Watershed area(excluding lake surface) 

11. hectares ( 27. acres) 

Soil Associations within watershed 
Assoc # 

47 
Estimated land uses (%) 

area ha 
1 1 • 

% of total 
100.0 

Cropland Pasture Forestry TowDs Other 
55.3 26.0 16.3 o.o 2.5 

Description of tof cgraphy and soils in soil associations 
represented in the watershed 

47 Moderately sloping to very steep (5-301) fcrest­
derived soils developed from loess, pre-eisconsin 
till, or pre-Wisconsin till-derived paleosols. 
Clinton, Lindiey, and Keswick soils. 

Per cent of shoreline in public ownership 100 S 

PBiSICAL CHABACTEBISTICS CF LAKE 
!easurements from 1976 map 
Area 4. ha ( 9. A) 
Length of shoreline 1066. m ( 3496. ft) 
Maximum depth 7.3 m ( 24.0 ft) 
Mean depth 2.8 m ( 9. ft) 
Volume 104190. cubic meters ( 84. acre-feet) 
Shoreline development 1.56 Volume development 1.15 
watershed/lake area ratio ~.a 
Origin of tasin: Gravel Pit 
Estimated annual precipitation 66. cm 
Estimated annual runoff 18. cm 
Estimated lake evaforation 91. cm 
Thermal stratification? Yes 
!ajor inf lows (named a.ud/or permanent streams) 

None 
Cutlet: None 
208 Agency: 

Ioia Department of Environmental Quality 
900 East Grand Avenue 
Des Moines, Iowa 50319 
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PCLlUTICN ASSESSflENT 
Data from lake survey in the summer of 1979. Each lake 
was sampled at least 3 times. Averages are for samples in 
the u~fer miied zone of the lake. 

PARAMETER 

Secchi disc depth 
meters 

Chlorophyll a 
mg/cu.bic meter 

!otal fhosphorus 
mg/cubic meter 

Kjeldahl nitrogen 
mg/l 

Ammonia nitrogen 
mg/l 

Nitrate + nitrite nitrogen 
mg/l 

Seston dry weight 
mg/l 

~u.rbidi ty 
JTD 

~ctal hardness 
mg/l as CaC0.3 

Calcium hardness 
mg/l as CaCOJ 

Total alkal.i.nity 
mg/ 1 as CaCC3 

Dissolved oxygen 
mg/l 

Specific conductance 
micromhos/cm at 25 c 

Sulfate 
mg/l 

Chloride 
mg/l 

Scdium 
mg/l 

Pctassi um 
mg/l 
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SAMPLE MEAN 
SIZE 

6 2. 5 

6 3. 9 

10 13.6 

2 o. 4 

2 o. 05 

2 o. 05 

10 3.6 

12 2. 5 

10 330.5 

10 2.24.6 

12 80. 7 

10 7. 7 

11 605.5 

4 212. 3 

4 2. 5 

2 4.5 

2 4.0 

S'.rANDARD 
ERiOR 
0.29 

0.11 

1.35 

0.01 

o.oo 

0.01 

0.26 

3.30 

3.21 

1.46 

0.13 

12.75 

1.88 

o.oo 

0.50 

o.oo 



Vertical profile for selected measurements on the sampling date 
( 8/ 9179) with the mcst pronounced stratification (if any). 

DEPTH T .EM.P CXYGEN TOTAL p pH CHL a 
m c mg/l mg1cu m illg/CU m 

0 32.7 a.o 8.9 8.3 2.2 
1 32.6 7.9 1o.3 8.3 2. " 
2 32. 6 
3 31. 2 7.8 1 :t. 4 8.3 3. 0 
4 28.S 
5 22.6 
6 17.9 0.4 15.5 7.6 a.a 
7 14.4 

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

NON-l?OINT PCLLDTIC N .SODBCES 

Shorelioe erosion: 
Negligible 

Estimated erosion rate in region= 1Q.31-27.77 Tons/Acre/Yr 
Eotential siltation index = 

(watershed area/lake area) x soil loss rdt~ = 60, 
Potential nutrient in~ut index = 

area watershed in row crops/lake area = 1.5 
100.~ of watershed is in approved soil conservation practices. 
Best management practices recommended by local scs office: 
ccnservation Flanting (trees,grass). 

POINT SOURCE POILU~ICN 

No f Cint sources identified 

LAKE DSE ASSESSMENT 

Surface water classification(s) 
Class A-primary bcdy contact recreation. 
Class B(W)-wildlife, warmwater aquatic life, secondary body 

cent act. 
this lake is not desi9nated as a FUblic water supply. 

l?ublic pa.rks: 
Yen-Buo-Gis Park (County) 

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

ACTIVITY 
Fishing 

Frcm boats 

'rO'! AL 

1-' 86. 
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DSE;ACRE USE/HECTARE 

142.9 321.S 



Shci:e o.r ice f ishi.ng 7183. 798.1 179 5. 8 
Swimming 6338. 704.2 1584.5 
Plea.sure .toating o. o.o o.o 
Hunting o. o.o o.o 
Picn1ck.il:g,camping,other 
activities p::omfted 
by the lake's p.resence 16502. 1833.6 4125.5 
Snowmobilillg o. o.o o.o 
Ice skating and cross-
country skiing o. o.o o.o 
TOTAL 31.309. 3478.8 7827.3 

IM.PAIBMENTS 

Bec.reational activities in Yen-Rou-Gis Lake do not appear 
to be limited by poor water qualityi however, aguatic ve~eta­
tion may interfere with shoreline fishing. Iowa Conservation 
Commission personnel state that grass cai:p have been stocked 
to control aquatic vegetation. r.c.c. fersonnel consider lake 
usage tc be above its potential. 

Estimated aquatic plant coverage 10 I 
Estimated vi.nterkill frequeJlcies: rare if ever 
Estimated summerkill frequencies: rare if ever 

LAKE BESTOBATION BECOM~ENDATICNS 

ihis lake's watei: quaiity is not significantly impaired. 
Lake Yen-rou-gis has a smali watershed/surface ared ratio and 
is a former limestone pit. The lake receives little sur£ace 
runoff. Consequeatly, sediment and .nutrient inputs are 
i:elatively small. White Amur have ceen stocked in Lake 
Yen-.cou-gis. 
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Total lake uses for all 107 lakes in this study 

Estimat~s of total annual lake use made by Iowa Conservation 
Ccmmission district fisheries biologists based on a comDination 
of existing records and professional judgement. 

ACTIVITY TO'f AL USE/ACRE USE/H.ECTA.iiE 
Fis.bing 

Frcm boats 530998. 13.8 34.2 
Share or ice f.is h.i n g 1389585. 36.2 89.5 

Swimming 16869LJ1. 44.0 108. 6 
Fleasure boating 671254. 17.5 43.2 
Hunti.ng 113637. 3.0 7.3 
Picnicking,camping,other 
activities f40mfted 
by the lake's presence 6341788. 165.3 408. 4 
Snowmobiling 268221. 7.5 18.6 
Ice skating and cross-
country skiing 122432. 3.2 7.9 
TOTAL 11144850. 290.6 717.7 
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