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Executive Summary 
The Valparaiso Lakes Watershed Management Plan was developed for Canada, Deep, 
Flint, Loomis, Long, Mink, Moss, Spectacle, Silver and Wauhob lakes located within the 
Kankakee River watershed (Hydrologic Unit Code 07120001). The lakes’ watershed 
covers more than 2,560 acres (1,040 ha) or 4 square miles (10.4 square km).  All of the 
lakes are located within Porter County. 
 
The Valparaiso Lakes Area Conservation District (VLACD) was the principal 
organization involved in following through with the contract for the Valparaiso Lakes 
Diagnostic Study, the Valparaiso Lakes Area Conservation District Engineering 
Feasibility Study, and finally this document – the Valparaiso Lakes Watershed 
Management Plan.  VLACD, the City of Valparaiso Stormwater Management Board and 
the City of Valparaiso Parks Department funded this series of studies. 
 
Efforts to develop a community-based watershed management plan for Valparaiso Lakes 
began in 2000.  Stakeholders gathered in early 2001 to mark an agenda for the plan and to 
prioritize issues.  Stakeholders did not agree on an agenda, and completion of the plan 
stalled. Meanwhile, the diagnostic study was completed in 2001 (JFNew, 2003), and 
erosion control features at Mink and Moss lakes as designed in the engineering study 
(JFNew, 2004) were installed in 2005. 
 
To revitalize the planning effort, JFNew utilized a questionnaire to solicit input from 
stakeholders, allow stakeholders to set goals for the plan, and provide a forum for 
stakeholders to present actions they have already undertaken to address water quality 
issues. The questionnaire was sent to 28 stakeholders in May and July of 2005.  By 
October 2005,  JFNew received 7 responses and with input from VLACD, JFNew 
deemed it necessary to proceed with the development of the watershed management plan. 
 
The initial issues that the stakeholders identified in the spring of 2001 fell into 6 groups 
including; 1) soil erosion, 2) sewer and urban runoff, 3) water quality problems, 4) algal 
population problems, 5) fish populations, and 6) lack of data.  The stakeholders 
prioritized issues into the following categories: 1) improperly functioning septic systems, 
2) water quality, 3) drainage from north Valparaiso, 4) cooperation between 
landowners/scientists/ politicians, and 5) E. coli beach closures. 
 
As a result of responses from the 2005 questionnaire, the goals that the stakeholders 
wished to address in the management plan were: 

•  Monitoring of water quality 
•  Protection of wetlands 
•  Reduction of water quality decline 
•  Prohibition of phosphorus-based fertilizers 
•  Education 
•  Completion of and paying for the WMP 
•  Reduction of nutrient loading 
•  Improvement of stormwater infrastructure 
•  Improvement of alarm for pump failure 
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•  Identification of illicit inputs 
•  Reduction of goose population 
•  Re-introduction of native aquatic plants 

 
These same stakeholders who responded to the questionnaire have already educated the 
public with regards to non-point source pollution, conducted lake water quality 
monitoring, inventoried stormwater conveyance systems, installed rain gardens, 
established erosion control features at Mink and Moss lakes, and been active in 
promoting best management practices associated with development. 
 
Based on the stakeholders input and practicable means of meeting goals, this watershed 
management plan proposes 6 goals with numerous objectives and actions.  The goals are 
measurable either through continued water quality monitoring, distribution of educational 
material, or by a count of completed projects. 
 
The goals are: 

•  By 2020, reduce the phosphorus concentration in the Valparaiso Lakes to achieve 
a Carlson total phosphorus Trophic Status Index between 40-50 (mesotrophic 
conditions). 

•  By 2011, reduce coverage of invasive aquatic plant species by 50% in each of 
Canada, Flint, Long, Loomis, Mink, Moss, Silver, and Spectacle lakes. 

•  Reduce E. coli at beach sites to meet applicable state standards (235 
colonies/100ml) by 2015. 

 
Though these goals do not address each potential goal presented by the stakeholders 
during the survey process, the individual objectives and actions do.  Education and water 
monitoring are integral components to this plan. Many of the actions used to achieve the 
plan’s goals use educational tools such as the development and distribution of pamphlets, 
signage at the lakes, and holding an education day at each lake. In order to measure 
whether the goals have been achieved, water quality must be measured on a yearly basis.  
For example, in order to measure the attainment of Goal 1, total phosphorus 
concentrations in the lakes must be measured.  
 
The plan documents the goals, objectives, and actions; start and end years; potential 
responsible parties; resources; checkpoints; and products. Finally, the plan addresses 
leadership issues, permits that may be required as a result of  actions taken, and tracking 
accomplishments. 
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VALPARAISO LAKES WATERSHED MANAGEMENT PLAN 
PORTER COUNTY, INDIANA 

 
1.0 INTRODUCTION 
 
The Valparaiso Lakes, including Canada, Deep, Flint, Long, Loomis, Mink, Moss, Silver, 
Spectacle and Wauhob, lie in the Kankakee River watershed (Hydrologic Unit Code 07120001) 
immediately north of Valparaiso, Indiana (Figure 1).  Specifically, the lakes are located in 
Section 36, Township 36 North, Range 5 West; Section 31, Township 36 North, Range 6 West; 
Section 1, Township 35 North, Range 6 West; and Section 6, Township 35 North, Range 5 West 
in Porter County.  The lakes’ watershed stretches out to the south of the lakes, encompassing 
approximately 2,560 acres (1,040 ha) or 4 square miles (10.4 km2) (Figure 2). Water discharges 
through the lakes’ outlet in the southeast corner of Flint Lake to an unnamed ditch.  Water from 
the Valparaiso Lakes empties into the West Branch of Crooked Creek and flows into Crooked 
Creek immediately north of County Road 200 North.  From Crooked Creek, water drains to the 
Kankakee River southwest of Kouts, Indiana eventually reaching the Illinois River and then the 
Mississippi River in southwestern Illinois. 
 

 
Figure 1.  Location map for the Valparaiso Lakes Watershed.  Source:  DeLorme, 1998. 

Project Vicinity 
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Figure 2. The Valparaiso Lakes watershed. 
Source: See Appendix A. 
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The Valparaiso Lakes and their watershed formed during the most recent glacial retreat of the 
Pleistocene era.  The advance and retreat of the Lake Michigan Lobe of a later Wisconsinan age 
glacier and the deposits left by the lobe shaped much of the landscape found in northeast Indiana 
(Homoya et al., 1985).  The receding glacier left an arc-shaped band of till paralleling the Lake 
Michigan shoreline. This band of till, known as the Valparaiso Moraine, stretches from 
southwest Michigan to northeast Illinois.  The Valparaiso Lakes lie within the central portion of 
the Valparaiso Moraine. 
 
The Valparaiso Moraine serves as a topographical divide in northwest Indiana separating the 
Lake Michigan basin from the Kankakee River basin.  Because the Valparaiso Lakes lie on the 
topographical divide, some of the lakes (Loomis and Spectacle Lakes) naturally drained to Lake 
Michigan while the other lakes in the area drained to the Kankakee River.  Figure 3 illustrates the 
historical watershed of the chain of lakes (excludes Silver Lake) based on the area’s topography.  
 
Area residents altered the lakes’ natural watershed to satisfy their water supply needs.  Residents 
historically utilized Flint Lake as a water source.  Because the lake possesses a naturally small 
watershed, residents and government officials were concerned about the lake’s ability to 
maintain a consistent level and serve as a reliable water source.  In the early part of the last 
century, the City of Valparaiso constructed a dam across the Loomis Lake outlet and placed a 
drainage tile between Loomis and Flint Lakes, connecting the two lakes.  Water from Loomis 
and Spectacle Lakes that previously drained to the north through Damon Run and eventually 
reached Salt Creek now flowed to Flint Lake.  To offset the water withdrawals from Flint Lake 
further, city officials installed the Heinhold/Listenberger drain.  In the 1970’s, city officials 
added the Cook’s Corner Drain, tying this tile into the Heinhold/Listenberger drain (PTGR, 
1991).  These alterations nearly doubled Flint Lake’s watershed.  Figure 2 presents the 
Valparaiso Lakes’ current watershed based on these alterations. 
 
Flint Lake still serves as the City of Valparaiso’s back up water supply source.  Because of this 
and because of the recreational and aesthetic value of all of the Valparaiso Lakes, area residents 
have a strong interest in protecting and/or enhancing the lakes’ water quality and natural habitat.  
Several area organizations, including the City of Valparaiso Department of Parks and Recreation, 
Department of Water, and Stormwater Commission Board; the Porter County Board of 
Commissioners, Health Department, and Surveyor’s Office; the Valparaiso Chain of Lakes 
Watershed Group (VCW); and the Valparaiso Lakes Area Conservancy District (VLACD), and 
other individuals are actively pursing lake protection and enhancement.  To further advance lake 
protection and enhancement efforts, the Valparaiso Lakes Area Conservancy District initiated a 
three phase project.  The project consisted of a diagnostic component to assess the lakes and their 
watershed and to make recommendations for lake protection and enhancement; a feasibility 
component to evaluate the feasibility of implementing those recommendations; and a watershed 
management plan component to assist the watershed stakeholders in developing a complete plan 
for the Valparaiso Lakes that would drive the implementation of feasible lake and watershed 
management actions.  This report documents the watershed management planning process and 
serves as a guide for future implementation work throughout the Valparaiso Lakes watershed.   
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Figure 3. Natural topographical watershed divide. 
Source: See Appendix A. 
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1.1  Watershed Partners 
A watershed plan helps those who live in a particular watershed to develop a vision for their 
watershed, to develop goals relative to concerns and issues that stem from being a part of 
watershed, and to develop specific objectives or actions to address the issues.  The following 
stakeholders were asked to participate or became participants in identifying issues and discussing 
how to overcome group differences and how to develop a final watershed plan.   
 

The Bonar Group 
Camp Lawrence 
City of Valparaiso 
Indiana Dept. of Natural Resources – Division Soil Conservation 
Indiana Dept. of Natural Resources – Division of Fish and Wildlife 
Indiana Department of Environmental Management 
Kankakee River Basin Commission 
City of Valparaiso Stormwater Management  Board 
NIRPC - Northwestern Indiana Regional Planning Commission 
Porter County Commissioners 
Porter County Health Department 
Porter County NRCS  
Porter County Surveyor 
Porter County SWCD 
Valparaiso Department of Parks and Recreation 
Valparaiso University 
Valparaiso Chain of Lakes Watershed Group, Inc. 
Valparaiso Area Lakes Conservancy District 
Burlington Beach Association 
Blackhawk Beach Association 
Hillcrest Beach Association 
Edgewater Beach Association 
Loomis Lake Association 
Walden Homeowners Association 
Ridgewood Creek Homeowners Association 
Woodmere Homeowners Association 

1.2  Public Contribution to Plan 
Efforts  to develop a community-based  watershed management plan for Valparaiso Lakes began 
in 2000.  JFNew contracted with VLACD to implement watershed diagnostic and feasibility 
studies, as well as a develop a watershed management plan. The diagnostic study was completed 
in July of 2003 by JFNew, and provided information on the historical and existing conditions of 
the lakes. The study also provided management options to improve water quality. The feasibility 
study documented JFNew’s work on 4 projects in the Valparaiso Lakes watershed (JFNew, 
2004).  Two of these projects were considered feasible. The feasibility study led to the 
installation of buffer strips on Mink and Moss lakes in 2005.  The watershed management plan 
was initiated in 2001. The first meeting was  held on February 5, 2001, followed by one on 
March 12, and another on April 23, 2001.  A press release was issued to inform potential 
participants of the first planning effort meeting. 
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The initial meetings in 2001 focused on identification of community resources that could assist 
with the plan and development of measurable and achievable goals.  The group identified 28 
concerns and 5 top priorities.  The top priorities were 1) improperly functioning septic tanks, 2) 
water quality, 3) drainage from north Valparaiso, 4) cooperation of landowners/scientists/ 
politicians, and 5) E. coli beach closures.  Final meetings to establish goals for the plan were 
delayed for several years given that several stakeholders were not able to come to consensus over 
issues of concern.  Meanwhile, the completion of the diagnostic study assured a thorough 
understanding of water quality problems, and helped direct the last effort to gain consensus on 
goals for the plan.   
 
On May 10, 2005, JFNew contacted identified stakeholders and requested that stakeholders set 
water quality related goals, develop an action plan to achieve the water quality goals, and 
identify any other stakeholder groups not on the mailing list.  A form was included in the mailing 
for 29 identified stakeholder individuals or groups to fill out and return. Only one form was 
returned. Based on responses to the first request, VLACD anticipated finalizing goals for the 
watershed management plan at their July 20, 2005 meeting. However, based on the limited 
response rate, VLACD requested that another letter be sent to stakeholders to garner more input.  
The second letter requesting the same information was sent on July 26, 2005 in anticipation of 
receiving all responses by the end of September.  From a list of 30 stakeholders who received the 
letter, only seven forms were returned. 
 
These responses, results from the diagnostic study, and organization of the initial 28 issues 
identified during February 2001 serve as the basis for goal and objective development in this 
watershed management plan. 
 
2.0 WATERSHED DESCRIPTION AND CHARACTERISTICS 

2.1 Sub-watersheds 
The watershed encompasses approximately 2,560 acres or 4 square miles.  Figure 4 shows the 
approximate sub-watersheds for each of the Valparaiso Lakes.  Each distinctly shaded region 
represents that portion of land draining directly to the lake for which the sub-watershed is named.  
It is important to note that some of the lakes also receive water from other lakes located 
upstream; thus a lake’s total watershed may be larger than the area shaded as its sub-watershed 
on Figure 4.  For example, Wauhob Lake receives direct drainage from the area of land shaded in 
pink.  It also receives water from Mink Lake.  This means Wauhob Lake’s total watershed size is 
128.4 acres (area shaded in pink) plus 100.3 acres (area shaded in lavender) for a total of 228.7 
acres.  Similarly, Flint Lake receives drainage from all of the lakes plus that area shaded in 
brown for a watershed acreage of approximately 2,560 acres.  Table 1 summarizes the direct sub-
watershed size, total watershed size, and watershed area to lake area ratios for each lake. 
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Figure 4. Valparaiso Lakes sub-watersheds. 
Source: See Appendix A. 
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Table 1. Watershed and sub-watershed sizes for the Valparaiso Lakes. 

Lake Direct sub-watershed size 
(acres) 

Total watershed size 
(acres) 

Watershed area:  
lake area 

Canada 126.2 426.5 42.7:1 
Deep 30.1 71.6 10.2:1 
Flint 1321.1 2565.7 29.8:1 
Long 409.8 836.3 12.9:1 
Loomis 134.7 295.0 4.8:1 
Mink 100.3 100.3 2.9:1 
Moss 41.5 41.5 4.6:1 
Silver 113.3 113.3 3.2:1 
Spectacle 160.8 160.8 18.3:1 
Wauhob 128.4 228.7 10.9:1 
   
Watershed size and watershed to lake area ratios can affect the chemical and biological 
characteristics of a lake.  For example, lakes with large watersheds have the potential to receive 
greater quantities of pollutants (sediments, nutrients, pesticides, etc.) from runoff than lakes with 
smaller watersheds. For lakes with large watershed to lake ratios, watershed activities can 
potentially exert a greater influence on the health of the lake than lakes possessing small 
watershed to lake ratios.  Conversely, for lakes with small watershed to lake ratios, shoreline 
activities and internal lake processes may have a greater influence on the lake’s health than lakes 
with large watershed to lake ratios. 

2.2 Climate 
The climate of Porter County has characteristic warm summers and cold and snowy winters that 
typically provide enough precipitation, in the form of snow, to supply the soil with sufficient 
moisture to minimize drought conditions when the hot summers begin.  Winters are cold, 
averaging 27º F (-3º C), while summers are warm, averaging 71º F (22ºC).  The highest 
temperature ever recorded was 98º F (37º C) on July 20, 1954.  Mild drought conditions do occur 
occasionally during the summer when evaporation is highest.  During summer, average relative 
humidity differs greatly over the course of a day averaging 80 percent at dawn and dropping to 
an average of 65 percent in mid-afternoon. The average annual precipitation is 39.31 inches 
(99.9 cm).   

2.3 Geology and Topography 
The repeated advance and retreat of glaciers in the last ice age shaped much of the landscape 
observed in Indiana today.  Rather than blanketing the state as a single mass of ice from the 
north, distinct glacial lobes moved across the northern two thirds of the state on slightly different 
trajectories.  At least three glacial lobes, the Lake Michigan Lobe, the Saginaw Lobe, and the 
Huron-Erie Lobe influenced the surficial geology in the northern two thirds of the state (Camp 
and Richardson, 1999).  The Lake Michigan Lobe entered Indiana from the state’s northwestern 
corner and moved southward along the Indiana-Illinois state line.  The Saginaw Lobe entered the 
northeast corner of the state from southeastern Michigan and followed a southwesterly trajectory.  
The Huron-Erie Lobe entered Indiana from the east and pushed eastward and southward.  These 
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three lobes did not all move at the same time but rather through a series of staggered advances 
and retreats.  The result is a mixture and layering of till, outwash, and drift materials across the 
northern two thirds of the Indiana.  In the northern portion of the state, end moraines, formed by 
the layering of till material when the rate of glacial retreat equals the rate of glacial advance, add 
topographical relief to the landscape.  Several large, distinct end moraines, including the 
Valparaiso Moraine are scattered throughout the northern portion of the state.  As the glaciers 
melted, sand and gravel outwash plains formed along the meltwaters’ drainage path. 
 
The glaciers left three distinct physiographic zones in northwestern Indiana: the Calumet Lake 
Plain, the Valparaiso Moraine Area, and the Kankakee Outwash and Lake Plain (Malott, 1922).   
The Valparaiso Moraine, which is actually a series of end moraines (Hartke et al., 1975), roughly 
marks the terminal position of the Lake Michigan Lobe of the last Wisconsinan glacier.  The 
Lake Michigan Lobe of the glacier stalled at this point depositing an arc-shaped band of till from 
southwestern Michigan paralleling the shore of now Lake Michigan around northwestern Indiana 
into northeastern Illinois. 
 
The Valparaiso Moraine forms a topographical high between the Calumet Lake Plain to the north 
and the Kankakee Outwash and Lake Plain to the south.  The Valparaiso Lakes watershed lies at 
the top of this topographical high.  Water from all of the lakes except Flint Lake originally 
flowed north off the northern face of the moraine through Salt Creek to Lake Michigan, while 
Flint Lake lying on the southern face of the moraine flowed south eventually reaching the 
Kankakee River.  Human alterations to the landscape have prevented the flow of water to the 
north.  The lakes currently flow through Flint Lake and into the Kankakee River basin. 
 
A closer look at the Valparaiso Moraine reveals that the moraine consists of two till layers 
separated by a sand and gravel outwash layer.  The lower till layer is likely a ground moraine 
formed by initial glacial movement.  As described above the upper till layer is an end moraine 
formed by the most recent glacial advance in the area.  As the glacier retreated, meltwater from 
the glacier pooled behind the end moraine, creating the historical Lake Chicago.  Occasional 
high waters in Lake Chicago breached the morainal dam in various places depositing a layer of 
sand and gravel outwash.  
 
Till is a mixture of various sized sediments.  The sediments in till are not stratified by size but 
rather form a heterogeneous mixture.  In general, the upper till layer in the Valparaiso watershed 
consists of silty clay loam (Hartke, et al., 1975).  As will be discussed in the soils section later, 
the type of soil found in a watershed dictates the types of uses feasible in the watershed. 
 
The Valparaiso Lakes themselves are glacial features.  The lakes are a series of kettle lakes, 
formed by ice blocks trapped in the end moraine.  As these ice blocks melted, the meltwater 
created kettle shaped lakes dotting the landscape.  Based on this origin, the lakes are fed by both 
surface runoff and groundwater inputs.  
 
Figure 5 presents a topographical map of the Valparaiso Lakes watershed.  The northern portion 
of the watershed exhibits the knob-and-kettle topography that is typical of the central portion of 
the Valparaiso Moraine.  Steep slopes surround most of the lakes.  The highest knobs in the 
northern portion of the watershed reach an altitude of approximately 850 feet above mean sea 
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level.  The lakes lie at altitudes closer to 800 feet above mean sea level.  The southern portion of 
the watershed, particularly that portion south of Bullseye Lake Road, lacks the topographical 
relief of the northern portion of the watershed.   
 

 
     Figure 5. Topographical map of the Valparaiso Lakes watershed. 

Source: USGS Valparaiso Quad, 1980; USGS Chesterton Quad, 1991. Scale: 1”= 0.5 mile 
 
2.4 Soils 
The soil types found in Porter County are a product of the original parent materials deposited by 
the glaciers that covered this area 12,000 to 15,000 years ago.  The main parent materials found 
in Porter County are glacial outwash and till, lacustrine material, alluvium, and organic materials 
that were left as the glaciers receded. The interaction of these parent materials with the physical, 
chemical, and biological variables found in the area (climate, plant and animal life, time, 

Silver Lake 
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landscape relief, and the physical and mineralogical composition of the parent material) formed 
the soils of Porter County today.   
 
The main soil association covering the Valparaiso Lakes watershed is the Morley-Blount-
Pewamo association.  This soil association exists on nearly level to steep till plains and moraines 
in Porter County.  Soils in this association developed from glacial till parent materials.  In 
general, Morley soils account for approximately 36% of the total soils in the association; Blount 
soils account for 18%, while Pewamo soils comprise 10% of the soil association. The remaining 
portion of the soil association consists of minor soil components.  Morley soils occupy hill tops 
and slopes, while Blount soils exist on till flats.  Pewamo soils cover depressional areas, swales 
and drainages.  Specifically, in the Valparaiso Lakes watershed, Morley soils dominate the area 
surrounding the chain of lakes where morainal topography exists, while Blount soils dominate 
the watershed’s southern landscape which possesses a flatter topography. 
 
Soils in the watershed, and in particular their ability to erode or sustain certain land use practices, 
can impact the water quality of a lake.  For example, highly erodible soils are, as their name 
suggests, easily erodible.  Soils that erode from the landscape are transported to waterways or 
waterbodies where they impair water quality and often interfere with recreational uses by 
forming sediment deltas in the waterbodies.  In addition, such soils carry attached nutrients, 
which further impair water quality by fertilizing macrophytes (rooted plants) and algae.   Soils 
that are used as septic tank absorption fields deserve special consideration as well.  The presence 
of highly erodible soils and the use of septic fields in the Valparaiso Lakes watershed are 
described in further detail below. 

2.4.1 Highly Erodible Soils 
Soils that erode from the landscape are transported to waterways where they degrade water 
quality, interfere with recreational uses, and impair aquatic habitat and biotic health. In addition, 
such soils carry attached nutrients, which further impair water quality by increasing production 
of plant and algae growth. Soil-associated chemicals, like herbicides and pesticides, can kill 
aquatic life and damage water quality. 
 
Highly erodible and potentially highly erodible are classifications used by the NRCS to describe 
the potential of certain soil units to erode from the landscape. The NRCS examines common soil 
characteristics such as slope and soil texture when classifying soils. The NRCS maintains a list 
of highly erodible soil units for each county. Table 2 lists the soil units in the Eel River-Tick 
Creek watershed that the NRCS considers to be highly erodible. Figure 6 displays the locations 
of highly erodible and potentially highly erodible soils in the watershed. 
 
Figure 6 maps the presence of highly erodible soils and potentially highly erodible soils in the 
Valparaiso Lakes watershed. (It is important to note that this map is based on the Natural 
Resources Conservation Service (NRCS) criteria for highly erodible soils and is not field 
checked.)   As Figure 6 indicates, potentially highly erodible soils cover a large portion (1875 
acres or over 70%) of the Valparaiso Lakes watershed.  This acreage is spread throughout the 
watershed.  Highly erodible soil exists in approximately 250 acres of the watershed.  Most of the 
highly erodible soils lie around the lakes, particularly Loomis, Spectacle, and Mink Lakes and 
portions of Wauhob, Long, and Flint Lakes. 
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Figure 6.  Highly erodible, potentially highly erodible, and hydric soils in the Valparaiso 
Lakes watershed.   
Source: See Appendix A.  
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2.4.2 Septic System Use 
Nearly half of Indiana’s population lives in residences having private waste disposal systems.  
As is common in many areas of Indiana, septic tanks and septic tank absorption fields are 
utilized for wastewater treatment in the northern and northwestern areas of the Valparaiso Lakes 
Watershed (Figures 7 and 8).  This type of wastewater treatment system relies on the septic tank 
for primary treatment to remove solids and the soil for secondary treatment to reduce the 
remaining pollutants in the effluent to levels that protect surface and groundwater from 
contamination.  Soil conditions such as slow permeability and high water table, coupled with 
poor design, faulty construction, and lack of maintenance reduce the average life span of septic 
systems in Indiana to 7-10 years (Jones and Yahner, 1994). 
 

 
Figure 7.  Soil series in the northwestern portion of the Valparaiso Lakes watershed.  Areas 
within the Valparaiso Lakes watershed to the north of the city boundary and west of the 
VLACD boundary are not serviced by the Valparaiso Lakes Area Conservancy District or 
the City of Valparaiso sewer systems.   
Source: Furr, 1981. Scale: 1”=1,125’ 
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Figure 8. Soil series in the northern portion of the Valparaiso Lakes watershed.  Areas 
within the Valparaiso Lakes watershed north of the VLACD boundary are not serviced by 
the Valparaiso Lakes Area Conservancy District sewer system.   
Source: Furr, 1981. Scale: 1”=1,125’ 
 
Several areas that directly border lakes within the Valparaiso Chain do not currently receive 
sewer service from either the Valparaiso Lakes Area Conservancy District or the City of 
Valparaiso.  Lakes that could potentially be directly affected by septic system failure include: 
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Spectacle, Loomis, Long, Mink, Wauhob, Deep, and Moss.  Figures 7 and 8 show the location of 
soil types that directly border Valparaiso Lakes in areas still serviced by septic systems. 
 
The Natural Resources Conservation Service (NRCS) has ranked each soil series in terms of its 
limitations for use as a septic tank absorption field.  Each soil series is placed in one of three 
categories: slightly limited, moderately limited, or severely limited.  Use of septic absorption 
fields in moderately or severely limited soils generally requires special design, planning, and/or 
maintenance to overcome the limitations and ensure proper function.  Table 2 summarizes the 
soils series located adjacent to the Valparaiso Lakes (where sewers are not currently in use) in 
terms of their suitability for use as septic tank absorption fields. More details about each of these 
soils can be found in the Valparaiso Lakes Diagnostic Study (JFNew, 2003). 
 
Table 2. Soil types adjacent to the Valparaiso Lakes and their wetland matrix. 

Symbol Name High Water 
Table 

Suitability for Septic Tank 
Absorption Field 

BaA Blount silt loam 1.0-3.0 ft Severe: Wetness, perks slowly 
Fh Fluvaquents 1.0-3.0 ft Severe: Flooding, wetness 
Hm* Houghton muck +2.0-0.5 ft Severe: Ponding, perks slowly 
MfB Martinsville loam >6.0 ft Slight 
MrB2*, MrC2* Morley silt loam 3.0-6.0 ft Severe: Wetness, perks slowly 
MrD2*, MrE* Morley silt loam 3.0-6.0 ft Severe: Wetness, perks slowly, slope 
MsC3 Morley silty clay loam 3.0-6.0 ft Severe: Wetness, perks slowly 
Pe* Pewamo silty clay loam +1.0-1.0 ft Severe: Perks slowly, ponding 
RaB*, RaC2 Rawson loam 2.5-4.0 ft Severe: Wetness, perks slowly 
RmC2 Riddles loam >6.0 ft Moderate: Perks slowly, slope 
UcG* Udorthents -- Variable: Onsite investigation required 
Wh* Washtenaw silt loam +0.5-1.0 ft Severe: Ponding, perks slowly 
*Indicates that soil may be utilized for septic field and is located along lakes’ shoreline. 
Source: Furr, 1981. 

2.5 Land Use 
Figure 9 and Table 3 present the land use information for the Valparaiso Lakes watershed.  Land 
use data from the U.S. Geological Survey forms the basis of Figure 9.  JFNew field checked the 
data and corrected it to reflect current conditions in the watershed.  For the purposes of this 
document and Figure 9, high density residential areas contain lots that are approximately less 
than one quarter acre in size.  This includes apartment and condominium complexes.  Medium 
density residential areas consist of lots that are approximately one quarter to one acre in size.  
Residential areas in which lot size exceeds one acre characterize low density residential areas.   
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Figure 9.  Land use in the Valparaiso Lakes watershed. 
Source: See Appendix A. 
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Table 3. Land use in the Valparaiso Lakes watershed. 
Land use Area (acres) Area (hectares) Percent of the watershed 
High density residential 858.3 347.5 33.4% 
Forested 381.7 154.5 14.9% 
Open water 328.7 133.1 12.8% 
Emergent/scrub-shrub wetland 190.7 77.2 7.4% 
Old field 189.7 76.8 7.3% 
Open space 174.1 66.8 6.8% 
Medium density residential 163.4 66.2 6.4% 
Low density residential 78.9 31.9 3.1% 
Low density commercial 75.7 30.6 2.9% 
Emergent wetland 61.3 24.8 2.4% 
High density commercial 47.9 19.4 1.9% 
Agriculture 15.8 6.4 < 1% 
Total 2566.2 1039.0 100% 
 
Urban land uses dominate the Valparaiso Lakes watershed.  High density residential areas cover 
approximately a third of the watershed.  Much of the high density residential areas are located 
south of Flint and Loomis Lakes and along the Flint, Long, and Loomis shorelines.  Medium 
density residential areas occupy approximately 6% of the watershed.  Commercial areas (high 
and low density) cover slightly less than 5% of the watershed.  Most of the commercial areas lie 
within the Calumet Avenue corridor.  Urban open space (parks, sports fields, golf courses) 
occupies approximately 7% of the watershed.  
 
The natural landscape remains on a smaller portion of the watershed.  Forested land exists on 
approximately 15% of the watershed.  Much of this lies in the northern portion of the watershed.  
Open water occupies roughly 13% of the watershed.  The lakes account for most of this open 
water use although large detention basins also exist in the watershed.  Wetlands cover nearly 
10% of the watershed.  Most of the wetlands in the watershed connect the upper lakes of the 
chain to one another.  Old field habitat, or fallow farmland, exists on approximately 7% of the 
watershed.  Developers often consider this land ideal for commercial and residential 
development. 

2.6 Wetlands 
Because wetlands perform a variety of functions in a healthy ecosystem, they deserve special 
attention when examining watersheds.  Functioning wetlands filter sediments and nutrients in 
runoff, store water for future release, provide an opportunity for groundwater recharge or 
discharge, and serve as nesting habitat for waterfowl and spawning sites for fish.  By performing 
these roles, healthy, functioning wetlands often improve the water quality and biological health 
of streams and lakes located downstream of the wetlands.  The land use table above (Table 3) 
indicates that wetlands cover approximately 10% of the Valparaiso Lakes watershed.  Table 4 
presents the acreage of wetlands by type.  Figure 10 maps the wetlands in the Valparaiso Lakes 
watershed by type. 
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Figure 10. National wetland inventory (NWI) map. 
Source: See Appendix A. 
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Table 4.  Acreage and classification of wetland habitat in the Valparaiso Lakes watershed. 
Wetland Type Area (acres) Area (hectares) Percent of Watershed 
Forested 4.0 1.6 < 1% 
Shrubland 134.0 54.2 5.2% 
Herbaceous 100.9 40.8 3.9% 
Pond 39.2 15.9 1.5% 
Total 278.1 112.5 10.6% 

 
The IDNR estimates that approximately 85% of the state’s wetlands have been filled (IDNR, 
1996).  The greatest loss has occurred in the northern counties of the state such as Porter County.  
The last glacial retreat in these northern counties left level landscapes dotted with wetland and 
lake complexes.  Development of the land in these counties for agricultural purposes altered 
much of the natural hydrology, eliminating many of the wetlands.  Shoreline development 
around lakes has also reduced wetland acreage. 
 
To estimate the historical coverage of wetlands in the Valparaiso Lakes watershed, hydric soils 
in the watershed were mapped in Figure 6.  (As noted for the potentially highly eroded soils map, 
this map is based on the Natural Resources Conservation Service criteria for hydric soils and is 
not field checked.)  Because hydric soils developed under wet conditions, they are a good 
indicator of the historical presence of wetlands. Comparing the total acreage of wetland (hydric) 
soils in the watershed (438 acres or 175 hectares) to the acreage of existing wetland (278 acres or 
112 ha) suggests that 63% of the original wetland acreage exists today.  Compared to many other 
watersheds in the northern Indiana, the Valparaiso Lakes watershed has experienced less wetland 
loss than typical.  Much of the loss occurred within the southern portion of the watershed.   

2.7 Natural Communities and Endangered, Threatened, and Rare Species 
The Indiana Natural Heritage Data Center database provides information on the presence of 
endangered, threatened, or rare species, high quality natural communities, and natural areas in 
Indiana.  The Indiana Department of Natural Resources (IDNR) developed the database to assist 
in documenting the presence of special species and significant natural areas and to serve as a tool 
for setting management priorities in areas where special species or habitats exist.  The database 
relies on observations from individuals rather than systematic field surveys by the IDNR.  
Because of this, it does not document every occurrence of special species or habitat.  At the same 
time, the listing of a species or natural area does not guarantee that the listed species is present or 
that the listed area is in pristine condition.  To assist users, the database includes the date that the 
species or special habitat was last observed in a specific location. 
 
Appendix B presents the results from the database search for the Valparaiso Lakes Watershed.  
(For additional reference, Appendix C provides a listing of endangered, threatened, and rare 
species documented in Porter County.)  The habitat within the watershed supports five state 
endangered animal species including the least bittern (Ixobrychus exilis), black-crowned night-
heron (Nycticorax nycticorax), king rail (Rallus elegans), spotted turtle (Clemmys guttata), and 
Blanding’s turtle (Emydoidea blandingii).  The database locates the listed birds in the northern 
portion of the watershed (north of County Road 600 North) and near Loomis Lake. The database 
indicates that the spotted turtle was observed in the Loomis/Spectacle Lakes area while the 
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Blanding’s turtle was observed in the Loomis/Flint Lakes area. The least bittern and black-
crowned night-heron listings are recent (1983, 1982, respectively), while king rail and turtle 
species are older (1916, 1934, respectively).  
 
The database also records four plant species in the watershed.  The smaller forget-me-not 
(Myosotis laxa) and Vasey’s pondweed (Potamogeton vaseyi) are both state endangered species.   
The database maps the smaller forget-me-not in the wetland located northeast of Long Lake and 
Vasey’s pondweed in the northeastern portion of the watershed.  Both plant listings are fairly 
recent (1972 and 1998).  The database also lists Richardson’s pondweed (Potamogeton 
richardsonii), a state threatened plant species, and pale duckweed (Lemna valdiviana), a state 
extirpated species, as occurring in the watershed. The database locates Richardson’s pondweed 
in the northeastern portion of Long Lake and western portion of Wauhob Lake and pale 
duckweed in Wauhob Lake.  The Richardson’s pondweed and pale duckweed sightings are 
recent.   

2.8 Jurisdictional Boundaries 
The Valparaiso Lakes watershed spans two major jurisdictional areas.  The northern half of the 
watershed which includes the chain of lakes falls under Porter County’s jurisdiction, while the 
City of Valparaiso city limits extend north from the city center to encompass the southern 
portion of the watershed. The Valparaiso Lakes Area Conservancy District (VLACD) adds 
another layer of jurisdiction.  The VLACD was established in the early in 1970’s to provide 
water and sewer services to those in the conservancy district.  The VLACD also addresses 
erosion control and drainage issues within the conservancy district. The VLACD encompasses 
the areas immediately surrounding Flint Lake as well as the southern portion of Long Lake and 
the western portion of Loomis Lake.  Figure 11 illustrates the approximate boundaries of each 
jurisdictional area. 
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Figure 11. The City of Valparaiso, Porter County, and Valparaiso Lakes Area 
Conservancy District (VLACD) jurisdictional boundaries in the Valparaiso Lakes 
watershed.  
Source: See Geographic Information System map data sources appendix (Appendix A). Scale: 1”=2,500’ 

2.9 Population 
Population and population growth are another component of the watershed’s human structure.  
As the land use map (Figure 9) suggests that the Valparaiso Lakes watershed supports a 
relatively dense population of people.  Measuring and tracking population growth in the 
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watershed is difficult since governmental and other agencies measuring this data often report 
their findings on a township, county, or census tract basis rather than by watershed.  The reported 
data can, however, be utilized to estimate the current watershed population and track its growth 
over the past century.  Table 5 presents the U.S. Census data for the Valparaiso Lakes area from 
1990 to 2000.  The southern portion of the watershed lies in Center Township, while the northern 
portion of the watershed lies in Liberty Township.  County Road 600 North separates the two 
townships.  Center Township also encompasses the City of Valparaiso.  Table 5 also provides 
data on the City of Valparaiso and Porter County for reference. 
 
Table 5. U.S. Census data for Center and Liberty Townships, the City of Valparaiso, and 
Porter County. 

  1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 
Center  
Township 7,222 7,971 7,422 9,287 10,486 15,490 19,422 25,191 29,392 32,603 38,186 
Liberty  
Township 877 881 888 1,009 1,267 1,666 2,439 3,260 5,367 5,740 6,727 
City of  
Valparaiso 6,280 6,987 6,518 8,079 8,736 12,028 15,227 20,020 22,247 24,414 27,428 
Porter  
County 19,175 20,540 20,256 22,821 27,836 40,076 60,270 87,114 119,816 128,932 146,798

Source: Stats Indiana, 2002. 
 
Both Center and Liberty Townships have shown steady growth over the past 100 years.  Center 
Township experienced it greatest growth rate between 1940 and 1950 when the township’s 
population grew by nearly 50%.  Growth between 1960 and 1970 was also strong (approximately 
30%).  Liberty Township experienced its greatest growth rate between 1970 and 1980.  Growth 
in the Valparaiso Lakes watershed undoubtedly played a role in the population growth of both 
townships. 
 
Growth is still strong in Center and Liberty Townships.  Table 6 shows the current population, 
state rank, and recent growth rate for these townships as well as for Porter County.  Porter 
County is the ninth most populated county in the state.  Similarly, Center Township ranks 35th 
(out of several hundred township) in terms of population density, while Liberty Township ranks 
170th.  Both Center and Liberty Township saw a 17% increase in their population from 1990 to 
2000.  By comparison, Porter County as a whole grew by approximately 14%.  This data 
indicates population growth in the Valparaiso Lakes area is outpacing the average growth in the 
county. 
 
Table 6. Current population, state rank, and recent growth rate for Center Township, 
Liberty Township and Porter County. 

 Census 2000 Census 1990   
 Total Rank Total Rank Change Percent Change

Center Township 38,186 35 32,603 33 5,583 17.1% 
Liberty Township 6,727 170 5,740 164 987 17.2% 

Porter County 146,798 9 128,932 9 17,866 13.9% 
Source: Stats Indiana, 2002. 
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The Indiana Business Research Center (1999) projects the area’s strong growth will continue in 
the future.  Figure 12 provides the Indiana Business Research Center’s projections for Porter 
County for the next 20 years.  These estimates suggest Porter County is one of the fastest 
growing counties in the state.  Along with Lake, St. Joseph, Elkhart, Allen, Hamilton, Hendricks, 
Marion, and Johnson Counties, Porter County is expected to add a net total of more than 20,000 
individuals over the next 20 years.  Based on this growth, Porter County should become the 
eighth most populated county in the state. 
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Figure 12. Indiana Business Research Center’s projected growth in Porter County from 
1997 to 2020. The 2000 projection is larger than the actual number recorded during the 
2000 U.S. Census.  Source: Indiana Business Research Center, 1999; U.S. Census, 2000. 
 
This increase in population in and around the Valparaiso Lakes watershed could have an impact 
on the lakes’ health.  Population growth in the areas of the watershed that lie outside of the city 
limits and the VLACD limits results in an increase in septic density.  Also, population increases 
in the entire watershed could lead to an increase in 1) shoreline development, 2) non-lake 
resident use of the lakes, and 3) the introduction of non-native or nuisance aquatic plant species.  
 
3.0  PROBLEM IDENTIFICATION 
 
This section presents a physical characterization of the lakes, historical assessments of their 
water quality, including JFNew’s (2003) water quality data, and identification of the lakes’ water 
quality problems.   

3.1  The Lakes’ Physical Characteristics 
Table 7 summarizes the Valparaiso Lakes’ morphological characteristics.  Flint Lake, Long 
Lake, and Loomis Lake are the largest of the Valparaiso Lakes with surface areas of 86 acres 
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(34.8 ha), 65 acres (26.3 ha), and 62 acres (25 ha), respectively.  Deep Lake and Moss Lake are 
the smallest lakes, 7 acres (2.8 ha) and 9 acres (3.6 ha), respectively.  Flint Lake is the deepest 
(72 ft or 22 m) lake in the Valparaiso chain.  Spectacle Lake (5 ft or 1.5 m) and Silver Lake (4 ft 
or 1.2 m) are the shallowest of the Valparaiso Lakes. As the largest and deepest lake, Flint Lake 
also holds the greatest volume of water (1,720 ac-ft). 
 
Table 7. Morphological characteristics of Valparaiso Lakes. 

  

Surface 
Area 

(acres) 

Volume 
(acre-feet) 

Maximum 
Depth 
(feet) 

Mean 
Depth 
(feet) 

Shoreline 
Length 
(feet) 

Shoreline 
Development 

Ratio 
Canada 10 100 20 10 2,230 1.1:1 
Deep 7 70 36 10 1,709 1.1:1 
Flint 86 1720 72 20 10,958 1.6:1 
Long 65 520 26 8 9,615 1.6:1 
Loomis 62 930 49 15 10,707 1.8:1 
Mink 35 350 23 10 4,914 1.3:1 
Moss 9 81 59 9 2,570 1.1:1 
Silver 35.7 53.6 4 1.5 6,220 1.4:1 
Spectacle 8.8 35.2 5 4 4,419 2.0:1 
Wauhob 21 735 46 35 4,512 1.3:1 

3.2  Historical Water Quality Assessments 
The Valparaiso Lakes were a part of an initial water quality survey completed on many Indiana 
lakes in the 1970s (IDEM, 1986).  Also, with the exception of Canada, Deep and Silver lakes, the 
Valparaiso Lakes were assessed through Indiana Department of Environmental Management’s 
Clean Lakes Program (CLP). This program conducts routine water quality assessments on lakes 
throughout Indiana and is administered through a grant to Indiana University.  The program also 
includes a volunteer effort aimed at measuring water clarity using a Secchi disk.  Many of the 
Valparaiso Lakes have Secchi depth data as a result of this volunteer program.  Also the Indiana 
Department of Natural Resources (IDNR), Division of Fish and Wildlife has completed fish 
assessments on the lakes for years.  Part of their assessments includes water quality sampling  
 
Of the ten lakes within the Valparaiso watershed, Flint Lake has received the most scrutiny 
associated with water quality assessment.  Flint Lake is a source of potable water for the City of 
Valparaiso and experiences extensive recreation; therefore, a feasibility study was completed for 
Flint Lake in 1991 (PTGR, Inc., 1991).  The purpose of the study was to assess lake water 
quality and determine the extent of sedimentation.  Counter to current information (see Flint 
Lake summary) this study portrayed Flint Lake’s water quality as improving.  The IDNR (1996) 
also completed a water quality assessment of Flint Lake.   Loomis Lake is the only other lake in 
the watershed which received additional review.  The Indiana State Board of Health (ISBH) 
conducted a survey of the lake in 1978 (IDEM, 1986).  They found that from May through 
October 1978 lake clarity decreased and total phosphorus generally increased.  Such a scenario 
typically suggests increased algal production through the summer months. 
 
JFNew (2003) analyzed the historical water quality data for the lakes during the completion of 
the diagnostic study.  For the purposes of clarifying water quality problems in this watershed 
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management plan, portions of the JFNew (2003) analysis is presented again with the addition of 
more recent CLP data. Additional data from the diagnostic study is presented in Appendix D. 
 
As a preface to discussing the individual lakes, there are some guidelines and indices that may be 
helpful in understanding the water quality.  Table 8 presents data from 456 Indiana lakes 
collected during July and August from 1994 to 2004 under the Indiana Clean Lakes Program. 
These data are minimum, maximum, and median values obtained by averaging the epilimnetic 
and hypolimnetic pollutant concentrations in samples from each of the 456 lakes. Water quality 
of a given lake can be highly variable within a year and between a year as a result of geology, 
topography, land use, and climate changes. Thus, it is difficult, without statistical analysis, to 
assess trends.  This document provides only a visual overview of trends and summary statements 
regarding ranges and variability of data.  In general however, the values from each lake can be 
compared to the guidelines and indices, and will allow the reader to determine whether a specific 
lake fares better or worse than the median of 456 Indiana Lakes. 

 
Table 8.  Water quality characteristics of 456 Indiana lakes sampled from 1994 through 
2004 by the Indiana Clean Lakes Program.  Means of epilimnion and hypolimnion samples 
were used. 

  
Secchi 
Disk (ft) 

 
NO3 

(mg/L) 

 
NH4 

(mg/L) 

 
TKN 

(mg/L) 
SRP 

(mg/L) 

 
TP 

(mg/L) Chl a Plankton 
Median 6.9 0.275 0.818 1.66 0.12 0.17 12.9 35,570 
Maximum 32.8 9.40 22.50 27.05 2.84 2.81 380.4 753,170 
Minimum 0.3 0.01 0.004 0.230 0.01 0.01 0.013 39 

 
Another means of assessing water quality is based on results of studies conducted by 
Vollenweider (1975). These results are often used as guidelines for evaluating concentrations of 
water quality parameters.  Vollenweider’s results are given in Table 9. The study relates trophic 
state to total nitrogen, total phosphorus, and chlorophyll a concentrations. In general, 
oligotrophic lakes are considered to support low production.  These lakes contain low nutrient 
levels, quality dissolved oxygen levels throughout the water column, and limited plant growth.  
Mesotrophic lakes are considered moderately productive and possess moderate nutrient levels 
and sufficient dissolved oxygen.  Eutrophic lakes are considered productive and contain excess 
nutrients and low dissolved oxygen levels.  Hypereutrophic lakes are considered highly 
productive.  These lakes contain excessive nutrient levels, poor dissolved oxygen, and extremely 
heavy plant growth. These values and trophic states serve only as guidelines; similar 
concentrations in a particular lake may not cause problems if something else is limiting the 
growth of algae or rooted plants. 
 
Table 9.  Mean values of some water quality parameters and their relationship to lake  
production (after Vollenweider, 1975). 

Parameter Oligotrophic Mesotrophic Eutrophic Hypereutrophic 
Total Phosphorus (mg/L) 0.008 0.027 0.084 >0.750 
Total Nitrogen (mg/L) 0.661 0.753 1.875 - 
Chlorophyll a (µg/L) 1.7 4.7 14.3 - 
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Though it has not been statistically validated, the Indiana Trophic State Index (ITSI) is also 
helpful in classifying the trophic state of the lakes. The ITSI uses ten parameters to calculate a 
score.  Jones (1996) suggests that changes in a ITSI score of 10 or more points are indicative of a 
trophic status change, while smaller changes may be attributed to natural fluctuations in water 
quality.  Appendix E contains a breakdown of the point values for each parameter. Table 10 
shows the lake trophic category for ITSI score ranges. 
 
Table 10.  Lake trophic category by Indiana Trophic State Index score. 
ITSI Score Water Quality Classification 
0-15 Oligotrophic 
16-31 Mesotrophic 
32-46 Eutrophic 
47-75 Hypereutrophic 

 
The Carlson Trophic Status Index (TSI) is the most widely used and accepted means of 
measuring a lake’s trophic status (Carlson, 1977). As opposed to the Indiana TSI, the Carlson 
TSI may be the more appropriate tool for classifying a lake’s trophic status since it has been 
statistically validated.  Using this index, a TSI can be generated from any one of three 
parameters: Secchi depth transparency, chlorophyll a, or total phosphorus.  Carlson (1977) 
developed a relationship between these parameters and trophic status.  The TSI ranges from 0-
100 with oligotrophic conditions ranging from 20 to 35, mesotrophic conditions ranging from 40 
to 50, eutrophic conditions from 55 to 65, and hypereutrophic conditions exceeding 65.  A figure 
which relates the parameters to a TSI number and classification is presented in Appendix  E. 
 
The following discussion provides historical information on each lake in the Valparaiso Lakes 
watershed. 
 
Canada Lake 
Two historical assessments of Canada Lake have been conducted. The Indiana State Board of 
Health (IDEM, 1986) conducted the first assessment in the early 1970s as part of a statewide 
survey of Indiana lakes (Table 11). In 2001, JFNew collected water quality data during the 
completion of the Valparaiso Lakes diagnostic study (JFNew, 2003).  Secchi depth 
transparencies increased from 1.5 meters in the 1970s assessment to 2.8 meters in the 2001 
assessment. Total phosphorus concentrations decreased from 0.08 mg/L in the 1970s to 0.072 
mg/L in 2001.  These changes indicate that conditions in Canada Lake may be improving. 
Evaluating the 1970s data using the Indiana Trophic State Index (ITSI) results in a score of 39 
placing the lake in IDEM’s eutrophic category (IDEM, 2000), while the 2001 data indicate that 
Canada Lake should be considered mesotrophic. However, according to the Carlson Trophic 
State Index (TSI), the 2001 average total phosphorus data place Canada Lake in the eutrophic 
category. 
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      Table 11. Summary of historic data for Canada Lake. 

 Secchi Avg TP Indiana TSI score  
Date (m) (mg/L) (based on means) Data Source 
1970s 1.5 0.08 39 IDEM, 1986 

8/16/01 2.8 0.072 17 JFNew, 2003 
 
 
Deep Lake 
The Indiana State Board of Health (ISBH) and JFNew collected water quality data for Deep 
Lake (IDEM, 1986; JFNew, 2003).  The ISBH survey occurred in the early 1970s and was part 
of a statewide survey of lakes, while the JFNew assessment was undertaken to complete the 2001 
diagnostic study (Table 12).  Deep Lake transparencies decreased from 1.5 meters in the 1970s 
to 1.1 meters in the 2001 assessment.  The total phosphorus concentrations increased ten-fold 
between these two assessments. The Indiana TSI score of 28 places the lake in the mesotrophic 
range in the 1970s.  Yet the 2001 data with a ITSI score of 42 shows a marked increase in the 
rating.  Deep Lake apparently has become more eutrophic over time. According to the Carlson 
TSI (Carlson, 1977), the 2001 total phosphorus data would place the lake in the hypereutrophic 
category. 

 
     Table 12. Summary of historic data for Deep Lake. 

 Secchi Mean TP Indiana TSI score  
Date (m) (mg/L) (based on means) Data Source 

1970s 1.5 0.03 28 IDEM, 1986 
8/16/01 1.1 0.30 42 JFNew, 2003 

 

Flint Lake 
Table 13 summarizes selected historic water quality parameters for Flint Lake.  Although the 
Secchi disk transparency data were seasonally variable it showed a general trend of decreasing 
transparency over time from a high of 5.5 meters in 1972 to a low of 1.2 meters in 1996.  While 
concentrations of mean total phosphorus (TP) in Flint Lake have decreased from the high of 
0.174 mg/L in 1995 to 0.114 mg/L in 2001, they remain high enough to support substantial algal 
productivity and eutrophic conditions.  From 2001 to 2004, Secchi depths increased to more than 
2 meters, while total phosphorus levels remained similar to those measured in 1999.  Recent data 
from 2002 through 2004 suggest that water clarity and total phosphorus concentrations in the 
epilimnion are similar to those measured in 2000. Also, the most recent data from 2004 (CLP, 
2004) suggest that Flint Lake falls within the mesotrophic category according to the ITSI.  
However, using the 2001 data, Flint Lake falls within the hypereutrophic category of Carlson’s  
total phosphorus TSI. 
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Table 13. Summary of historic data for Flint Lake. 

 Secchi TP (epi) TP (hypo) Mean TP Plankton Density Indidana TSI 
score 

 

Date (m) (mg/L) (mg/L) (mg/L) (#/L) (based on means) Data Source
1972 5.5 - - 0.03 - 25 IDEM, 1986

7/18/89 2.3 - - <0.02 - 10 PTGR, 1991
1989 3.7 - - - - - IDNR, 1996
1989 2.8* - - - - - Volunteer 
1990 3.35 - - - - - IDNR, 1996
1990 2.97* - - - - - Volunteer 
1991 4.1 0.02 - - - - IDNR, 1996
1991 3.87* - - - - - Volunteer 
1992 4.04* - - - - - Volunteer 
1993 3.75* - - - - - Volunteer 
1994 3.15* - - - - - Volunteer 

7/11/95 3.9 0.025 0.322 0.174 3,533 16 CLP, 1995 
1995 2.5* - - - - - Volunteer 
1996 1.46 0.09 - - - 28-31 IDNR, 1996
1996 1.2* - - - - - Volunteer 
1997 1.96* - -  - - Volunteer 
1998 2.19* - - - - - Volunteer 

7/20/99 1.6 0.036 0.221 0.129 2,973 29 CLP, 1999 
1999 2.0* - - - - - Volunteer 
2000 1.86* - - - - - Volunteer 

8/15/01 2.29 0.036 0.192 0.114 3,704 29 JFNew, 2003
2002 2.26 - - - - - Volunteer 
2004 2.83 0.037 - - - - CLP, 2004 

* Values shown are the arithmetic mean values for that year’s sampling period. 
 
Long Lake 
Table 14 summarizes selected historic water quality parameters for Long Lake.  Secchi disk 
transparency increased over time (Table 14).  Total phosphorus (TP) concentrations in the 1990s 
were higher than those in the 1970s and 1980s, which is indicative of increasing productivity.  
TP concentrations were consistently lower in the epilimnion than in the hypolimnion, suggesting 
internal phosphorus loading from the lake’s bottom sediments.  Despite increasing TP levels, the 
Indiana TSI scores for the lake ranged from 35 (eutrophic) in 1989 to 12 (mesotrophic)  in 2001. 
Water quality data suggests that Long Lake is becoming  less productive as time progresses.  
Yet, the Carlson total phosphorus TSI in 2001 would place Long Lake in the hypereutrophic 
category (Carlson, 1977). 
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Table 14. Summary of historic data for Long Lake. 
 Secchi TP (epi) TP (hypo) Avg TP Plankton Density Indiana TSI score  

Date (m) (mg/L) (mg/L) (mg/L) (#/L) (based on means) Data Source
1972 1.2 - - 0.04 - 33 IDEM, 1986

8/3/76 - - - 0.04 - - ISBH, 1976 
8/21/89 1.3 0.027 0.106 0.07 7,209 35 CLP, 1989 
7/11/95 1.7 0.031 0.13 0.081 62,036 31 CLP, 1995 
7/5/99 1.7 - - - - - Volunteer  
7/20/99 3.2 0.044 0.103 0.074 2,179 19 CLP, 1999 
8/10/99 1.7 - - - - - Volunteer 
8/15/01 2.8 0.036 0.085 0.061 3,128 12 JFNew, 2003

 
Loomis Lake 
Table 15 summarizes selected historic water quality measurements for Loomis Lake.  The Secchi 
disk transparency data do not indicate a trend (Figure 18). As the data show, Secchi disk 
transparency depth varies throughout the growing season.  A citizen volunteer observed good 
water clarity in the summer of 1999 and 2000, while the Clean Lakes Program measured poor 
water clarity in August 1989.  Similarly, the lake’s average total phosphorus (TP) concentration 
varied over time; however, there has been a general increase in TP concentrations since baseline 
measurements were taken in 1972 (Table 15).  The data show a consistent pattern of lower TP 
concentrations in the surface or epilimnetic waters and higher concentrations in the bottom or 
hypolimnetic waters.  This suggests that phosphorus is being released from the sediments.  
Plankton density did not reflect the increases in TP concentrations suggesting that the 
phosphorus entering the lake is mainly in insoluble forms rather than soluble forms that can be 
utilized by the phytoplankton.  Though the Indiana TSI score for 2001 places Loomis Lake in a 
mesotrophic category, the Carlson TSI for total phosphorus concentration in the same year places 
the lake in a hypereutrophic category. 
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Table 15. Summary of historic data for Loomis Lake. 
 Secchi TP (epi) TP (hypo) Avg TP Plankton Density Indiana TSI score  

Date (m) (mg/L) (mg/L) (mg/L) (#/L) (based on means) Data Source
1972 1.2 - - 0.04 - 56 IDEM, 1986

5/3/78 2.0 0.03 0.03 0.03 - - ISBH, 1978 
6/6/78 4.9 0.021 0.076 0.049 - - ISBH, 1978 
7/13/78 2.7 0.027 0.205 0.116 - - ISBH, 1978 
8/2/78 2.1 0.190 0.160 0.175 - - ISBH, 1978 
10/4/78 0.9 0.090 0.100 0.095 - - ISBH, 1978 
8/21/89 0.8 0.061 0.631 0.35 7,566 47 CLP, 1989 
7/11/95 1.3 0.034 0.288 0.161 36,780 32 CLP, 1995 
7/20/99 1.6 0.035 0.775 0.405 6,547 28 CLP, 1999 
7-8/99* 4.8 - - - - - Volunteer  
7-8/00* 5.5 - - - - - Volunteer 
8/15/01 1.80 0.065 0.338 0.202 3,456 21 JFNew, 2003

*Values shown are the July-August mean for that year’s sampling. 
 
Mink Lake 
Table 16 provides a summary of selected historic water quality parameters for Mink Lake.  
Secchi disk transparency increased from 1976 to 2001; however, the total phosphorus (TP) 
concentrations increased from 1976 to 1991 before declining in 2001. The high TP concentration 
in the hypolimnion relative to the epilimnion in 1991 suggests internal phosphorus loading from 
the lake sediments.  Both epi- and hypolimnetic TP levels showed a decrease in the 2001 
assessment. Indiana Trophic State Index scores are in the hypereutrophic (highly productive) 
range (46 – 60) during the 1976 and 1991 assessments, but fell markedly to a score of 24 in 
2001, which places the lake in the mesotrophic category.  However, using the Carlson TSI, total 
phosphorus concentrations in 2001 place Mink Lake in the hypereutrophic category (Carlson, 
1977). 
 
Table 16. Summary of historic data for Mink Lake. 

 Secchi TP (epi) TP (hypo) Avg TP Plankton Indiana TSI score  
Date (m) (mg/L) (mg/L) (mg/L) Density (#/L) (based on means) Data Source

8/3/76 0.6 - - 0.06 - 50 IDEM, 1986
8/12/91 1.2 0.07 0.68 0.38 29,039 41 CLP, 1991 
8/16/01 2.9 0.046 0.260 0.153 5,941 24 JFNew, 2003
 
Moss Lake 
The Indiana State Board of Health (IDEM, 1986) collected water quality data for Canada Lake in 
the early 1970s as part of a statewide survey of Indiana lakes (Table 11). In 2001, JFNew (2003) 
assessed the water quality during the completion of the Valparaiso Lakes diagnostic study (Table 
17). The average total phosphorus concentrations and Secchi disk transparencies suggest that 
Moss Lake was mesotrophic at the time of the survey (Carlson 1977, Vollenweider 1975).  
Similarly, evaluating the ISBH data for Moss Lake using the Indiana Trophic State Index yields 
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a score of 24, placing it in the mesotrophic category (IDEM, 2000).  The most recent data 
collected in 2001 maintains that category with a score of 30. 
 
       Table 17. Summary of historic data for Moss Lake. 

 Secchi Avg TP Indiana TSI score  
Date (m) (mg/L) (based on means) Data Source 
1970s 2.1 0.03 24 IDEM, 1986 

8/16/01 2.5 0.023 30 JFNew, 2003 
 
 
Silver Lake 
No historical water quality data for Silver Lake exists in the published literature with the 
exception of the JFNew diagnostic study (2003) (Table 18).  Since Silver Lake is very shallow, 
no Secchi depth or light transmittance measurements were measured.  Low total phosphorus, 
soluble reactive phosphorus, ammonia-nitrogen, and nitrate-nitrogen concentrations, and a high 
total Kjeldahl nitrogen (TKN) concentration complement the high plankton counts.  These 
organisms rapidly take-up the inorganic forms of these nutrients such as the soluble reactive 
phosphorus and the nitrate-nitrogen.  TKN is comprised of the organic form of nitrogen (which 
includes nitrogen in plankton) plus some inorganic forms of nitrogen. Therefore, its high 
concentration reflects a dense population of phytoplankton. 
 
      Table 18. Historic data for Silver Lake. 

 Secchi Avg TP Indiana TSI score  
Date (m) (mg/L) (based on means) Data Source 

8/16/01 * 0.081 ** JFNew, 2003 
*insufficient depth to collect this data 
**calculation of the Indiana TSI is impossible due to the shallow depth of Silver Lake 

 
Spectacle Lake 
Table 19 provides a summary of selected historic water quality parameters for Spectacle Lake.  
The Indiana State Board of Health (IDEM, 1986) collected historical water quality data for 
Canada Lake in the early 1970s as part of a statewide survey of Indiana lakes. Additional data 
were collected in 1995 through the Clean Lakes Program (CLP, 1995), and in 2001 during the 
completion of the Valparaiso Lakes diagnostic study (JFNew, 2001). There was little difference 
between data recorded in the 1970s and that recorded in 1995 by the Clean Lakes Program.  
Average total phosphorus concentrations during both sampling efforts were low relative to the 
average total phosphorus concentrations observed in other Valparaiso Lakes, but still high 
enough to support nuisance algal blooms.  The Secchi disk depths were also indicative of more 
productive lake conditions. The 2001 data show that lake clarity improved in comparison to the 
1970s and 1995 assessments.  However, total phosphorus measured in 2001 shows an increase in 
concentration compared to the 1970s and 1995 concentrations. Indiana TSI scores fall within the 
eutrophic category during the 1970 and the 1995 assessments, but the score improves to 21 in 
2001. This places the lake in a mesotrophic category, but does not explain why the waters 
support high nuisance algal densities and high total phosphorus concentrations.  The average 
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total phosphorus concentration measured in 2001 places Spectacle Lake in hypereutrophic 
category according the Carlson TSI (Carlson, 1977). 
 
Table 19. Summary of historic data for Spectacle Lake. 

 Secchi TP (epi) TP (hypo) Avg TP Plankton Indiana TSI score  
Date (m) (mg/L) (mg/L) (mg/L) Density (#/L) (based on means) Data Source
1970s 1.5 - - 0.09 - 40 IDEM, 1986

7/31/95 1.4 0.084 - 0.084 68,949 41 CLP, 1995 
8/15/01 0.7 0.130 - 0.130 36,360 21 JFNew, 2003

 
Wauhob Lake 
Table 20 gives a summary of selected water quality parameters for Wauhob Lake.  The Secchi 
disk transparency data ranged from  2.1 meters in 1976 and 1993 to 4.4 meters in 2001.  The 
readings do not indicate a clear trend over time. Mean total phosphorus concentrations increased 
from the 1970s to the 1990s.  Epilimnetic TP concentrations were lower compared to 
hypolimnetic TP concentrations suggesting an internal release of phosphorus from the lake 
sediments.  ITSI scores varied.  ITSI scores from 1976 and 1991 indicate that the lake was 
eutrophic.  The 1995 TSI score indicates that the lake’s trophic status shifted to mesotrophic.  
The lake’s status then shifted back to eutrophic in 2001 with a score of 33.  However, Jones et al. 
(1996) suggests that scores of 10 or more are indicative of changes  in water quality; while ITSI 
changes of less than 10 points suggest variations due to climate.  According to the Carlson total 
phosphorus TSI, Wauhob Lake in 2001 falls within the hypereutrophic category. 
 
Table 20. Summary of historic data for Wauhob Lake. 

 Secchi TP (epi) TP (hypo) Avg TP Plankton Indiana TSI score  
Date (m) (mg/L) (mg/L) (mg/L) Density (#/L) (based on means) Data Source

7/29/76 2.1 0.04 0.22 0.11* - 31 IDEM, 1986;
ISBH, 1976

6/18/91 3.0 - - - - - Volunteer 
7/12/91 3.0 - - - - - Volunteer 
6/27/92 3.0 - - - - - Volunteer 
6/12/93 3.3  - - - - Volunteer 
6/27/93 2.4 - - - - - Volunteer 
7/31/93 2.1 - - - - - Volunteer 
9/02/93 2.6 - - - - - Volunteer 
7/04/94 3.0 - - - - - Volunteer 
7/09/95 3.7 - - - - - Volunteer 
8/12/91 3.8 0.029 1.127 0.58 46,471 38 CLP, 1991 
7/31/95 2.9 0.02 0.654 0.337 12,212 21 CLP, 1995 
8/16/01 4.4 0.029 0.739 0.384 15,400 33 JFNew, 2003

*Average is for epi-, meta-, and hypolimnetic TP values. 
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3.3 Summary of Water Quality 
One means of summarizing and comparing the water quality of the Valparaiso Lakes is to 
present a table showing the data collected in the original 1970s assessment (IDEM, 1986) to 
more recent data collected by JFNew (2003) (Table 21).  The data suggest improvement in some 
lakes and problems with others over the course of thirty years.  A discussion of  the comparison 
between the 1970s data and the 2001 assessment for each lake follows.  
 
Canada Lake’s water quality has improved, yet the total phosphorus concentration remains above 
the threshold of 0.03 mg/L suggested by Correll (1998). (Indiana has no state standards for 
nutrients; instead limnologists use 0.03 mg/L of total phosphorus as a threshold above which 
eutrophication can occur.  Increased algal production, macrophyte production, and loss of 
oxygen in the deeper waters may all be symptoms of high phosphorus levels.) Deep Lake’s 
transparency decreased, but more importantly its total phosphorus level increased ten-fold over 
30 years placing it in an eutrophic category.  Only Flint Lake shows a marked decrease in Secchi 
depth transparency.  Likewise, Flint Lake’s total phosphorus level increased and so has its TSI.   
Both Long and Loomis lakes’ TSI decreased;  however, total phosphorus levels increased in both 
lakes. Loomis Lake’s marked decrease from a TSI of 56, which placed it in a hypereutrophic 
category in the 1970s, to 21 in 2001 places the lake in the mesotrophic category. Mink Lake has 
experienced an increase in its transparency and an improvement in its trophic classification from 
hypereutrophic to mesotrophic. Total phosphorus, however, increased from 0.06 mg/L to 0.158 
mg/L which is above the threshold that leads to eutrophication as defined by limnologists.  Moss 
Lake mirrors Mink Lake’s change with the exception that its TSI score has increased, most likely 
as a result of its plankton count.  (The Indiana TSI is considered to rely too heavily on a lake’s 
plankton composition and density.) Spectacle Lake’s TSI score improved. However, its total 
phosphorus concentrations increased from 0.09 mg/L to 0.139 mg/L indicating a potential for 
increased algal production and other associated problems.  Wauhob Lake’s transparency 
increased two-fold, and its total phosphorus concentration increased three-fold. Again, this kind 
of increase in total phosphorus bodes poorly for a lake and its users.  

 
Table 21.  Comparison of water quality data for the Valparaiso Lakes between the 1970s 
IDEM (1986) data and the JFNew (2003) August, 2001 data. 

Lake 

Secchi 
Disk 
(m) 

1970s 

Secchi 
Disk 
(m) 

2001 

Mean 
Total P 
(mg/L) 
1970s 

Mean 
Total P 
(mg/L) 
2001 

Indiana 
TSI 

(based on 
mean 

values) 
1970s 

Indiana 
TSI 

(based on 
mean 
values 
2001 

Canada 1.5 2.8 0.08 0.074 39 17 
Deep 1.5 1.1 0.03 0.313 28 42 
Flint 5.5 2.3 0.03 0.118 25 29 
Long  1.2 2.8 0.04 0.060 33 12 
Loomis 1.2 1.8 0.04 0.208 56 21 
Mink 0.6 2.9 0.06 0.158 50 24 
Moss 2.1 2.5 0.03 0.173 24 30 
Silver1 - - - 0.084 - - 
Spectacle 1.5 0.7 0.09 0.139 40 21 
Wauhob 2.1 4.4 0.11 0.393 31 33 

1 No historic data available for Silver Lake; too shallow to measure Secchi depth. 
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Another means of comparison is to rate the Valparaiso Lakes against the mean levels of various 
parameters measured in 456 Indiana lakes (see Table 8).  The Valparaiso Lakes as of 2001 fare 
well with some exceptions (Table 22).  In 2001, the Clean Lakes Program sampled a number of 
lakes that had never been sampled before. These lakes included some that possessed high nitrate 
levels.  As a result the mean nitrate levels for Indiana lakes rose markedly in comparison to 
information presented in the JFNew diagnostic study. 
 
Table 22.  Comparison of Valparaiso Lakes to the median for all Indiana lakes for selected 
water quality parameters. 

 Lake Secchi Disk NO3 NH4  TP 
Canada better better better better 
Deep worse better worse worse 
Flint better better better better 
Long  better better  better better 
Loomis worse better worse worse 
Mink better better better better 
Moss better better better worse 
Silver - better better better 
Spectacle worse better better better 
Wauhob better better worse worse 

 
Deep, Loomis and Spectacle lakes possess poorer water clarity than most Indiana lakes.  All of 
the lakes possess lower nitrate levels than most Indiana lakes, but Deep, Loomis and Wauhob 
lakes have higher ammonium ion levels.  Deep, Moss, Loomis and Wauhob also display higher 
total phosphorus levels than most Indiana lakes. 
 
Lastly, calculation of the Carlson TSI for phosphorus levels measured in the diagnostic study 
(JFNew, 2003) showed that all but two of the lakes (Canada and Long)  were hypereutrophic 
(Table 23). This information alone is enough to warrant a goal for decreasing phosphorus 
concentrations in the lakes.  
 
Table 23.  The Carlson Trophic Index for total phosphorus concentrations in the 
Valparaiso Lakes measured in 2001 during the completion of the JFNew (2003) diagnostic 
study.  

Lake Canada  Deep Flint Long Loomis Mink Moss Silver Spectacle Wauhob 
Carlson 
TP 
Trophic 
Index  
Score 

65 80+ 72 63 80+ 78 80 78 73 80+ 

 
In summary, the diagnostic study (JFNew, 2003) stated that the following generalizations 
characterize the Valparaiso Lakes: 
1. The lakes are shallow (< 30 feet in depth) or possess extensive shallow areas. 
2. Rooted aquatic plants cover much of the shallow areas in the lakes. 
3. The lakes possess high nutrient concentrations, especially phosphorus. 
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4. Many of the lakes fall in the mesotrophic category when scored using the Indiana Trophic  
State Index; however, most of the lakes fall in the hypereutrophic category when scored using 
Carlson’s Total Phosphorus Trophic State Index. 

5. The lakes lack oxygen in their deeper waters (hypolimnia). 
6. Many of the lakes internally release phosphorus from their sediments. 
7. Many of the lakes possess inadequate buffers. 
8. Many lakes exhibit good water clarity; a few exhibit poor water transparency.  
  
All the Valparaiso Lakes have more phosphorus than is ideal.  The potential is there for 
excessive algal production and this occurs periodically in the lakes.  While conditions visible on 
the surface of these lakes may not appear badly, conditions in the lakes’ hypolimnia is of 
concern.  Years of excessive plant and algal production have led to the build-up of decaying 
organic matter on the sediments.  Because there is so little water flowing through the lakes, there 
is little opportunity for this organic matter to be washed out.  As bacteria decompose this 
material, they consume oxygen and leave the bottom waters anoxic.  All of the lakes suffer 
periods of anoxia. 
 
Anoxia causes chemically reducing conditions, which promote phosphorus release from the 
sediments.  There is considerably more soluble phosphorus in the hypolimnia (bottom waters) of 
all the lakes except for Mink Lake – 5 to 53 times that of the epilimnia.  This is strong evidence 
that phosphorus is being liberated from the sediments when oxygen is depleted.  This internal 
loading of phosphorus is another source of phosphorus to these lakes that can promote excessive 
algal production.   

3.4 Summary of Aquatic Macrophyte Information 
In general, the Valparaiso Lakes support healthy, diverse plant communities.  Most of the lakes 
possess a diverse plant community structure with thriving emergent, floating, and submerged 
zones.  In portions of several lakes, shoreline development has impaired the lakes’ emergent 
communities, limiting the emergent zone’s size.  The survey conducted by JFNew in 2001 
documented the presence of several state listed species in the Valparaiso Lakes, adding further 
support to the hypothesis that the lakes have healthy plant communities.  These intolerant species 
are the first to disappear as their habitat becomes degraded.  Additionally, the general lack of 
exotic species compared to many other lakes in northern Indiana adds more evidence that the 
lakes support healthy plant communities.  Long and Flint Lakes exhibited the greatest diversity.  
In contrast to Flint and Long lakes, Moss, Deep, and Spectacle lakes exhibited the poorest 
diversity in their aquatic plant communities.  

The IDNR Division of Fish and Wildlife fisheries biologists conducted aquatic plant surveys on 
the Valparaiso Lakes. The IDNR fisheries biologists observed flat leaf pondweed (Potamogeton 
robbinsii), small pondweed, and whorled water milfoil (Myriophyllum verticillatum) in Flint 
Lake and narrow leaf pondweed (Potamogeton strictifolius) in Long Lake.  Flat leaf pondweed 
and whorled water milfoil are state threatened species, while narrow leaf pondweed is state 
endangered.  JFNew identified Richardson’s pondweed (Potamogeton richarsonii) in Flint and 
Long lakes, white-stem pondweed (Potamogeton praelongus) in Long Lake, and Vasey’s 
pondweed (Potamogeton vaseyi) and Beck’s water marigold (Bidens beckii) in Wauhob Lake.  
White-stem pondweed (Potamogeton praelongus) is a state endangered species.  Beck’s water 
marigold, an indicator species which signals the presence of good water quality, is one example 
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of a high quality plant (Borman et al., 1997). Out of all the Valparaiso Lakes, this  species 
inhabits only Wauhob Lake.   
 
Scribailo (unpublished data) found nearly 100 different species of aquatic plants growing in the 
Valparaiso Lakes.  Species diversity varied from lake to lake, but most lakes in the chain 
possessed between 30 to 40 different species.  Flint Lake and Spectacle Lake had the greatest 
diversity with 41 and 43 species present in those lakes, respectively.   Moss Lake and Canada 
Lake possessed the lowest diversity with 25 and 26 species present in those lakes, respectively.  
  
3.5 Nuisance and Exotic Plants 
The Valparaiso Lakes support several nuisance and/or exotic plant species. The JFNew plant 
survey revealed the presence of two submerged aggressive exotics inhabiting four of the 
Valparaiso Lakes.  Flint and Loomis lakes support large beds of Eurasian water milfoil while 
curly leaf pondweed inhabits Flint, Long, Loomis, Mink, Spectacle, and Wauhob lakes.  It is 
possible that these species also inhabit some of the other Valparaiso Lakes as minor components 
of the rooted plant community, but were not observed during this survey of dominant species.  
 
Several nuisance emergent species exist along the lakes’ emergent zones as well.  Long Lake and 
its adjacent wetland to the east support the largest populations of purple loosestrife although 
scattered individual purple loosestrife plants grow along the edges of many of the lakes.  Reed 
canary grass infests the emergent zones and shorelines of some of the more developed lakes and 
around Silver Lake.  A large common reed patch has become established along the western edge 
of Wauhob Lake.  Additional common reed plants grow along other lake shorelines.   

3.6  Summary of Fisheries Information 
JFNew (2003) summarized the IDNR fisheries reports for Flint, Long, Loomis, Spectacle, and 
Wauhob lakes.  Most of these lakes are dominated by bluegill populations. Any efforts to 
renovate the fish populations rested with adjusting the bluegill populations, while increasing 
densities of other species such as largemouth bass.  Some specific recommendations from these 
reports warrant repeating.  Since Flint Lake is the source of drinking water for the City of 
Valparaiso, only copper sulfate was recommended as a means of controlling aquatic vegetation.  
Likewise, no chemicals, other than copper sulfate should be used in Long Lake since there is a 
connection to Flint Lake.   
 
Loomis Lake supported a poor fishery as noted in the early fisheries reports (Schnicke, 1965) 
and later reports continued to suggest eradication of a stunted bluegill population with additional 
recommendations for habitat improvement (Robertson, 1970, 1973, 1977; 1979; Simon, 1998; 
Brindza, unpublished).  Spectacle Lake saw the largest change in its fish population between the 
1973 and the 2001 fish survey.  The fisheries were dominated by goldfish.  Water quality data 
collected in 2001 reflect this change as well with documentation of high turbidity, low 
transparency, and uprooted spatterdock.  

3.7 Impairment of Waters with the Valparaiso Lakes Area 
Section 303(d) of the Clean Water Act requires states to identify waters that do not or are not 
expected to meet water quality standards.  States are required to develop a priority ranking for 
the waters taking into account the severity of the pollution and the designated uses of the waters. 
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The 303(d) list documents those waters, including streams, drainages, rivers, and lakes that are 
impaired with respect to their assigned use such as recreation and aquatic life. No lakes within 
the defined Valparaiso Lakes Area are recorded on the 2004 303(d) list or on the draft 2006 
303(d) list. For more information on impaired waters and the 303 (d) list see 
 http://www.in.gov/idem/water/planbr/wqs/303d.html. 
 
4.0  POTENTIAL SOURCES AND PERCEIVED ISSUES –LINKING ISSUES TO DATA 

4. 1 The Diagnostic Study and Perceived Issues 
The diagnostic study undertaken in the summer of 2001 identified the problems associated with 
the Valparaiso Lakes based on water quality analyses, site visits, and modeling of the phosphorus 
budgets in each of the lakes.  The Valparaiso Lakes currently have higher than desirable levels of 
nutrients particularly phosphorus, which in turn may contribute to a lack of oxygen in the deeper 
waters.  Other water quality problems relate to the amount of trash and unknown substances 
contributed to the lakes from urban development.  The lakes are naturally shallow, which poses 
particular problems with excess nutrients and lake clarity.  Once a shallow lake’s water  
surpasses a certain phosphorus concentration, algal densities may increase to the point where 
water clarity is sacrificed.  Reversing this situation is difficult.   
 
The results of  the diagnostic study and the review of the historical water quality data support 
most of the issues that were identified by the stakeholders in early 2001.  The issues identified by 
the group and presented in Table 24 fell into the following general categories:  1) soil erosion, 2) 
sewer and urban runoff issues, 3) water quality problems, 4) algal population problems, 5) fish 
populations, and 6) lack of data.   The stakeholders prioritized the top five issues as follows:  1) 
improperly functioning septic tanks, 2) water quality, 3) drainage from north Valparaiso, 4) 
cooperation of landowners/scientists/ politicians, and 5) E. coli beach closures.   
 
Top priorities 2, 4 and 5 are not specific sources of pollutants.  For example, priority 2 implies 
that, in general, water quality is a problem.  The diagnostic study (JFNew, 2003) refined this 
issue by identifying that high nutrient concentrations particularly phosphorus were problematic. 
Priority 4, cooperation, is an issue that consumes the Valparaiso Lakes; it is an issue which 
halted the watershed management plan in 2001, and still plagues the various groups who have 
overlapping goals. This plan attempts to collate the goals of the various groups and present 
achievable objectives with stated deadlines.  Priority 5 relates to positioning of septic systems 
close to lakes, whereby and in combination with poor and highly erodible soil conditions, the 
systems ultimately fail. 
 
High concentrations of nutrients, particularly phosphorus, a lack of oxygen in the deeper waters 
of the lakes, and the lack of buffers characterize the lakes.  These characteristics equate to or 
generally derive from some stressor or several stressors.  For example, high levels of phosphorus  
in the lake may come from failing septic systems (an issue identified in the planning process), 
overuse of lawn and garden fertilizers, runoff from construction sites, or improper disposal of 
grass clippings and pet waste.  Anoxic conditions in the deeper water of the lakes may stem from 
rapid decay of large amounts of aquatic vegetation – vegetation growth enhanced by the external 
input of nutrients or internal cycling of phosphorus – and algae.   
 

http://www.in.gov/idem/water/planbr/wqs/303d.html
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Table 25  provides a simple means of comprehending how general kinds of activities that occur 
in the Valparaiso Lakes Watershed generate various types of non-point water pollution.   
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Table 24.  Issues identified by stakeholders at February 2001 meeting. 
Issues Identified by Valparaiso Lakes Stakeholders 

Soil Erosion Issues          
Source of Pollutant or Issue  Canada Deep  Flint Long Loomis Mink Moss Silver Spectacle Wauhob 
Highly erodible soil adjacent to the lake x x x x x x x x x x 
Highly or potentially highly erodible soil adjacent to the lake's sub-
watershed x x x x x x x   x x 
Shoreline soils severely limited for use as septic system leach field x x   x x x x   x x 
High proportion of wetland loss relative to other sub-watersheds     x               
Lack of buffers/shoreline heavily developed     x x x x x   x x 
 Urban Runoff Issues                     
Lack of sanitary sewer system x x   x x x x   x   
Trash present in lake     x x x x     x   
Urban landscape dominates sub-watershed land use     x               
High density residential land use adjacent to the lake     x x x           
Golf course land use dominates sub-watershed landscape           x         
 Water Quality Issues                     
High TP concentration x x x x x x x x x x 
High SRP concentration   x x   x   x       
Internal P release x x x x x   x     x 
High hypolimnetic ammonium concentration   x x   x   x     x 
High Indiana TSI score   x           x   x 
High TSS               x   x 
Anoxia in the hypolimnion x x x x x x x     x 
Low dissolved oxygen concentration in the water column                 x   
Rates as hypereutrophic (Carlson's TSI for TP)   x x   x x x x x x 
Poor water clarity   x x   x       x   
 Algal Problems                     
Dominance by blue-green algae   x x     x x   x x 
High algal density   x x       x x x   
Lack of Data                     
Lack of fisheries data x x x     x x   x x 
Scarce historical water quality data x x       x x x x   
 Fisheries Population Issues                     
Skewed fish community structure         x       x   
Nuisance/exotic emergent species (purple loosestrife; reed canary grass) x   x x x x x x x   
Nuisance/exotic aquatic species (Eurasian water milfoil)     x   x           
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Table 25. Types of activities which can lead to categories of non-point source pollution 
and other impacts. 
 Sediment 

Pollution 
Nutrient 
Pollution

Toxic 
Pollution

Bacterial 
Pollution 

 
Flooding

Activity      
Fertilizer application at golf course 
and on lawns –Mink Lake  X    

Highway or road crossings over 
streams or near lakes – in general X X X   

Lawn care – all lakes  X X   
Lakeshore and streambank erosion 
– Flint, Long, Loomis, Mink, Moss, 
and Wauhob lakes 

X X    

New construction – near Flint Lake 
School, Calumet Landing, Wildrose 
subdivision, and other areas. 

 
X 

 
X    

X 

Parking lots and other impervious 
surfaces – around all lakes 

 
X   

X   
X 

Pesticide application at golf courses 
– Mink Lake     

X   

Septic systems – Canada, Deep, 
Long, Loomis, Mink, Moss, 
Spectacle, Wauhob 

  
X 

 
X 

 
X  

Urban stormwater runoff – Vale 
Lake Road, shopping center on 
Calumet Road, area in general 

 
X 

 
X 

 
X 

 
X 

 
X 

Wetland disturbance – Vale Lake 
Road, area in general 

 
X 

 
X   

X 
 

X 

4.2 Sources of Pollutants 
The Valparaiso Lakes do not have significant surface water sources. In other words, no major 
streams flow into the lakes; instead they are connected through various constructed drains as 
described in the introduction and some streams.  Therefore, measuring and calculating loads to 
the lakes based on flows into the lakes was not possible.  Instead, during the completion of the 
diagnostic study, JFNew calculated areal phosphorus loading rates for each lake using 
Vollenweider’s empirical model (1975).  The model states that the concentration of phosphorus 
in a lake is proportional to phosphorus loading (i.e., inputs from precipitation, runoff, transfer 
between lakes, etc.) and inversely proportional to the mean depth of the lake and hydraulic 
flushing rate plus a constant, 10.   

     L              
[P] =   10+ ρz  

 
Results from the model are included in Table 26. The model did not perform well, and 
underestimated the actual measured amounts of phosphorus in Deep, Loomis, Mink, Moss, 
Silver, Spectacle, and Wauhob lakes (JFNew, 2003).  For Canada and Flint lakes, the model 
over-estimated the in-lake phosphorus concentration.  The model did, however, document large 
volumes of internal loading in Deep, Loomis, Moss and Wauhob lakes. The model’s poor 
performance rests with the complex hydrology of the lakes and some other possible sources of 
phosphorus.  These other sources include: 1) internal loading, whereby soluble reactive 
phosphorus is released from the lake bottom or hypolimnetic waters, 2) fall dieback of rooted 



Valparaiso Lakes Watershed Management Plan  January 23, 2006 
Porter County,  Indiana 

 
File # 97-02-25-04 

41

macrophytes, whereby nutrients contained in the plants tissues are released upon the plants’ 
senescence;  3) pH levels above 9 causing biologically or physically bound phosphorus to be 
released; or 4) re-suspension of sediments with their associated phosphorus.  All of these are 
internal sources of phosphorus and are highlighted in Figure 13. 
 
Table 26. Comparison of total phosphorus concentration predicted by the Vollenweider 
model to the actual measured total phosphorus concentration in each of the Valparaiso 
Lakes. 

Lake Predicted P (µg/L) Measured P (µg/L) Internal P Loading 
Canada 164 74  
Deep 38 313 Yes 
Flint 751 118 Yes 
Long 62 60  
Loomis 20 208 Yes 
Mink 27 158  
Moss 32 173 Yes 
Silver 12 84  
Spectacle 84 139  
Wauhob 49 393 Yes 

 
 
 

Internal Phosphorus Cycling

Dead plants settle
down to the sediments

Bacteria decompose
the plant materials

Oxygen is consumed
by the bacteria during 
decomposition

Phosphorus is released from
the sediments back into the
water where it encourages 
the growth of more plants

 
Figure 13. Internal phosphorus cycling.  Anoxia at the lake bottom can cause chemically 
reducing conditions that drive internal phosphorus release. 
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The high nutrient content of the Valparaiso Lakes cannot come solely from internal cycling.  
Natural conditions or catastrophic events like 100 to 500-year floods and tornadoes can cause 
landscape level changes which cause erosion. Erosion of soils leads to the introduction of 
sediment and nutrients to lakes. These types of events are unpreventable. Conversely, 
development with its land-altering activities, introduces more nutrients than can be flushed from 
the system. In the Valparaiso Lakes watershed, water pollution from urban development, loss of 
wetlands which serve as a sink for sediments and nutrients in some cases, and a lack of buffers is 
of concern.  These and other external sources of water pollution were reviewed in JFNew (2003). 
Other external sources may include poorly functioning septic systems, overuse of lawn and 
garden fertilizers, and introduction of trash, grass clippings or pet wastes into the lakes.  

4.3 Identification of Priority Areas 
Through site visits and lake sampling, the diagnostic study identified several areas where 
implementation of best management practices or changes to current practices could improve 
water quality.  JFNew (2003) summarized these management options, which are shown in Table 
27.  Management options include watershed approaches as well as in-lake options, which treat 
the symptoms of high nutrient concentrations and low oxygen levels. 

4.3.1 Watershed Management Options 
Sewers and Septic Systems – Canada, Deep, Long, Loomis, Mink, Moss, Spectacle, 
Wauhob 
Many of the septic systems in the Valparaiso Lakes watershed do not adequately treat 
wastewater;  failure of septic systems has been reported around Mink, Long, Wauhob, Loomis, 
and Spectacle lakes (Keith Letta, Porter County Health Department Administrator, personal 
communication in JFNew, 2003).  Septic failure leads to delivery of nutrients, pathogens, and 
other oxygen demanding substances to the lakes. 
 
Property owners can minimize problems posed by septic systems.  Property owners should have 
their tanks pumped once a year.  Residents should use extreme care when flushing household 
cleaners or “septic cleaners” down the drain. Where necessary and where possible, systems 
should be upgraded to ensure they can handle any increase in waste stream that has occurred 
over the years.  Water conservation measures such as using low-flow toilets or taking shorter 
showers will also decrease the loading to septic systems. 
 
As an alternative to septic systems, wastewater wetlands typically produce cleaner effluent at the 
end of a leach field than traditional septic systems. Leach fields of wastewater wetlands are 
smaller than traditional leach fields making them more attractive on lots where space is limited.  
Despite this, there still may be insufficient space on some of the lots for such a system.  
Wastewater wetlands may however be an option at Camp Lawrence or the Mink Lake golf 
course where there is sufficient space.   
 
Despite the presence of maintenance and alternative treatment system options, ultimately the un-
sewered portions of the Valparaiso Lakes watershed, such as Deep Lake, must possess some type 
of sanitary sewer system to convey the area’s wastewater to an appropriate treatment facility.  A 
sewer system would eliminate a portion of the nutrient load to the lakes, improving the lakes 
water quality and limiting their productivity.   
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Table 27.  Management Options Identified in Valparaiso Lakes Diagnostic Study 
Management Option Canada Deep Flint Long Loomis Mink Moss Silver Spectacle Wauhob 
Sewers – Provision of sewers or use of alternatives x x  x x x x  x x 
Buffers – Establishment around lakes   x x x x x  x x 
Property Owner Best Management Practices x x x x x x x  x x 
Urban Best Management Practices   x x x   x x  
Future Development Considerations x x x x x x x x x  
Planning Ordinances  x x x x x x x x   
Trash Removal   x x x x x  x x 
           
Promote Healthy Aquatic Plant Community         x  
Aquatic Plant Protection  x x x x x x x  x 
Nuisance/Exotic Species Control x  x x x x x x x x 
Fisheries Renovation         x  
Upper Watershed Management x x x x x     x 
           
Monitoring x x x x x x x x x x 
           
Dredging         x  
Alum Treatment  x         
Hypolimnetic aeration   x  x      
Bio-manipulation   x  x      
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Buffers – Flint, Long, Loomis, Mink, Moss, Spectacle, Wauhob Lakes 
Highly erodible soils exist on approximately 250 acres of the watershed.  Most of these soils lie 
adjacent the lakes (Figure 6).  Any land disturbing activity, rain event, wind, freeze-thaw cycle, 
or animal activity may cause these types of soils to erode.  Sediment with attached nutrients, 
pesticides applied to the watershed, pathogens, and other pollutants can enter the lakes through 
erosion of the soils. Lack of lakeside buffers can exacerbate any existing problem associated 
with the presence of erodible soils.  Like many of the lakes in northern Indiana (and much of the 
Midwest), several of the Valparaiso Lakes suffer from inadequate buffers. Buffers can reduce up 
to 80% of the sediment, 50% of the phosphorus, and 60% of the pathogens in runoff 
(Conservation Technology Information Center, 2000).  
 
Despite the importance of shoreline buffers, many residents remove any vegetation from their 
shoreline property.  The consequence is often visible in the lake water clarity/quality.  For 
example, Flint, Loomis, and Spectacle exhibit some of the poorest water clarity.  Large 
percentages of these lakes’ shoreline consist of developed land.  It is likely that the lack of 
buffers around Flint, Loomis, and Spectacle plays a role in the observed poor clarity. Areas 
lacking any form of buffer or plant cover along the lakes’ shorelines leads to erosion, which can 
contribute to poor water quality.  Figure 14 depicts various areas where shoreline erosion was 
documented during the completion of the diagnostic study (JFNew, 2003).  Given the relatively 
high nutrient concentrations and poor water clarity observed in the Valparaiso Lakes, 
stabilization and  installation of buffer zones around these lakes should be a priority.  Mink and 
Moss lakes have had buffers successfully installed in 2005. 
 
Other areas that would benefit from a large-scale buffer installation are the Spectacle Lake 
shoreline and the western portion of Loomis Lake’s shoreline.  Canada geese are regular visitors 
to these lakes, adding nutrients, pathogens, and oxygen demanding substances to the lakes.  
Adequate buffers around these lakes can reduce introduction of sediments to the lakes and keep 
geese from entering the lakes. 
 
Iindividual lakeshore property owners can create their own shoreline buffers on their properties. 
In those areas that do not have seawalls, rushes (Juncus spp.), sedges (Carex spp.), pickerel weed 
(Pontederia cordata), arrowhead (Sagittaria latifolia), and blue-flag iris (Iris virginica ssp. 
shrevei) offer an aesthetically attractive, low profile community in wet areas.  Behind existing 
seawalls, a variety of upland forbs and grasses that do not have the same fertilizer/pesticide 
maintenance requirements as turf grass may be planted in its place.  Plantings can even occur in 
front of existing seawalls.  Bulrushes (Scirpus spp.) and taller emergents are recommended for 
this. The restoration of native shoreline or the planting of emergents in front of seawalls also 
discourages Canada geese.   
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Figure 14.  Shoreline erosion around the Valparaiso Lakes.  
 Source: JFNew (2003) 
 
Private Landowner Best Management Practices 
Application of lawn and garden fertilizers to lawns adjacent the lakes introduces unwanted 
amounts of phosphorus, nitrogen, and toxic organics that lead to poor water quality.  Deposition 
of grass clippings and pet waste into the lake also constitutes another source unwanted nutrients. 
Total phosphorus in grass clippings ranges from approximately 0.32% to 0.45% by weight (W. 
Kussow , U. Wisconsin, personal communication, 2005). Consequently, for every  pound of 
grass clippings added to a lake, about 1,450 mg of phosphorus is added to the lake. Trash, 
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comprised of drums, was found in the lakes during the diagnostic study. These drums should be 
removed. Decaying trash increases biological and chemical oxygen demand.  Since several lakes 
possess large anoxic zones,  the addition of oxygen demanding substances only exacerbates the 
problem. The greatest sources of biological oxygen demand are in-lake phenomena such as the 
die-back of aquatic macrophytes and algal blooms.  However, toxic substances may also demand 
oxygen as a part of their breakdown.   
 
Private landowners around the Valparaiso Lakes could utilize best management practices to 
reduce pollutant inputs to lakes.  Actions that landowners can take include applying phosphorus-
free fertilizers. Even before application of fertilizers, landowners can test soil to determine the 
level of fertilizers require for their specific soil type.  Landowners adjacent lakes should never 
allow grass clippings to enter lakes.  Also, landowners should not allow pet waste to enter the 
lakes. 
 
Landowners can inventory their own stormwater sources such as drains, roadways, parking 
areas, driveways, and rooftops which may lead directly to the lakes. The next step involves 
disconnecting drains and installing vegetative filters, rain gardens, and gravel infiltration areas to 
ensure that water infiltrates through the ground before entering the lake. 
 
Also, a portion of any private landowner’s property is typically developed as some impervious 
type of surface.  Maintaining a clean driveway or other impervious surface is important, and can 
reduce runoff of toxic chemicals such as oil and grease, anti-freeze, and other components from 
directly entering the lakes. 
 
Urban Best Management Practices 
Typical urban landscapes contribute to water pollution, and as a result, watershed stakeholders 
must also focus on urban watershed management. Much of the southern portion of the 
Valparaiso Lakes watershed consists of residential and commercial developments. The U.S. 
Environmental Protection Agency’s National Urban Runoff Program (USEPA, 1983) results 
suggest that pollutant runoff rates, including nutrients and suspended solids, will increase as land 
is converted from agricultural fields to urban landscapes.  Reckhow and Simpson (1980) found 
similar results in their review of studies of nutrient export rates from various landscapes.  
Bannerman et al. (1993) reported that streets and parking lots release significant amounts of 
stormwater contaminants.   
 
Urban best management practices (BMPs) as they pertain to reducing polluted runoff into the 
Valparaiso Lakes are manifold, and range from prevention of stormwater runoff to end-of-the 
line treatment prior to release surface waterbodies. Measures to prevent and reduce stormwater 
runoff aid in reducing pollutants loads, but must be planned for before, during, and after project 
initiation.  These measures typically fall into one of five categories: 1) planning for development, 
2) adherence to local and state stormwater pollution prevention ordinances, 3) limiting 
imperviousness of the development, 4) focusing on stormwater pollutant source and conveyance 
reduction, and 5) proper site design.  The JFNew (2003) studies describe these measures in 
detail. 
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In addition to prevention and reduction of stormwater production, watershed stakeholders can 
work with the City of Valparaiso to obtain more treatment for stormwater after it enters 
individual storm drains. To that end, watershed stakeholders including VLACD and Valparaiso 
Chain of Lakes Watershed Group (VCW) have inventoried and continue to inventory storm 
conveyance systems.  Failures or improperly functioning systems should be reported and 
repaired.  
 
Also, VLACD is currently working with the Northwestern Indiana Regional Planning 
Commission (NIRPC) to address the municipal separate stormwater system (MS4) requirements 
(VLACD response to 2005 questionnaire). According to the 1996 National Water Quality 
Inventory, stormwater runoff is a leading source of water pollution. The Indiana Stormwater 
Program for MS4s, which is managed by the Indiana Department of Environmental 
Management, is designed to reduce the amount of sediment and pollution that enters surface and 
ground water from storm sewer systems to the maximum extent practicable. Stormwater 
discharges associated with MS4s are regulated through the use of National Pollutant Discharge 
Elimination System (NPDES) permits. Through this permit, the owner or operator is required to 
develop a stormwater pollution prevention program (SWPPP) that incorporates best management 
practices (BMPs) applicable to their MS4.   
 
Lastly, the City of Valparaiso has recognized that good land management and planning ensures 
the ecological health of the lakes and has developed a growth management plan as part of its 
overall comprehensive city plan.  The Growth Management Plan (Camiros, Ltd and Earth Tech, 
2000) describes an overall vision of the city and lists goals, objectives, and policies that if 
implemented will help the City realize its vision. Watershed stakeholders should support this 
plan and expand upon it.  

4.3.2 In-Lake Management Options 
Alum Treatment 
Phosphorus precipitation and inactivation are designed to remove phosphorus from the water 
column and to prevent release of phosphorus from sediments.  This nutrient control strategy is 
aimed at minimizing planktonic algal growth.  The treatment involves adding aluminum salts to 
the lake.  These salts form a floc or an agglomeration of small particles.  This floc (e.g. Al(OH)3) 
acts in two ways: (a) it absorbs phosphorus from the water column as it settles, and (b) it seals 
the bottom sediments if a thick enough layer has been deposited.  Phosphorus can also precipitate 
out as an aluminum salt (e.g. AlPO4).   
 
Wauhob Lake is a prime candidate for an alum treatment in the future.  Although this lake 
currently has the highest Secchi disk transparency and a relatively low concentration of total 
phosphorus in the epilimnion (0.029 mg/L), it has the highest hypolimnetic phosphorus 
concentration of all the lakes. Over time, the epilimnetic phosphorus concentration in Wauhob 
Lake will gradually increase, eventually reaching the point where regular and persistent algal 
blooms are the norm.  Deep Lake is another potential candidate for alum treatment. 
 
Hypolimnetic Aeration 
Hypolimnetic aeration is a technique used to remedy oxygen depletion in the bottom waters of a 
stratified lake without disturbing the existing thermal conditions.  There are two basic aeration 
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strategies: (a) air or oxygen is introduced directly to the hypolimnion, or (b) the hypolimnetic 
water is pumped to the lake surface or to an onshore splash basin where it is aerated before being 
returned to the lake bottom.  Crucial to the success of this process is the size of the aerator.  
Cooke et al. (1993) provide guidance on determining aeration capacity needs.  
 
Flint Lake would be a prime candidate for hypolimnetic aeration.  This lake had an extensive 
zone of anoxia extending from about 13 feet below the lake’s surface to the lake bottom at 67 
feet according to the 2001 diagnostic survey.  Loomis Lake also has an extensive anoxic zone 
that could be improved by hypolimnetic aeration. 
 
Biomanipulation   
Biomanipulation is considered a ‘top-down’ approach because algae are controlled by 
manipulating predators above them on the food chain.  For example, zooplankton populations 
can be increased by limiting predation on them by planktivores.  This can be accomplished by 
stocking the lake with more piscivores (fish-eating fish).  In addition, because zooplankton spend 
their days in deep, dark water to avoid being eaten by sight-feeding fish and move up to feed on 
algae during the dark of night, daytime zooplankton refuges can be created by using 
hypolimnetic aeration (see above) to insure that they have oxygenated deep, dark water in which 
to spend their days.  Thus biomanipulation can improve a lake’s fisheries by improving the 
predator-prey balance and can also help reduce algae densities and improve Secchi disk 
transparency. 
 
Biomanipulation has already occurred on Flint, Long, Loomis, Spectacle, and Wauhob lakes 
with efforts to remove bluegill.  These efforts were not necessarily geared towards managing 
algal populations, but instead aimed at improving the fisheries.  Manipulation of the fisheries has 
not always proved successful in Loomis Lake, and efforts to manipulate algal populations 
through fisheries or other planktivores may be difficult. 
  
Control of Nuisance Aquatic Plants 
There are  a number of options for nuisance aquatic plant control available to stakeholders and 
property owners adjacent to the lakes.  The options range from chemical control to hand 
harvesting to use of biological controls.  Some options may be more environmentally suitable 
while others like chemical control are the most effective means of controlling invasive species 
such as Eurasian water milfoil. Controlling nuisance aquatic plants achieves two objectives – 
reduction of invasives and protection of native of aquatic plants. Controlling aquatic vegetation 
requires a permit from the Indiana DNR. 
 
Of all the lakes, Flint and Loomis should be targeted for control.  The areas west of the boat 
ramp off Flint Lake Gateway Road and along the developed northern edge of the Flint Lake 
support extensive beds of Eurasian water milfoil. The largest bed of Eurasian water milfoil in 
Loomis Lake is found at the boat ramp, and the lake also suffers from heavy growth of curly leaf 
pondweed. 
 
Biological Control 
Euhrychiopsis lecontei, a weevil, has been implicated in a reduction of Eurasian water milfoil in 
several northeastern and midwestern lakes (USEPA, 1997).  Cost effectiveness and 
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environmental safety are among the advantages to using the weevil rather than traditional 
herbicides in controlling Eurasian water milfoil (Christina Brant, EnviroScience, personal 
communication).  One drawback for the use of weevils is that reduction of Eurasian water milfoil 
occurs over the course of several years in contrast to the immediate response seen with 
traditional herbicides.  Additionally, the weevils require natural shorelines for over-wintering.  
While the Valparaiso Lakes possess large stretches of natural shoreline, these areas do not 
necessarily coincide with the areas of Eurasian water milfoil infestation.  Thus, the lakes may not 
be good candidates for weevil release.   
 
The Indiana Department of Natural Resources released E. lecontei weevils in three Indiana lakes 
to evaluate the effectiveness of utilizing the weevils to control Eurasian water milfoil in Indiana 
lakes.  The results of this study were inconclusive (Scribailo and Alix, 2003), and the IDNR 
considers the use of the weevils on Indiana lakes an unproven technique and only experimental 
(Rich, 2005).  
 
Chemical Control 
Herbicides are the most traditional means of controlling aquatic vegetation.  Because Flint Lake 
serves as a back-up drinking water supply, the United Sates Environmental Protection Agency 
severely restricts the use of aquatic herbicides in the Valparaiso Lakes. Lake managers may 
utilize two herbicides in such situations: copper sulfate and fluridone.  Copper sulfate treats 
algae, while fluridone treats macrophytes.  Fluridone is very expensive ($750- $1200/acre or 
more), and it should be applied only by highly experienced applicators.  Application requires a 
bioassay of plants to determine the effective concentration and careful monitoring of the 
concentration in the water (Mark Mongin, SePro, personal communication). 
 
While providing a short-term fix to the nuisances caused by aquatic vegetation, chemical control 
is not a lake restoration technique. Herbicide and algaecide treatments do not address the reasons 
why there is an aquatic plant problem, and treatments need to be repeated each year to obtain the 
desired control.  In addition, some studies have shown that long-term use of copper sulfate 
(algaecide) has negatively impacted some lake ecosystems.  Such impacts include an increase in 
sediment toxicity, increased tolerance of some algae species, including some blue-green 
(nuisance) species, to copper sulfate, increased internal cycling of nutrients and some negative 
impacts on fish and other members of the food chain (Hanson and Stefan, 1984 cited in Olem 
and Flock, 1990).  As a relatively new product, studies evaluating the long-term effects of  
Fluridone are not available. 
 
Preventive Measures  
Preventive measures are necessary to curb the spread of nuisance aquatic vegetation.  Although 
milfoil is thought to ‘hitchhike’ on the feet and feathers of waterfowl as they move from infected 
to uninfected waters, the greatest threat of spreading this invasive plant is humans.  Plant 
fragments snag on boat motors and trailers as boats are hauled out of lakes.  Milfoil, for example, 
can survive for up to a week in this state; it can then infect a milfoil-free lake when the boat and 
trailer are next launched.  It is important to educate boaters to clean their boats and trailers of all 
plant fragments each time they retrieve them from a lake. 
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Educational programs are effective ways to manage and prevent the spread of aquatic nuisance 
species such as Eurasian water milfoil, zebra mussels, and others.  Of particular help are signs at 
boat launch ramps asking boaters to check their boats and trailers both before launching and after 
retrieval.  All plants should be removed and disposed of in refuse containers where they cannot 
make their way back into the lake.  The Illinois-Indiana Sea Grant Program has examples of boat 
ramp signs and other educational materials that can be used at the Valparaiso Lakes.  This will 
help prevent the introduction of aquatic nuisance species into other Valparaiso Lakes and other 
lakes that Valparaiso Lakes users visit. Permission is required from the Indiana DNR to post 
signs. 
 
Hand Harvesting 
While lake-wide aquatic plant control is not needed on these lakes, control in small areas where 
human uses are hampered by extensive growths (docks, piers, beaches, boat ramps) are 
warranted.  In these small areas, plants can be efficiently cut and removed from the lake.  In less 
than one hour every 2-3 weeks, a homeowner can harvest aquatic plants from along docks and 
piers.  This is more efficient and quick-acting, and less toxic for small areas than spot herbicide 
treatments. 
 
Dredging 
Dredging is a less favorable option in controlling nuisance plants. It involves removing 
sediments from a designated area.  Both sediments and plant material are pumped out of the lake 
onto an upland site. This technique is typically used to increase the depth of a lake for 
recreational purposes or to decrease available phosphorus that would otherwise be subject to re-
suspension by boat props. Side benefits to dredging are the reduction of nuisance plants and 
phosphorus. Since lake sediments can contain biologically available phosphorus (SRP), 
particularly in the anoxic waters of the Valparaiso Lakes, their removal aids in reducing internal 
cycling of phosphorus.  Spectacle Lake, which is the shallowest of all the Valparaiso Lakes, may 
be the best candidate for dredging. 
 
 5.0 GOALS 
 
In any logical sequence of events for a management plan, during open meetings the stakeholders 
would identify issues, and subsequently develop goals that may remedy those issues. Instead, in 
2005 as a means of resurrecting the planning effort, stakeholders were asked twice to respond to 
a questionnaire seeking their input about goals for the water quality of the lakes.  The first 
request resulted in one comment and the second resulted in 7 comments. The identified goals 
were: 

•  Monitoring of water quality 
•  Protection of wetlands 
•  Reduction of water quality decline 
•  Prohibition of phosphorus fertilizers 
•  Education 
•  Completion of and paying for WMP 
•  Reduction of invasive aquatic plants 
•  Reduction of  nutrient loading 
•  Improvement of stormwater  infrastructure 
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•  Improvement of alarm system for pump failure 
•  Identification of illicit inputs 
•  Reduction of goose population 
•  Re-introduction of native aquatic plants 

 
Some stakeholders provided very specific goals, and while helpful, the specific issue which the 
goal addresses may be resolved by the time this document is completed.  For example, several 
stakeholders were very concerned about the extension of Vale Park Road through a wetland. 
This is a specific permitting issue with an outcome occurring most likely before the completion 
of this document.  Regardless, it is addressed at a more general level in the goals and objectives 
section under the topic of wetlands.  Some goals provided in this document relate to issues and 
management options outlined in the diagnostic study, but not specified in the responses from the 
stakeholders. It is important in any planning document to cover all the bases and not eliminate 
any goal or any action that may contribute to achieving good water quality in the Valparaiso 
Lakes watershed.  It is also important to have measurable goals so that the stakeholders can 
determine levels of success. To that end, the goals presented by the stakeholders and based on 
management options from the diagnostic study are edited so that they can be measured. 
 
Also, in the questionnaire, stakeholders were also asked to provide a summary of actions they 
have taken to improve water quality.  These actions  include: 

•  Educating individuals regarding sources of non-point pollution. 
•  Promoting best management practices associated with development. 
•  Planting and implementing proper drainage into Mink and Moss lakes from golf course. 
•  Installing rain garden at a storage building. 
•  Testing and monitoring the lakes. 
•  Identifying storm conveyance systems within the VLACD. 
•  Working with NIRPC on MS4 requirements. 

 
All of these actions address some component of the management options discussed in Section 
4.3 and goals discussed in this section.  These actions and others will address achieving overall 
goals.  Table 28 presents goals and actions for the Valparaiso Lakes. The goals are also described 
more thoroughly following Table 28.   

Many of the respondents to the questionnaire requested continued lake and aquatic monitoring as 
a goal.  While important as a goal, perhaps it is more meaningful to recognize that continued 
monitoring of lake water quality is a measure of the success of the stated goals and actions.  
Therefore, monitoring lake water quality and aquatic plant health is one of the measurements of 
success for many of the objectives and actions, and should be a strategic component of this plan. 
 
The goals identified for the Valparaiso Lakes watershed are: 

•  By 2020, reduce the phosphorus concentration in the Valparaiso Lakes to achieve a 
Carlson total phosphorus Trophic Status Index between 40-50 (mesotrophic conditions). 

•  By 2011, reduce coverage of invasive aquatic plant species by 50% in each of Canada, 
Flint, Long, Loomis, Mink, Moss, Silver, Spectacle, and Wauhob lakes. 

•  By 2015, reduce E. coli concentrations at beach sites to meet applicable state standards of 
235 colonies/100 ml. 
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Table 28.  Goals, Objectives and Actions for the Valparaiso Lakes Watershed 
# Goal Objective Action Start End Potential 

Responsible 
Parties 

Resources Checkpoints Products 

1 By 2020, reduce 
phosphorus 
concentration in the 
Valparaiso Lakes to 
achieve a Carlson 
Total Phosphorus 
Trophic Status Index 
of 40-50 
(mesotrophic 
conditions). 

1. Improve 75% of 
existing septic 
systems and/or install 
sewer on properties 
around Canada, Deep, 
Long, Loomis, Mink, 
Moss, Spectacle, and 
Wauhob lakes. 

Identify  septic failures 
around the Valparaiso 
Lakes. 
 
Identify existing incentive 
and funding opportunities 
for improved wastewater 
treatment. 
 
Identify potential watershed 
and lake residents to explain 
participation benefits. 

2006 2020 Beach and Lake 
Associations around 
Flint, Loomis, Long,  
Spectacle, Wauhob 
lakes, VLACD, 
VCW 

IDEM 319 
funding and 
Indiana Rural 
Water Alliance 
 
VLACD, 
Leadership, 
Associations, 
Volunteers,  
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

75% of existing 
septic systems 
replaced or 
improved, and/or 
sewers installed 
on all lake 
properties. 

  2. Reduce geese 
populations on 
lakeshore properties. 

Install natural vegetation 
(tall and dense) buffer strips 
along 35% of lakeshore 
properties. 
 
Introduce egg treatments, 
and re-location efforts. 
 
Work with Ducks Unlimited 
or DNR to develop 
treatment program. 

2006 2011 Beach and Lake 
Associations, VCW 

Leadership, 
Associations, 
Volunteers, 
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

35% of lake front 
properties with 
50% natural 
shoreline filter 
strips. 
 
Re-location of 
50% of goose 
population. 

  3. Improve lakeshore 
stability, and reduce 
erosion.   

Install 8 shoreline 
stabilization features along 
lakeshores at identified 
sections of Loomis, Long,  
Spectacle and Flint lakes. 
Includes stabilization of 
shoreline at Loomis and 
Spectacle lakes at Rogers 
Lakewood Park. 

2006  2015 City of Valparaiso 
Dept. Parks and 
Recreation, 
Beach and Lake 
Associations, 
VLACD,VCW, 
Individual Property 
Owners 

Leadership, 
Associations, 
Volunteers, 
VCW, 
Individual 
Property 
Owners 

Annual update 
to VLACD, 
VCW, City of 
Valparaiso 
Dept. Parks 
and 
Recreation,  
and 
Associations 

Features already 
installed on Mink 
and Moss lakes 
(VLACD). Eight 
more erosion 
control features in 
watershed. 
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Goals, Objectives and Actions for the Valparaiso Lakes Watershed 
# Goal Objective Action Start End Potential 

Responsible 
Parties 

Resources Checkpoints Products 

1 Continued: 
By 2020, reduce 
phosphorus 
concentration in the 
Valparaiso Lakes to 
achieve a Carlson 
total phosphorus 
Trophic Status Index 
between 40-50 
(mesotrophic 
conditions). 

4. Improve or 
construct 10 acres of 
wetlands. 

Identify possible locations 
for wetland restoration.   
 
Identify existing incentive 
and funding opportunities 
for wetland improvement or 
construction.  
  
 Identify potential 
watershed and lake 
residents to explain 
participation benefits.  
 
Host an educational day 
with information about 
wetland benefits. 
 
Create wetlands on selected 
sites. 

2006 2020 Beach and Lake 
Associations, VCW, 
VLACD 

IDEM 319 
funding, State 
Wildlife  
Grants, and 
Mitigation 
Requirements 
 
Leadership, 
Associations, 
Volunteers, 
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

10 additional acres 
of functioning 
wetlands in 
watershed. 

  5. Reduce 
contamination from 
urban infrastructure. 

Enforce local and state 
erosion control ordinances. 
 
 

2006 2020 City of Valparaiso, 
SWCD, IDEM 
through Rule 5 
 
 

Municipality 
officials, State 
Agencies, and 
Individuals 

Annual update 
to VLACD, 
VCW and 
Associations 

Report from City 
and IDEM on  
erosion control 
violations and 
actions taken to 
rectify violations. 

   Develop and implement the 
MS4 plan. 

2006 Based 
on 
existing 
VLACD 
plan 

VLACD, NIRPC VLACD  Annual review 
by IDEM, 
VLACD, 
NIRPC  

Provide cleaner 
stormwater than 
current conditions 
(VLACD, pers. 
comm., Jan., 
2006) 

   Support of and advocacy for 
comprehensive city plan. 

2006  2020 VCW, Beach and 
Lake Associations, 
Individual Property 
Owners 

VCW, Beach 
and Lake 
Associations 

Annual update 
to VLACD, 
VCW and 
Associations 

Attendance at 
local meetings 
regarding updates 
to Growth 
Management Plan  
and other plans. 
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Goals, Objectives and Actions for the Valparaiso Lakes Watershed 
# Goal Objective Action Start End Potential 

Responsible 
Parties 

Resources Checkpoints Products 

1 Continued: 
By 2020, reduce 
phosphorus 
concentration in the 
Valparaiso Lakes to 
achieve a Carlson 
total phosphorus 
Trophic Status Index 
of 40-45 
(mesotrophic 
conditions). 

Continued: 
5. Reduce 
contamination from 
urban infrastructure. 

Proper site planning  for 
new developments. 

2006  2020 City of 
Valparaiso, 
Porter County 
Surveyor, 
Valparaiso 
Stormwater 
Management 
Board 

City of 
Valparaiso, 
Porter County, 
Valparaiso 
Stormwater 
Management 
Board  

Annual update to 
VLACD, VCW, 
and Associations 

Integration of 
proper site 
planning in new 
developments.   

  6. Reduce residential 
lawn phosphorus 
contamination. 

Educate residents about 
proper lawn and garden 
fertilization, disposal of 
lawn clippings and pet 
wastes, and impacts to lakes 
from these sources. 

2006 2011 Beach and Lake 
Associations, 
VCW 

Leadership, 
Associations, 
Volunteers, 
VCW 

Annual updates to 
VLACD, VCW, 
and Associations 

Motivate 100% 
of lake residents 
to use 
appropriate 
fertilizers and 
dispose of lawn 
clippings and pet 
wastes 
appropriately. 

   Identify local retailers that 
sell phosphorus-free lawn 
fertilizer. Publish 
availability in newsletters, 
newspapers, and pamphlets. 

2006  2011 Beach and Lake 
Associations, 
VCW 

Leadership, 
Associations, 
Volunteers 

Annual updates to 
VLACD, VCW, 
and Associations 

Motivate 100% 
of lake residents 
to use 
appropriate 
fertilizers and 
dispose of lawn 
clippings 
properly 
(VCW). 
 

   Obtain voluntary 
agreements from lake 
residents to use 
phosphorus–free fertilizer. 
 

2006  2011 Beach and Lake 
Associations, 
Individual 
Property Owners  

VCW, Beach 
and Lake 
Associations 

Annual updates to 
VLACD, VCW, 
and Associations 
stating number of 
agreements made. 
 
 
 
 
 
 

200 signed 
agreements 
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Goals, Objectives and Actions for the Valparaiso Lakes Watershed 
# Goal Objective Action Start End Potential 

Responsible 
Parties 

Resources Checkpoints Products 

1 Continued: 
By 2020, reduce 
phosphorus 
concentration in the 
Valparaiso Lakes to 
achieve a Carlson 
total phosphorus 
Trophic Status Index 
of 40-45 (mesotrophic 
conditions). 

Continued: 
6. Reduce residential 
lawn phosphorus 
contamination. 

Pursue phosphorus ban at 
the municipal, county, and 
state level. 

2006 2011 VCW VCW, Beach 
and Lake 
Associations 

Annual update 
to VLACD, 
VCW, and 
Associations. 

Statute established 
that bans 
phosphorus 
fertilizers at 
municipal, county, 
or state level. 

  7. Introduce in-lake 
phosphorus 
management to Deep 
and Wauhob lakes 
by applying alum. 

Seek experienced 
applicator. Assess cost 
estimate. Seek funding. 
Have applicator test 
chemical conditions to 
determine adequate 
conditions for treatment. 
Have applicator conduct 
treatment. 

2006 2011 Beach and Lake 
Associations, 
VLACD 

Leadership, 
IDEM 319 
funding 

Annual updates 
to VLACD, 
VCW, and 
Associations 

Alum applied to 
lakes by certified 
applicators.   

  8. Introduce in-lake 
management to Flint 
and Loomis lakes by 
aeration. 
 

Review guidance on types 
of aeration systems. Review 
types of aeration systems 
and seek cost estimates. 
Obtain funding. Seek firm 
to install aeration system in 
Flint and Loomis lakes. 

2006 2011 Beach and Lake 
Associations, 
VLACD 

Leadership, 
IDEM 319 
funding 

Annual updates 
to VLACD, 
VCW, and 
Associations 

Air introduced into 
hypolimnion of 
both lakes. 

  9. Assess natural and 
constructed storm 
conveyance systems. 

Inventory constructed storm 
conveyance systems. 
 

2006 2015 VLACD, Stormwater 
Management Board, 
VCW 

VLACD, 
NIRPC, VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

VLACD working 
with NIRPC on 
MS4 requirements, 
VLACD and 
VCW conducting 
inventory. 
 
 

   Install functional 
stormwater conveyance 
systems, retrofit existing 
systems. 

2006 2015 Developers, City of 
Valparaiso, 
Valparaiso 
Stormwater 
Management Board, 
VLACD 

Developers, 
City of 
Valparaiso, 
VLACD 

Annual update 
to VLACD, 
VCW, and 
Associations 

Installation of 
grassed shoulders, 
roadside swales, 
gravel infiltration 
trenches, rain 
gardens 
(VLACD). 
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Goals, Objectives and Actions for the Valparaiso Lakes Watershed 
# Goal Objective Action Start End Potential 

Responsible 
Parties 

Resources Checkpoints Products 

1 Continued: 
By 2020, reduce 
phosphorus 
concentration in the 
Valparaiso Lakes to 
achieve a Carlson 
total phosphorus 
Trophic Status Index 
of 40-45 (mesotrophic 
conditions). 

Continued: 
9. Assess natural and 
constructed storm 
conveyance systems. 

Implement improvements to 
the Listenberger drain on 
the Urschel property (see 
JFNew Feasibility Study,  
2004). 
 

2006 2011 VLACD, consultants LARE funding Annual update to 
VLACD, VCW, 
and Associations 

Improvement of 
Listenberger 
drain, reduction of 
sediment, 
nutrients, and 
hydrocarbon 
inputs to Flint 
Lake. 

  10. Prevent 
wastewater from 
entering lakes. 

Install improved alarm 
systems at pumping station 
to prevent accidental 
overflows. 

2006 2011 VLACD VCW, Beach 
and Lake 
Associations 

Annual update 
to VLACD, 
VCW, and 
Associations 

Functioning alarm 
systems. 
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Goals, Objectives and Actions for the Valparaiso Lakes Watershed 

# Goal Objective Action Start End Potential 
Responsible 
Parties 

Resources Checkpoints Products 

2 By 2011, reduce  
coverage of invasive 
aquatic plant species 
by 50% in each of 
Canada, Flint, Long, 
Loomis, Mink, Moss, 
Silver, Spectacle and 
Wauhob lakes. 

1. Complete a LARE-
funded aquatic plant 
management plan 

Apply for funding to 
complete plan.  Write plan. 
Implement plan. 

2006 2011 VLACD, Beach and 
Lake Associations 

LARE funding Annual update 
to VLACD, 
VCW, and 
Associations 

Planned approach 
to aquatic plant 
management. 
Future funding for 
management 
options. 

  2. Treat lakes using 
chemical treatment or 
mechanical 
harvesting. 

Identify current location of 
invasive species in Flint and 
Loomis lakes and others; 
Use chemical treatment in 
Flint and Loomis lakes and 
others; mechanically harvest 
areas near piers, docks, 
beaches and boat ramps. 

2006 2011 Beach and Lake 
Associations, City of 
Valparaiso Dept. of 
Parks and Recreation, 
Individual Property 
Owners 

LARE funding, 
Leadership, 
Associations 
Volunteers, 
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 
based on lake 
monitoring 

Reduction of 
invasive aquatic 
plant species by 
50% in each listed 
lake. 

  3. Sign lakes and 
educate lake users 
regarding invasive 
species 

Contact DNR for permission 
to sign.  Purchase signs, and 
install around lakes. 

2006 2008 Beach and Lake 
Associations, VCW, 
VLACD, City of 
Valparaiso Dept. of 
Parks and Recreation 
 

LARE funding, 
Leadership, 
Associations 
Volunteers, 
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

All boat launch 
ramps signed 
appropriately. 

  4. Educate lake 
property owners about 
the benefits of native 
aquatic vegetation. 

Develop and provide 
pamphlets for lake property 
residents.  
 
Introduce a lake education 
day at each lake. Select day. 
Provide speakers, booths, 
kids activities, and 
information. 

2006 2008 Beach and Lake 
Associations, VCW, 
VLACD 

Leadership, 
Associations, 
Volunteers, 
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

Distribution of 
1000 pamphlets to 
lake property 
owners (VCW). 
Attendance at lake 
education day by 
50% of lake 
residents. 
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Goals, Objectives and Actions for the Valparaiso Lakes Watershed 

# Goal Objective Action Start End Potential 
Responsible 
Parties 

Resources Checkpoints Products 

3 Reduce E. coli 
concentrations at 
beach sites to 
applicable state 
standards of 235 
col./100 ml by 2015. 

1. Improve 75% of 
existing septic 
systems and/or install 
sewer system for lake 
resident properties  
around Canada, Deep, 
Long, Loomis, Mink, 
Moss, Spectacle, 
Wauhob lakes. 

Identify septic failures (see 
Goal 1) 
 
Identify existing incentive 
and funding opportunities for 
improved wastewater 
treatment.  
 
Identify potential watershed 
and lake residents to explain 
participation benefits. 

2006 2015 Beach and Lake 
Associations around 
Deep, Loomis, Long, 
Mink, Moss, 
Spectacle, Wauhob, 
VLACD, VCW 

IDEM 319 
funding and 
Indiana Rural 
Water Alliance. 
 
VLACD, 
Leadership, 
Associations, 
Volunteers, 
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

75% of septic 
system replaced or 
improved, and/or 
sewers installed on 
all lake properties. 

  2. Reduce geese 
populations on 
lakeshore properties 

Install natural vegetation 
(tall and dense) buffer strips 
along 35% of lakeshore 
properties. Introduce egg 
treatments, and re-location.  
 
Work with DNR to develop 
treatment program. 

2006 2015 Beach and Lake 
Associations, VCW 

Leadership, 
Associations, 
Volunteers, 
VCW 

Annual update 
to VLACD, 
VCW, and 
Associations 

35% of lake front 
properties with 
50% natural 
shoreline filter 
strips. Re-location 
of 50% of goose 
population. 
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Goal l. By 2020, reduce the phosphorus concentration in Valparaiso Lakes to achieve a 
Carlson total phosphorus Trophic Status Index between 40-50 (mesotrophic conditions). 
Goal time frame:  Except for annual/continuous tasks, the goal should be reached by 2020. See 
Table 28 for objectives, action items, responsible parties, resources, and products. 
 
Associated cost: Costs will be evaluated on a per objective/project basis. 
 
Estimated decrease in phosphorus concentration: Estimated on a per objective/project basis. 
 
Potential Targets:   Specific to actual action, but focus on Canada, Deep, Long, Loomis, Mink, 
Moss, Spectacle, and Wauhob lakes for improvements to septic systems, or install sewer systems 
around these lakes.  Reduce goose population for all lakes. Stabilize shorelines at Loomis, Long, 
Spectacle, and Flint lakes.  Inventory and improve stormwater conveyances and apply to entire 
watershed.  Proper site planning and enforcement of ordinances also apply to the entirety of the 
watershed.  Reduction of phosphorus-based fertilizers applies to entirety of watershed.  Apply 
alum to Deep and Wauhob lakes.  Aerate Flint and Loomis lakes. 
 
With no action:   If no actions are taken, phosphorus concentrations in lakes will continue to rise.  
The water quality of the lakes will continue to decline.  Water clarity will decrease. Algal 
populations will increase, and oxygen levels will decline. Native aquatic plant populations will 
suffer.  Goose populations will thrive, and wetlands will continue to be disturbed. 
 
Objective 1. Improve 75% of existing septic systems and/or install sewer system for lake 
residences around Canada, Deep, Long, Loomis, Mink, Moss, Spectacle, and  Wauhob lakes. 
 
Estimated reduction in nutrient loading and improvement in lake TSI:  Grant (1988), through a 
study located in the Five Lakes area near Wolcottville, IN, established that each person 
contributes 1 pound (453,592 mg or 0.454 kg) of phosphorus per year through a septic system.  
The study also established that leachate enters lakes from septic systems. No estimates of the 
amount of leachate entering the lake were presented.  However, the amount could be sizable if 
the failed system is near the lake and located in poor soils as most of the systems are around 
Canada, Deep, Long, Loomis, Mink, Moss, Spectacle, and Wauhob lakes.  Properly functioning 
enhanced septic systems can reduce nutrient loads as follows: nitrogen by 50%, phosphorus by 
95% (Colorado Department of Public Health and Environment, 1999), but these are not the 
typical systems installed by many homeowners. A community with a connected sewerage system 
would eliminate contribution of nutrients by 100% over a period time. However, nutrients held 
by soils could remain for some time and be released slowly. 
 
The diagnostic study estimated  phosphorus loading to the lakes from septic systems.  JFNew 
(2003) applied a standard export coefficient for septic systems (units = kg/capita year) and 
multiplied this by the estimated per capita years ( # homes x # occupants x fraction of year in 
residence).  This number was multiplied by a soil retention coefficient of 0.75.  Though likely 
lower than the estimate provided by Grant (1988), the loading values are provided in Table 29.  
Also, areal loading values and depth x hydraulic function values are presented for use as follows. 
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Table 29.  Estimated phosphorus load, areal load and depth times hydraulic flushing 
for the Valparaiso Lakes. 

Lake Estimated phosphorus 
load (kg/yr) 

Estimated phosphorus 
areal load (g/m2-yr) 

Depth x hydraulic 
flushing 

Canada 12.40 0.306 16.44 
Deep 1.13 0.040 4.11 

Flint – already sewered 0 0 10.19 
Long 40.00 0.171 4.84 

Loomis 11.25 0.045 1.93 
Mink 9.00 0.064 1.23 
Moss 4.50 0.124 1.83 
Silver 0 0 1.57 

Spectacle 4.5 0.126 5.73 
Wauhob 9.00 0.106 4.60 

  Source: JFNew, 2003 
 
Based on an empirical model developed by Vollenweider (1975), the concentration of 
phosphorus is proportional to the areal loading of phosphorus and inversely proportional to the 
product of the mean depth multiplied by the hydraulic residence time plus a constant. Areal 
loading is the amount of phosphorus contributed per square meter of lake per year, and the 
hydraulic residence time is the time a given unit of water resides in the lake. In Figure 15, areal 
loading of total phosphorus is plotted against mean depth of the lake multiplied by the hydraulic 
flushing rate of the lake. The dark line represents the acceptable loading rate, which yields a 
phosphorus concentration in lake water of 0.03 mg/L. Loading rates which give rise to lake 
phosphorus concentrations below 0.03 mg/L will not typically promote algal growth or lake 
eutrophication. 
 

Nutrient loading/lake trophic condition after Vollenweider (1975)
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Figure 15. Relationship between areal nutrient loading and depth times the hydraulic 
flushing rate of lakes.  The dark line represents the upper limit for acceptable loading. 
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The relationship between estimated areal phosphorus loads and the mean depth and hydraulic 
flushing calculation found in Table 29 can be used to determine if loading from septic systems 
approaches the acceptable level.  For example, in Canada Lake the estimated areal phosphorus 
load from just septic systems is 0.306 g/m2-yr. Following that across to intercept the mean depth 
times hydraulic flushing rate of 16.44 shows that that contribution does not exceed acceptable 
limits. Completing this operation for all lakes shows that estimated phosphorus loads from septic 
systems do not exceed acceptable loading rates.  However, it does indicate that by eliminating 
that source, a considerable of amount of phosphorus could be removed from the lake. It should 
be noted that Vollenweider’s model  accounted for all sources of phosphorus; therefore, this 
example is illustrative only for septic contributions.  Areal loading from other sources such as 
erosion and the extent to which it exceeds acceptable phosphorus concentration limits could be 
calculated in the same manner using information in the JFNew (2003) diagnostic study. 
  
Actions: 

1) Identify those who will take a leadership role in task. 
2) Have leadership present the benefits of improved septic systems and/ or installation of a 

sewer system through lake and beach association meetings. 
3) Identify existing funding sources for sewer systems (See Appendix F). 
4) Estimate cost of sewer systems. 
5) Identify residents whose septic systems could be improved (inventory, Public Health 

Department, neighborhood questionnaire). 
6) Educate residents about care of septic systems through distribution of pamphlets and at a 

lake education day. 
 

Cost estimate:  The responsible parties must calculate costs associated with bringing a sewer 
system to each lake area. Costs associated with fixing failing systems are highly variable. 
Pumping a system may cost more than $100, but installing an engineered system could cost up to 
$10,000 per home plus monthly service charges.   
 
Checkpoints: 

1) Identification of leadership team for investigation of sewer installation. 
2) Identification of funding sources for sewer installation. 
3) Identification of engineering firm for feasibility and sewer design. 
4) Estimation of costs associated with sewer system. 
5) Number of presentations to public regarding benefits of properly functioning sewerage 

systems. 
6) Number of educational pamphlets distributed. 
7) Number of attendants at lake education day. 
8) Identification of residents that have septic systems that require improvement. 
 

Measurement of success:  
1) Establishment of funding source for sewer system. 
2) Number of septic systems that have been improved. 
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Objective 2:  Reduce geese populations on lakeshore properties.  
Objective Note:  Some respondents sought this objective to be a goal for the watershed.  
However, it fits best as an objective, which if acted upon, will ensure that nutrient contributions 
to the lakes are reduced and that the lake water quality will improve. 
 
Estimated reduction in phosphorus loading and improvement in lake TSI:  As measured in some 
wetland ponds, geese increase nutrient loading rates up to 40% for total nitrogen and 75% for 
total phosphorus (Kitchell et al., 1999).  Olson et. al. (2005) determined that 85-93% of the 
phosphorus load and 33-44% of the nitrogen load to a Pennsylvania reservoir came from geese. 
Though the authors of these studies established this information on work completed in the 
western and eastern U.S., it indicates the level of impact that these birds have on aquatic systems.  
No actual load reductions are calculated for the Valparaiso Lakes, but reductions in nutrient 
loadings could be significant if geese were removed. Eliminating contributions of phosphorus to 
the lakes from geese could result in improving the total phosphorus TSI for the lakes. 
 
Actions:   

1) Identification of properties in need of buffers. 
2) Identification of funding source. 
3) Coordination with property owners for buffer installation. 
4) Installation of natural vegetation which inhibits geese from entering the lake easily. 

Install along 35% of lakeshore properties that do not have buffers. 
5) Re-location of geese and egg treatment.   
6) Coordination with Ducks Unlimited to remove geese. 
 

Cost estimate:  Per 100 linear feet of buffer, a 5-foot wide buffer would cost approximately 
$22/linear foot, $40/linear foot for a 10-foot wide buffer, and $56/linear foot for a 15-foot wide 
buffer.  For greater shoreline distances, costs per linear foot would be less. 
 
Checkpoints: 

1) Number of eligible properties. 
2) Number of agreements with property owners. 
3) Number of installed buffers. 
4) Number of geese removed. 

 
Measurements of Success:   

1) 35% of residents’ shoreline planted to at least a 50% natural buffer. 
2) Number of geese removed. 

   
Objective 3:  Improve lakeshore stability, and reduce erosion.   
Objective note:  Lakeshore stabilization has occurred at Mink and Moss lakes.  Success here will 
be used to refine how stabilization at other sites may progress.  The City of Valparaiso Dept. of 
Parks and Recreation has been contacted several times regarding stabilization of the shoreline at 
Rogers Lakewood Park, but have not responded to stabilization proposals at Loomis and 
Spectacle lakes.  Other sites include areas along Flint and Long lakes. 
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Estimated load reduction and improvement in lake TSI:  The current sediment contribution from 
eroding banks at the remaining locations along Loomis, Long, Flint and Spectacle lakes has not 
been calculated, therefore load reductions cannot not be determined.  Estimates can made on an 
individual basis.  However, buffers in general can reduce up to 80% of the sediment, 50% of the 
phosphorus, and 60% of the pathogens in runoff (Conservation Technology Center, 2000).  More 
importantly, sediment that erodes from the lakeshores most likely contains adsorbed phosphorus. 
Once entrained in the lake’s water column, it may become biologically available to algae and 
macrophytes.  By stopping this source of phosphorus and other nutrients from entering the lake, 
nutrient loading will be reduced and the lake total phosphorus TSI will improve. 
 
Actions:  

1) Identify potential stabilization sites on Loomis, Long, Spectacle, and Flint lakes. 
2) Coordinate with landowners to install stabilization features. 
3) Determine source of funding and apply for funding for stabilization. 
4) Design stabilization features. 
5) Install features. 
 

Cost estimates:  Stabilization of the lakeshore with an effective dense and tall herbaceous cover 
that may allow mowing if needed could range from approximately $22.00 a linear foot to $56.00 
a linear foot depending on how long the buffer will extend.  This cost includes seed, plugs and 
installation. This does not include the cost for any reshaping of the shoreline, erosion control 
fabric or coir fiber logs.  The following provides additional costs as estimated by JFNew: coir 
fiber logs (with plants)-$55/foot without volunteer labor, $20/foot with volunteers; willow 
staking, fascines, or mats-$35/foot without volunteer labor, $5/foot or less with volunteers; bank 
reshaping, erosion control blanket and seeding-$25/foot without volunteer labor, $10/foot with 
volunteers; and soil encapsulated lifts-$75/foot without volunteer labor, $35/foot with volunteers.  
The Valparaiso Lakes Watershed Feasibility Study (JFNew, 2004) provides specific cost 
estimates for the Mink and Moss Lake projects, and can be used a guideline for other shoreline 
stabilization projects. 
 
Checkpoints: 

1) Eight sites identified. 
2) Funding and coordination accomplished. 
3) Eight stabilization features designed and installed. 

 
Measure of Success: 

1) Eight stabilization features successfully installed. 
 
Objective 4:  Protect, improve, or create 10 acres of wetlands in the Valparaiso Lakes Area. 
Objective note: While an important feature of this plan, creation of 10 acres of wetlands may be 
difficult in this rapidly developing area.  Instead the focus should include protection of remaining 
wetlands. Of the approximate 2,570 acres that comprise the Valparaiso Lakes watershed, about 
10% are wetlands.  JFNew (2003) noted that about 63% of the original wetlands present in the 
watershed remain.  Compared to other watersheds in northern Indiana, the Valparaiso Lakes 
watershed has experienced less wetland loss than is typical.   
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Aside from protection, wetland restoration and creation is dependent on willing landowners.  
Though an unlikely option since most private landowners do not like wetlands on their property, 
restoration and creation follow similar steps. These steps include 1) site location on property 
based on soils, 2) hydrological assessment, 3) preparation of wetland design and planting plan, 3) 
excavation if required for hydrological purposes, 4) treatment for undesirable vegetation, 5) 
seeding and planting of wetland species, 5) placement of conservation easement on wetland, and 
6) site maintenance. 
 
Another means of increasing wetlands acreage in the immediate Valparaiso Lakes watershed is 
the creation of wetlands through wetland mitigation.  Wetland mitigation is required when 
wetland impacts cannot be avoided.  The actual impact site may be outside of the immediate 
watershed, but stakeholders would seek mitigation to occur within the immediate Valparaiso 
Lakes watershed.  The entity who causes the impact to the wetlands would pay for the creation of 
wetlands. 
 
Estimated load reduction and improvement to lake TSI:  No load reduction estimates have been 
calculated, but may be substantial since functioning wetlands are known to serve as sinks for 
nutrients. Meeting this objective could result in decreasing the total phosphorus TSI for the lakes. 
 
Actions:  

1) Identification of potential wetland protection, restoration, and creation sites. 
2) Identification of funding for wetland protection, restoration, and creation. 
3) Design wetland creation or restoration. 
4) Develop conservation easements on created and existing wetlands to protect wetlands. 
5) Coordination with individuals who have mitigation requirements. 

 
Checkpoints: 

1) Number of acres and sites identified for restoration or creation. 
2) Source of funding identified. 
3) Design for wetland restoration or creation completed. 
4) Number of restoration/creation or wetland mitigation sites implemented. 
5) Number of wetland acres protected through conservation easements. 

 
Cost estimates: Creation of wetlands can range from $6,500 to $100,000 per acre depending 
upon whether the land must be purchased. Costs associated with establishing conservation 
easements are peculiar to each land transaction, and are evaluated through an appraisal process. 
The easement value is calculated as the difference between the value of the land with the right to 
develop the land versus the value with restricted development.   
 
Measures of Success:   

1) Ten acres of wetlands restored , created, or protected. 
 
Objective 5. Reduce contamination from urban infrastructure. 
Objective note:  This objective requires active interest groups ready to encourage local and state 
agencies to enforce local and state erosion control ordinances, and MS4s and NPDES 



Valparaiso Lakes Watershed Management Plan  January 23, 2006 
Porter County,  Indiana 

 
File # 97-02-25-04 

65

regulations. It also takes the local and state agencies to enforce their commitments to erosion 
control and stormwater regulations. 
 
Estimated load reduction and improvement in lake TSI:  Load calculations cannot be provided 
for this objective if actions are policy oriented.  
 
Actions:  

1) Enforcement of City of Valparaiso erosion control local ordinances, and enforcement of 
MS4s and NPDES regulations. 

2) Involvement of citizens in updates to City of Valparaiso’s Growth Management Plan. 
3) Utilization of proper site design prior to permitting of developments. 
 

Cost estimates: No cost estimates for enforcement or volunteer time are provided. There are 
costs associated with proper site planning, but these should be borne by the developer. 
 
Checkpoints: 

1) Number of erosion control or discharge permit violations issued and acted upon. 
2) Development and implementation of  the MS4 plan. 
3) Attendance at municipality meetings where agendas include site development and erosion 

control. 
4) Number of site plans that incorporate site proper development techniques that reduce  

erosion.  
 
Measures of Success:   

1) Action taken on 100% of construction site erosion control NPDES permit violations. 
2) Enforceable Growth Management Plan. 
3) Model developments that can be used as case studies. 

 
Objective 6. Reduce residential lawn phosphorus contamination. 
Objective note:  This objective includes obtaining voluntary agreements between non-profits and 
lake property owners, and includes banning phosphorus-based fertilizers. Also this objective 
calls for development of  native filter strips along 35% of shoreline, an action which parallels 
actions in Objectives 2 and 3.   
 
Estimated load reduction and improvement to lake TSI:  Load reductions may be considerable. 
Disposing of 1 pound of grass clippings directly into a lake or via storm drains, roadways or 
other conveyances to lakes may contribute more than 1451 milligrams of phosphorus to the 
water according to W. Kussow  (U. of Wisconsin, personal communication, 2005).  Reduction of 
phosphorus inputs by 50% may be realized as a result of native buffer strips establishment 
(Conservation Technology Center, 2000). 
 
Actions:  

1) Develop and distribute of pamphlets about phosphorus and fertilizers, and about 
disposing of grass clippings and pet wastes properly. 

2) Identify local retailers that sell phosphorus-free lawn fertilizer and publish locations in 
paper. 
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3) Obtain voluntary agreements from lake residents to use phosphorus-free fertilizer. 
4) Develop incentive based program to establish buffers along the shorelines of private 

property. 
5) Obtain funding for “model shoreline contest”. 
6) Submit resolutions to county and City of Valparaiso to ban phosphorus-based fertilizers. 

 
Checkpoints: 

1) Print 1000 brochures or designated amount of brochures with lawn nutrient 
contamination information. 

2) Distribute 1000 brochures or designated amount of brochures through mailing lists, 
placement at strategic locations, or in VLACD bills and city tax notices. 

3) Publish list of retailers who sell phosphorus-free lawn fertilizer. 
4) Count number of signed agreements to use phosphorus-free lawn fertilizer. 
5) Initiate contest for model shoreline buffer design on private property. 
6) Follow and encourage resolutions to ban phosphorus-based fertilizers. 
 

Cost estimates: Cost of brochure reproduction may range from $750-$1500, mailing another 
$390.  Volunteer time is required to develop an address database and conduct mailing.  Cost of 
contest could be $1000 split among top three winners of model shoreline contest.  Other than 
volunteer time no costs are associated with submission of resolutions for banning phosphorus-
based fertilizers.  Other actions require volunteer time. 
 
Measures of Success:  

1) 50% of lake residents use phosphorus-free fertilizer. 
2) 50% of lake residents do not dispose of grass clippings or pet wastes in lake. 
3) Model shoreline properties identified with 50% of shoreline planted to native filter strips. 
4) 200 signed agreements. 

 
Objective 7. Introduce in-lake phosphorus management techniques in Deep and Wauhob lakes 
by applying alum. 
Objective notes: Alum application reduces internal cycling of phosphorus, and may be useful in 
Deep and Wauhob lakes where hypolimnetic levels of phosphorus are high.   
 
Estimated lake phosphorus concentration reduction:  The diagnostic study identified internal 
cycling of phosphorus as a problem in Deep, Flint, Loomis, and Wauhob lakes.  Though not 
calculated here, reduction of phosphorus using this techniques may be considerable. 
 
Actions:    

1) Seek experienced applicators. 
2) Assess cost estimates from various applicators. 
3) Seek funding for alum treatment. 
4) Test lake water quality conditions to determine proper conditions for application of alum. 
5) Have applicator conduct treatment. 

 
Cost estimates:  Alum treatment costs must be developed by lake and per current water quality 
conditions.  Costs for alum treatment in a 180-acre South Dakota lake are estimated at $125,000 
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(South Dakota Department of Environment and Natural Resources, www.state.sd.us/denr/ 
DFTA/InformationServices/PressReleases/PR2002/october02.htm). Costs may vary widely 
based on the amount of alum required. 
 
Checkpoints: 

1) Identification of experienced applicator for alum. 
2) Estimation of costs for alum treatment. 
3) Identification of funding sources for alum and aeration treatment. 
4) Assessment of lake conditions. 

 
Measures of Success:   

1) Treatment of Deep and Wauhob lakes with alum. 
 
Objective 8. Introduce in-lake phosphorus management techniques in Flint and Loomis lakes by 
aeration. 
Objective notes: Aeration of hypolimnetic waters can reduce the re-suspension of phosphorus in 
to the water column.  Also, lack of oxygen in the deeper waters is of concern in the Valparaiso 
Lakes, but of particular concern in Flint and Loomis lakes. Aeration can provide oxygen to the 
deeper waters of the lake, while preventing phosphorus from internally cycling in Flint and 
Loomis lakes. 
 
 Estimated lake phosphorus concentration reduction:  The diagnostic study identified internal 
cycling of phosphorus as a problem in Deep, Flint, Loomis, and Wauhob lakes.  Though not 
calculated here, reduction of phosphorus using this techniques may be considerable. 
 
Actions:    

1) Locate aeration equipment companies, and seek advise about equipment. 
2) Obtain cost estimates for aeration equipment. 
3) Install aeration equipment in Flint and Loomis lakes. 

 
Cost estimates:  Lake aeration costs range from $15,000 for treatment of lakes in Alberta, 
Canada (www.ab-conservation.com) to $35,000 with initial setup costs of $325,000 in  
California lakes (Fast, 2002). There are ongoing energy costs associated with aeration. 
 
Checkpoints: 

1) Identification of desired aeration equipment. 
2) Identification of funding sources for aeration treatment. 
3) Assessment of lake conditions. 
4) Location of aeration equipment placement. 

 
Measures of Success:   

1) Installation of aeration equipment in Flint and Loomis lakes. 
 
Objective 9. Assess natural and constructed storm conveyance systems, and retrofit stormwater 
conveyance systems that need improvement. 
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Objective note: Improvements to Listenberger Ditch were identified in the diagnostic study 
(JFNew, 2003) and explained further in the Valparaiso Lakes feasibility study (JFNew, 2004).  
However, the property owner was not interested in the project at the time.  
 
Estimated Load Reductions:  Traditional wet detention basins that are designed well can reduce 
total suspended solids introduced to waterbodies by 79-91%.  They can also remove total 
phosphorus by 49-76% (Winer, 2000).  Other conveyance systems such as vegetative filters, rain 
gardens, and gravel infiltration areas allow stormwater to infiltrate and therefore prevent 
pollution from reaching the lakes. 
 
Actions:  

1. Continue  and complete inventory of constructed and natural storm conveyance systems 
throughout Valparaiso Lakes Area. 

2. Assess function of storm conveyance systems. 
3. Retrofit at least 50% of poorly functioning storm conveyance systems. 
4. Implement improvements to Listenberger ditch (see JFNew, 2004). 

 
Cost estimates: The inventories are occurring concurrently with the development of this 
management plan. Cost estimates for installation or retrofitting of existing stormwater 
conveyance systems must be done on a project by project basis.   
 
Checkpoints: 

1. Number of systems counted. 
2. Number of systems which function. 
3. Number of systems which do not function and need repair. 
4. Listenberger ditch improvements acceptable to property owner. 
5. Implement improvements to Listenberger ditch. 
 

Measures of Success:   
1. Completion of storm conveyance system inventory.  
2. Completion of retrofits to storm conveyance systems. 
3. Implementation of improvements to Listenberger ditch (see JFNew, 2004). 

 
Objective 10. Prevent wastewater from entering the Valparaiso Lakes. 
 
Estimated Load Reductions:  Not known since this source of water pollution arises from 
malfunctioning equipment . 
 
Actions: 

1. Install improved alarm systems at pumping station to prevent accidental overflows. 
 
Cost estimates: To be determined by VLACD. 
 
Checkpoints: 

1. Functioning alarm system. 
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Measures of Success:   
1. Functioning alarm system. 

 
Goal 2.  By 2011, reduce cover of invasive aquatic plant species by 50% in each of Canada, 
Flint, Long, Loomis, Mink, Moss, Silver, Spectacle and Wauhob lakes. 
Goal time frame:  Except for annual/continuous tasks, the goal should be reached by Fall 2011. 
See Table 28 for objectives, action items, responsible parties, resources, and products. 
 
Associated cost: Costs will be evaluated on a per objective/project basis. 
 
Potential Targets:   Flint and Loomis lakes support large beds of Eurasian water milfoil, and 
Canada, Long, Mink, Moss, Silver, Spectacle and Wauhob lakes support beds of curly leaf 
pondweed. Common reed, canary reed grass, and purple loosestrife are also distributed around 
Canada, Flint, Moss, Long, Loomis, and Wauhob lakes. 
 
With no action:   If no actions are taken, the non-natives will continue to flourish and out-
compete native aquatic plant populations, which limits the diversity and overall ecosystem 
function of the lakes.   
 
Objective 1. Complete a LARE-funded aquatic plant  management plan. 
Objective note: These plans prepare a lake association for immediate and long-term means of 
assessing, preserving, and treating their aquatic plant communities.  
 
Actions: 

1. Complete, submit, and have accepted the Valparaiso Lakes Watershed Management Plan. 
2. Select lakes for which management plans are applicable (Flint and Loomis lakes, for 

example). 
3. Identify matching funds (50% currently). 
4. Submit application for LARE funding. 
5. Participate in completion of aquatic plant management plan. 
 

Cost estimate:  These plans can cost up to $20,000 per lake.  Currently, there is a 50% cost-share 
requirement. 
 
Checkpoints: 

1. Approved Watershed Management Plan. 
2. Specified lakes selected for plan. 
3. Matching funds approved. 
4. LARE grant approved. 
5. Plan prepared. 

 
Measure of Success: 

1. Completed and approved plan which directs more than 50% removal of invasive aquatic 
plant species. 

 
Objective 2. Treat nuisance aquatic plants  using chemical or mechanical means.  
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Objective note:  An aquatic plant management plan should be completed before treatment 
occurs. The plan will educate stakeholders about aquatic plants, the problems with exotic 
nuisance species, and the benefits of native aquatic species.  The plan will also provide an 
approach to beneficial control of aquatic species. The diagnostic study identified locations of 
invasive species, but noted that aquatic plant community locations change from year to year.  
Surveys will have to be conducted to locate current conditions and locations of invasives. 
 
Actions:   

1. Complete aquatic plant management plan. 
2. Locate current communities of Eurasian water milfoil and curly leaf pondweed using 

volunteers, or contract  out inventory. 
3. Identify certified applicator for chemical treatment of invasives. 
4. Apply for and obtain DNR permit. 
5. Apply chemical treatment. 
6. Mechanically remove vegetation around piers if necessary. 

 
Cost estimates: No costs are associated with the location of invasive aquatic weeds if volunteers 
complete the work.  Approximate cost to survey all of Canada, Flint, Long, Loomis, Mink, Moss, 
Silver, Spectacle and Wauhob lakes is $9,000.  Costs associated with control of invasives will 
have to be provided on a treatment by treatment basis if chemical means are used.  No costs are 
associated with individuals mechanically clearing areas less than 625 square feet in front of their 
properties.  Individuals or groups clearing areas larger than this must submit a permit application 
to the Department of Natural Resources, and receive the permit before proceeding. 
 
Checkpoints: 

1. Completion of aquatic plant management plan. 
2. Completion of aquatic nuisance plant surveys. 
3. Completion and receipt of permits. 
4. Completion of aquatic plant control. 

 
Measures of Success:   

1. 50% of the identified invasive aquatic plants in the selected lakes eliminated in any one 
year.   

2. Review aquatic control permit reports which detail efficacy of treatment.  
 
Objective 2. Educate lake property owners and others about the benefits of native aquatic 
vegetation. 
 
Actions:  

1. Develop information about native aquatic plants for use in a pamphlet. 
2. Produce 1000 pamphlets. 
3. Distribute pamphlets. 
4. Hold an education day. 
5. Obtain permission from DNR to place informative signs around lakes. 
6. Design signs. 
7. Install signs around lakes. 
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Cost estimate: This educational effort should be combined with information on lawn care and 
nuisance aquatic plants. Cost of brochure publication may total about $1500 and mailing another 
$390. Volunteer time is required to develop an address database and conduct mailing.  Signs may 
cost $300-$1000 each, but could have other educational information posted such as items about 
invasive aquatic species. A lake education day is a volunteer effort and could achieve many 
objectives including education about lawn care, lake health, invasive and native aquatic plants, 
septic systems and more. 
 
Checkpoints: 

1. Number of pamphlets distributed. 
2. Number of attendees at education day. 
3. Number of signs around lake. 
 

Measures of Success:   
1. 1000 brochures distributed to lake residents.  
2. Signs posted at each lake. 
3. One well-attended education day event. 

 
Goal 3.  Reduce E. coli at beach sites to meet state standards (235 colonies/100 ml) by 2015. 
Goal time frame:  Except for annual/continuous tasks, the goal should be reached by Fall 2015. 
See Table 28 for objectives, action items, responsible parties, resources, and products.  
Individual objectives have obtainable outcomes by 2011; combined they should lead to a 
reduction in E. coli concentrations by 2015.   
 
Goal note:  This goal utilizes objectives associated with Goal 1. 
 
Associated cost: Costs are the same as those for Goal 1, since the objectives and action items for 
this goal are the same. 
 
Estimated load reduction: This goal will achieve reductions in numbers of E. coli, not loads, 
therefore no load calculations are provided. 
 
Potential Targets:   All of the Valparaiso Lakes are targeted for this goal. 
 
With no action:   If no actions are taken, E. coli levels may exceed state standards. 
 
Objectives:  See Goal 1 and Objectives 1, 2, and 5. 
Actions: 

1. See Goal 1 and Objectives 1, 2, and 5. 
2. Measure E.coli at beaches and in lake. 

  
Checkpoints: 

1. See Goal 1 and Objectives 1, 2, and 5. 
2.   E.coli counts at beaches and from lake samples. 
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Measure of Success: 

1. See Goal 1 and Objectives 1, 2, and 5. 
2. Counts  of E. coli at beach sites that are less that state standards. 

 
6.0  GOAL ATTAINMENT 
 
Goal 1.  Goal 1 will be attained by 2020 when the total phosphorus Carlson TSI has been 
reduced to a mesotrophic range (40-50) for all Valparaiso Lakes.  Some lakes such as Canada 
and Long could attain a TSI number closer to 40, since these lakes possess eutrophic conditions 
based on the 2001 diagnostic study.  However, the other lakes may only attain a TSI of 50, since 
these lakes are currently classified as hypereutrophic.   
 
The means of measuring this goal attainment is through continued water quality monitoring.  The 
target parameter for monitoring is mean total phosphorus (average of the epilimnetic and 
hypolimnetic total phosphorus levels.)  See previous section for checkpoints and measures of 
success. 
 
Goal 2. Goal 2 will be attained when coverage of nuisance aquatic plant species has been 
reduced by 50% by 2011.  100 % removal is possible in any one year, but these species will 
return in future years.  The means of measuring this goal attainment is a tier II aquatic plant 
survey.  See previous section for checkpoints and measures of success. 
 
Goal 3. Goal 3 will be attained when E.coli concentrations at beach sites meet state standards 
(235 colonies/100 ml) by 2015 for recreational use at beach sites.  The means of measuring goal 
attainment is conducting E.coli sampling at beaches and in pertinent areas around the lake.  See 
previous section for checkpoints and measures of success. 
 
7.0 FUTURE CONSIDERATIONS 
 
There are several considerations that stakeholders must acknowledge when implementing any of 
the actions mentioned in this plan.  Pursuing funding, seeking leaders and volunteers who will 
serve as proponents for actions, and following through with maintenance of completed projects 
are tasks that are difficult.  Also some actions require permitting. The following identifies some 
special needs regarding the actions presented in this plan. 
 
Leadership 
In order for some modicum of success to occur with this plan, an entity or several entities must 
show responsibility and leadership in guiding the management plan. Table 28 suggests who 
might take a role in implementing any particular objective and subsequent action.  Leadership 
implies those stakeholders who take an active role in implementing any one of the proposed 
actions, or guide the overall direction of the watershed management plan. Lake and beach 
associations can work on their specific lake with regards to installation of buffers, improving 
septic systems, protection of native aquatic vegetation, removal of invasive aquatic species, and 
reducing geese populations. VLACD may take the leadership role in assessing the stormwater 
conveyance systems, locating funding for expansion of the sewerage district, and funding 
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stabilization features on the lakes.  VCW may take a leadership role with monitoring aquatic 
vegetation, providing pamphlets of information about reducing use of fertilizer containing 
phosphorus and protection of native aquatic vegetation.  They also may take a leadership role in 
monitoring lake water quality as they have in 2005.  These lists are not exclusive and each group 
may take on more leadership roles.   
 
With these roles comes the responsibility of pursuing funding.  This may be the stakeholders 
most difficult task to surmount given the lack of cooperation between the watershed’s groups.  
Appendix F provides information on funding sources.  
 
One of the top goals identified in 2001 was cooperation between landowners, scientists, and 
politicians.  This goal was not addressed in the plan for various reasons, but perhaps by having 
groups take on various actions separately, they can achieve success, which will lead to improved 
water quality in the watershed. 
 
Permitting 
Stabilizing lakeshores on Long, Loomis, Spectacle and Flint lakes will require permitting by the 
US Army Corps of Engineers, the Indiana Department of Environmental Management, and the 
Indiana Department of Natural Resources.  Construction of wetlands may require permits from 
the same entities depending on their location.  Installation or retrofitting of stormwater 
conveyances may also require appropriate permits. Also, controlling aquatic vegetation in areas 
exceeding 625 square feet will require permitting through the Indiana Department of Natural 
Resources.  Restoring wetlands may require permitting through the Corps of Engineers or IDEM. 
 
Operation and Maintenance 
Created or restored wetlands will require some maintenance, and this may include burning and 
spot herbicide treatment for invasive plant species.  Buffers that are established around the lake 
to prevent erosion and the migration of geese on to the lakes may require spot treatment for 
invasives and some replanting of the buffer as time progresses.  Any stormwater conveyances 
that are constructed should be maintained, and may include removing sediment on occasion. 
 
Monitoring 
Several of the stakeholders said that monitoring of the lakes’ water quality was a priority goal.  
In any watershed plan monitoring is a key to measuring the success of the plan.  Monitoring 
should be an integral part of the stakeholders’ efforts to measure what their actions have done. 
Collating data from the Clean Lakes Program and other means of the collecting water quality 
information are very important and funding should be sought for this aspect of the plan. 
 
Plan Revisions 
The watershed plan is meant to be revised.  Revisions and updates to the plan will be necessary 
as stakeholders begin to implement the plan and as other stakeholders become more active.  
VLACD will be responsible for revising the Valparaiso Lakes Watershed Management Plan as 
appropriate and as based on stakeholder input.  To assist with record keeping and to ensure 
action items outlined in the plan are being completed, stakeholders should complete the Action 
Tracker form provided in Appendix G.  This form should be returned to VLACD. VLACD will 
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keep completed action forms in a three ring binder and review these forms  to ensure tasks are 
completed.  The forms will also help document the success of actions taken in the watershed. 
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Geographic Information System Map Data Sources 
 
Figure 2. The Valparaiso Lakes watershed. 
Watershed boundaries provided by the City of Valparaiso. Boundaries of the upper watershed 
were field checked for accuracy. Road and stream coverages are from the U.S. Census Bureau 
TIGER data set. 
 
Figure 3. Natural topographical watershed divide. 
Watershed boundaries provided by the City of Valparaiso. Boundaries of the upper watershed 
were field checked for accuracy. Road and stream coverages are from the U.S. Census Bureau 
TIGER data set. Natural topographic divides were delineated based on topography from the 
USGS Valparaiso Quad Map (1980) and the Chesterton Quad Map (1991).   
 
Figure 5. Valparaiso Lakes subwatersheds. 
Watershed boundaries provided by the City of Valparaiso. Boundaries of the upper watershed 
were field checked for accuracy. Road and stream coverages are from the U.S. Census Bureau 
TIGER data set. Subwatershed boundaries were delineated based on topography from the USGS 
Valparaiso Quad Map (1980) and the Chesterton Quad Map (1991).   
 
Figure 6.  Highly erodible, potentially highly erodible, and hydric soils in the Valparaiso 
Lakes watershed.   
Watershed boundaries provided by the City of Valparaiso. Boundaries of the upper watershed 
were field checked for accuracy. Highly erodible, potentially highly erodible, and hydric soils 
were derived based on information provided by Furr (1981). 
 
Figure 9.  Land use in the Valparaiso Lakes watershed. 
Watershed boundaries provided by the City of Valparaiso. Boundaries of the upper watershed 
were field checked for accuracy. Road and stream coverages are from the U.S. Census Bureau 
TIGER data set. Land use comes from the USGS Indiana Land Cover Data Set. The data set was 
corrected based on field investigations conducted in 2001. 
 
Figure 10. National wetland inventory (NWI) map. 
Watershed boundaries provided by the City of Valparaiso. Boundaries of the upper watershed 
were field checked for accuracy. Road and stream coverages are from the U.S. Census Bureau 
TIGER data set. Wetland location source is U.S. Fish and Wildlife Service National Wetland 
Inventory GIS coverage. 
 
Figure 11. The City of Valparaiso, Porter County, and Valparaiso Lakes Area 
Conservancy District (VLACD) jurisdictional boundaries in the Valparaiso Lakes 
watershed.  
Watershed boundaries and jurisdictional boundaries provided by the City of Valparaiso. 
Boundaries of the upper watershed were field checked for accuracy. Road and stream coverages 
are from the U.S. Census Bureau TIGER data set.  
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Raw Data - Phosphorus and Secchi Disk Data

Lake Date Source

Total 
Phosphorus 
(ppm)

Total Phosphates 
(ppm) Secchi disk (ft)

Long 6/28/65 DNR Fish 0.00 10.5
Long 7/24/72 DNR Fish 0.06* 10.0
Long 8/3/76 IDEM CLP files 0.04
Long 6/23/86 DNR Fish 11.0
Flint 6/26/76 DNR Fish 9.3
Flint 6/23/86 DNR Fish 18.0
Flint 5/3/78 ISBH 0.01** 11.0
Flint 6/6/78 ISBH 0.029** 12.5
Flint 7/13/78 ISBH 0.0097** 18.0
Flint 8/2/78 ISBH 0.01** 14.5
Flint 10/4/78 ISBH 0.029** 15.0
Flint 7/18/89 PTGR study <0.02 7.6
Flint 7/31/91 LARE 0.02*** 13.5
Flint 7/31/96 LARE 0.2**** 4.8
Loomis 6/1/64 DNR Fish 6.0
Loomis 8/18/69 DNR Fish 0.3 4.0
Loomis 7/24/72 DNR Fish 0.05 6.5
Loomis 6/28/76 DNR Fish 4.0
Loomis 7/30/76 IDEM CLP files 0.04
Loomis 5/3/78 ISBH 0.037 6.5
Loomis 6/6/78 ISBH 0.043 16.0
Loomis 7/13/78 ISBH 0.084 9.0
Loomis 8/2/78 ISBH 0.126 6.8
Loomis 10/4/78 ISBH 0.095 3.0
Loomis 6/19/78 DNR Fish 8.0
Loomis 7/2/79 DNR Fish 13.0
Loomis 7/29/80 DNR Fish 2.0
Spectacle 8/30/73 DNR Fish 2.0
Spectacle 7/30/76 IDEM CLP files 0.09
Deep 8/3/76 IDEM CLP files <0.03
Moss 8/3/76 IDEM CLP files <0.03
Canada 8/3/76 IDEM CLP files 0.08
Mink 8/3/76 IDEM CLP files 0.06
Wauhob 7/29/76 IDEM CLP files 0.11

*Its unclear from the report is this is total phosphorus or total phosphates
**The May, June, and August TP values are means of single grab samples taken from the epilimn

metalimnion and hypolimnion.  
The July and October TP values are means of composite samples from the epilimnion, metalimnio
and hypolimnion.
***Its unclear whether this is a surface, bottom, or mean concentration
****Mean of surface and bottom concentrations
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Canada Lake 
Water quality characteristics of Canada Lake, 08/16/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter Sample (1 m) Sample (5 m) (based on mean values)
pH 7.1 6.4 - 
Alkalinity 44 mg/L 70 mg/L - 
Conductivity 150 µmhos 182 µmhos - 
Secchi Disk Transparency 9.2 feet - 0 
Total Suspended Solids 1.0 mg/L 26.0 mg/L - 
Turbidity 1.7 NTU 15.0 NTU - 
Light Transmission @ 3 ft 12% - 4 
1% Light Level 7.5 feet - - 
Total Phosphorus 0.026 mg/L 0.117 mg/L 3 
Soluble Reactive Phosphorus 0.010 mg/L 0.100 mg/L 2 
Nitrate-Nitrogen 0.013 mg/L 0.037 mg/L 0 
Ammonia-Nitrogen 0.018 mg/L 0.018 mg/L 0 
Organic Nitrogen 0.759 mg/L 2.092 mg/L 3 
Oxygen Saturation @ 5 ft 75.3% - 0 
% Water Column Oxic 33% - 3 
Chlorophyll a 0.44 µg/L - - 
Plankton Density 6,509 per L - 2 
Blue-Green Dominance 40.99% - 0 
    
  TSI score 17 
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Temperature + Dissolved Oxygen Profiles:
 Canada Lake (08/16/01)
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Temperature and dissolved oxygen profiles for Canada Lake, 08/16/01. 
 
 

Plankton species composition in Canada Lake, 08/16/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 605
 
Aphanizomenon 1778
 
Chroococcus 213
 
Microcystis 36
 
Misc. Blue-green 36
 
Green Algae (Chlorophyta)
 
Asterococcus 462
 
Gloeocystis 36
 
Scenedesmus 36
 
Schizochlamys 36
 
Ulothrix 36
 
Diatoms (Bacillariophyceae)
 
Fragillaria 285
 
Synedra 36
 
Other Algae 
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Ceratium 1,529
 
Chrysosphaerella 178
 
Dinobryon 605
 
Euglena 71
 
Zooplankton 
 
Cyclopoid Copepod 3.2
 
Daphnia 0.8
 
Nauplii 28.3
 
Rotifers (Rotifera) 
 
Keratella 36
 
Other Rotifers 178
 
Misc. Protozoan 499
 

Total 6,509
 
Deep Lake 
Water quality characteristics of Deep Lake, 08/16/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter Sample (1 m) Sample (10 m) (based on mean values)
pH 7.2 6.4 - 
Alkalinity 49 mg/L 85 mg/L - 
Conductivity 131 µmhos 148 µmhos - 
Secchi Disk Transparency 3.6 feet - 6 
Total Suspended Solids 4.0 mg/L 6.0 mg/L - 
Turbidity 4.1 NTU 7.5 NTU - 
Light Transmission @ 3 ft 9% - 4 
1% Light Level 6.0 feet - - 
Total Phosphorus 0.042 mg/L 0.563 mg/L 4 
Soluble Reactive Phosphorus 0.010 mg/L 0.496 mg/L 4 
Nitrate-Nitrogen 0.013 mg/L 0.030 mg/L 0 
Ammonia-Nitrogen 0.018 mg/L 2.296 mg/L 4 
Organic Nitrogen 1.125 mg/L 1.233 mg/L 3 
Oxygen Saturation @ 5 ft 92.3% - 0 
% Water Column Oxic 18% - 4 
Chlorophyll a 5.34 µg/L - - 
Plankton Density 22,090 per L - 3 
Blue-Green Dominance 61.7% - 10 
    
  TSI score 42 
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Temperature + Dissolved Oxygen Profiles:
 Deep Lake (08/16/01)
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 Temperature and dissolved oxygen profiles for Deep Lake, 08/16/01. 
 
 

Plankton species composition in Deep Lake, 08/16/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 8,050
 
Aphanizomenon 5,340
 
Oscillatoria 239
 
Other Algae 
 
Ceratium 159
 
Dinobryon 2,710
 
Zooplankton 
 
Cyclopoid Copepod 3.6
 
Daphnia 1.8
 
Nauplii 7.3
 
Rotifers (Rotifera) 
 
Asplanchna 159
 
Keratella 159
 
Trichocerca 80
 
Other Rotifers 1,435
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Misc. Protozoan 5,579
 

Total 22,090
 
Flint Lake 
Water quality characteristics of Flint Lake, 08/15/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter Sample (1 m) Sample (21 m) (based on mean values)
pH 8.6 7.2 - 
Alkalinity 97 mg/L 128 mg/L - 
Conductivity 385 µmhos 310 µmhos - 
Secchi Disk Transparency 7.5 feet - 0 
Total Suspended Solids 0.4 mg/L 3.0 mg/L - 
Turbidity 2.2 NTU 6.2 NTU - 
Light Transmission @ 3 ft 26% - 4 
1% Light Level 15.0 feet - - 
Total Phosphorus 0.036 mg/L 0.192 mg/L 3 
Soluble Reactive Phosphorus 0.010 mg/L 0.160 mg/L 3 
Nitrate-Nitrogen 0.039 mg/L 0.031 mg/L 0 
Ammonia-Nitrogen 0.171 mg/L 1.183 mg/L 3 
Organic Nitrogen 0.451 mg/L 0.728 mg/L 1 
Oxygen Saturation @ 5 ft 96% - 0 
% Water Column Oxic 27% - 4 
Chlorophyll a 0.23 µg/L - - 
Plankton Density 3,704 per L - 1 
Blue-Green Dominance 70.33% - 10 
    
  TSI score 29 
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Temperature + Dissolved Oxygen Profiles:
 Flint Lake (08/15/01)
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Temperature and dissolved oxygen profiles for Flint Lake, 08/15/01. 
 

Plankton species composition in Flint Lake, 08/15/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 1,088
 
Aphanizomenon 1,373
 
Aphanocapsa 18
 
Coelosphaerium 54
 
Microcystis 18
 
Oscillatoria 54
 
Green Algae (Chlorophyta)
 
Pediastrum 71
 
Ulothrix 178
 
Diatoms (Bacillariophyceae)
 
Fragillaria 54
 
Navicula 89
 
Synedra 125
 
Other Algae 
 
Ceratium 392
 
Zooplankton 
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Bosmina 1.2
 
Calanoid Copepod 1.2
 
Cyclopoid Copepod 2.8
 
Daphnia 0.8
 
Diaphanosoma 0.8
 
Nauplii 21.1
 
Ostracoda 1.2
 
Rotifers (Rotifera) 
 
Keratella 107
 
Polyarthra 36
 
Misc. Protozoan 161
 
Total 3,704

 
Long Lake 
Water quality characteristics of Long Lake, 08/15/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter Sample (1 m) Sample (7 m) (based on mean values)
pH 7.45 6.8 - 
Alkalinity 65 mg/L 95 mg/L - 
Conductivity 210 µmhos 250 µmhos - 
Secchi Disk Transparency 9.2 feet - 0 
Total Suspended Solids 3.38 mg/L 11.54 mg/L - 
Turbidity 1.3 NTU 8.5 NTU - 
Light Transmission @ 3 ft 17% - 4 
1% Light Level 13.0 feet - - 
Total Phosphorus 0.036 mg/L 0.085 mg/L 3 
Soluble Reactive Phosphorus 0.010 mg/L 0.048 mg/L 0 
Nitrate-Nitrogen 0.031 mg/L 0.032 mg/L 0 
Ammonia-Nitrogen 0.018 mg/L 0.346 mg/L 0 
Organic Nitrogen 0.722 mg/L 1.003 mg/L 2 
Oxygen Saturation @ 5 ft 75% - 0 
% Water Column Oxic 50% - 2 
Chlorophyll a 0.845 µg/L - - 
Plankton Density 3,128 per L - 1 
Blue-Green Dominance 48.52% - 0 
    
  TSI score 12 
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Temperature + Dissolved Oxygen Profiles:
 Long Lake (08/15/01)
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 Temperature and dissolved oxygen profiles for Long Lake, 08/15/01. 
 

Plankton species composition in Long Lake, 08/15/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 512
 
Aphanizomenon 740
 
Chroococcus 38
 
Microcystis 19
 
Oscillatoria 209
 
Green Algae (Chlorophyta)
 
Pediastrum 19
 
Staurastrum 38
 
Ulothrix 95
 
Diatoms (Bacillariophyceae)
 
Gyrosigma 114
 
Navicula 133
 
Synedra 455
 
Other Algae 
 
Ceratium 114
 
Dinobryon 95
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Zooplankton 
 
Bosmina 0.9
 
Calanoid Copepod 0.4
 
Cyclopoid Copepod 3.0
 
Daphnia 0.9
 
Diaphanosoma 1.3
 
Nauplii 28.5
 
Ostracoda 0.4
 
Rotifers (Rotifera) 
 
Keratella 95
 
Polyarthra 13
 
Other Rotifers 76
 
Misc. Protozoan 512
 

Total 3,128
 
Loomis Lake 
Water quality characteristics of Loomis Lake, 08/15/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter Sample (1 m) Sample (14 m) (based on mean values)
pH 7.0 7.2 - 
Alkalinity 77 mg/L 139 mg/L - 
Conductivity 415 µmhos 380 µmhos - 
Secchi Disk Transparency 5.9 feet - 0 
Total Suspended Solids 3.25 mg/L 4.0 mg/L - 
Turbidity 2.6 NTU 4.5 NTU - 
Light Transmission @ 3 ft 12% - 4 
1% Light Level 9.0 feet - - 
Total Phosphorus 0.065 mg/L 0.338 mg/L 4 
Soluble Reactive Phosphorus 0.014 mg/L 0.308 mg/L 3 
Nitrate-Nitrogen 0.030mg/L 0.027 mg/L 0 
Ammonia-Nitrogen 0.018 mg/L 1.650 mg/L 3 
Organic Nitrogen 0.652 mg/L 0.773 mg/L 2 
Oxygen Saturation @ 5 ft 71% - 0 
% Water Column Oxic 26.7% - 4 
Chlorophyll a 0.71 µg/L - - 
Plankton Density 3,456 per L - 1 
Blue-Green Dominance 14.87% - 0 
    
  TSI score 21 
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Temperature + Dissolved Oxygen Profiles:
 Loomis Lake (08/15/01)
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Temperature and dissolved oxygen profiles for Loomis Lake, 08/15/01. 
 

Plankton species composition in Loomis Lake, 08/15/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 231
 
Aphanizomenon 103
 
Chroococcus 77
 
Coelosphaerium 64
 
Microcystis 26
 
Oscillatoria 13
 
Green Algae (Chlorophyta)
 
Staurastrum 26
 
Ulothrix 334
 
Diatoms (Bacillariophyceae)
 
Fragillaria 1,414
 
Gyrosigma 26
 
Navicula 296
 
Synedra 424
 
Tabellaria 26
 
Other Algae 
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Ceratium 77
 
Dinobryon 64
 
Mallomonas 26
 
Zooplankton 
 
Bosmina 1.5
 
Calanoid Copepod 2
 
Cyclopoid Copepod 1.5
 
Diaphanosoma 0.3
 
Nauplii 30.4
 
Chaoborus 0.3
 
Rotifers (Rotifera) 
 
Keratella 103
 
Filinia 13
 
Other Rotifers 180
 
Misc. Protozoan 193
 

Total 3,456
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Mink Lake 
  Water quality characteristics of Mink Lake, 08/16/01. 

 
Parameter 

Epilimnetic 
Sample (1 m)

Hypolimnetic 
Sample (6 m) 

Indiana TSI Points 
(based on mean values)

pH 7.05 6.6 - 
Alkalinity 66 mg/L 98 mg/L - 
Conductivity 230 µmhos 220 µmhos - 
Secchi Disk Transparency 9.5 feet - 0 
Total Suspended Solids 1.25 mg/L 4.0 mg/L - 
Turbidity 1.2 NTU 28.0 NTU - 
Light Transmission @ 3 ft 20.2% - 4 
1% Light Level 13.6 - - 
Total Phosphorus 0.046 mg/L 0.260 mg/L 3 
Soluble Reactive Phosphorus 0.010 mg/L 0.010 mg/L 0 
Nitrate-Nitrogen 0.032 mg/L 0.019 mg/L 0 
Ammonia-Nitrogen 0.018 mg/L 0.677 mg/L 1 
Organic Nitrogen 0.859 mg/L 2.370 mg/L 3 
Oxygen Saturation @ 5 ft 31.9% - 0 
% Water Column Oxic 57% - 2 
Chlorophyll a 0.4 µg/L - - 
Plankton Density 5,941 per L - 1 
Blue-Green Dominance 83.71% - 10 
    
  TSI score 24 
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Temperature + Dissolved Oxygen Profiles:
 Mink Lake (08/16/01)
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 Temperature and dissolved oxygen profiles for Mink Lake, 08/16/01. 
 

Plankton species composition in Mink Lake, 08/16/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 135
 
Aphanizomenon 3,213
 
Microcystis 116
 
Oscillatoria 1,335
 
Spirulina 155
 
Misc. Blue-green 19
 
Green Algae (Chlorophyta)
 
Pediastrum 19
 
Spirogyra 19
 
Staurastrum 39
 
Ulothrix 58
 
Misc. Green 97
 
Diatoms (Bacillariophyceae)
 
Fragillaria 116
 
Synedra 213
 
Other Algae 
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Ceratium 39
 
Dinobryon 194
 
Peridinium 39
 
Trachelemonas (Robusta) 58
 
Misc. Protozoan 39
 
Zooplankton 
 
Bosmina 1.8
 
Calanoid Copepod 4.4
 
Cyclopoid Copepod 4.0
 
Diaphanosoma 6.2
 

Total 5,941
 
Moss Lake 
Water quality characteristics of Moss Lake, 08/16/01. 

Epilimnetic Hypolimnetic Indiana TSI Points  
Parameter Sample (1 m) Sample (17 m) (based on mean values)
pH 7.9 7.0 - 
Alkalinity 53 mg/L 91 mg/L - 
Conductivity 150 µmhos - - 
Secchi Disk Transparency 8.2 feet - 0 
Total Suspended Solids 2.0 mg/L 8.33 mg/L - 
Turbidity 1.9 NTU 18.0 NTU - 
Light Transmission @ 3 ft 22% - 4 
1% Light Level 14 feet - - 
Total Phosphorus 0.023 mg/L 0.312 mg/L 3 
Soluble Reactive Phosphorus 0.010 mg/L 0.283 mg/L 3 
Nitrate-Nitrogen 0.037 mg/L 0.020 mg/L 0 
Ammonia-Nitrogen 0.018 mg/L 1.479 mg/L 3 
Organic Nitrogen 0.650 mg/L 0.703 mg/L 2 
Oxygen Saturation @ 5 ft 84% - 0 
% Water Column Oxic 44% - 3 
Chlorophyll a 0.51 µg/L - - 
Plankton Density 11,210 per L - 2 
Blue-Green Dominance 97.53% - 10 
    
  TSI score 30 
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Temperature + Dissolved Oxygen Profiles:
 Moss Lake (08/16/01)
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Temperature and dissolved oxygen profiles for Moss Lake, 08/16/01. 
 

Plankton species composition in Moss Lake, 08/16/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 987
 
Aphanizomenon 8,787
 
Microcystis 49
 
Oscillatoria 1,061
 
Misc. Blue-green 49
 
Green Algae (Chlorophyta)  
 
Closterium 12
 
Staurastrum 136
 
Other Algae  
 
Ceratium 12
 
Mallomonas 49
 
Misc. Protozoan 37
 
Synura 12
 
Zooplankton  
 
Calanoid Copepod 0.3
 
Cyclopoid Copepod 3.7
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Daphnia 0.8
 
Diaphanosoma 0.6
 
Nauplii 13.5
 
Rotifers (Rotifera) 

 

 
Kellicottia 25
 
Keratella 12
 
Other Rotifers 123
 

Total 11,210
 
Silver Lake 
Water quality characteristics of Silver Lake, 08/29/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter 
Sample (0.05 m) Sample  (based on mean values)

pH 7.1 - - 
Alkalinity 45 mg/L - - 
Conductivity 275 µmhos - - 
Secchi Disk Transparency * - * 
Total Suspended Solids 72.8 mg/L - - 
Turbidity 11.5 NTU - - 
Light Transmission @ 3 ft * - * 
1% Light Level * - * 
Total Phosphorus 0.081 mg/L - 3 
Soluble Reactive Phosphorus 0.010 mg/L - 0 
Nitrate-Nitrogen 0.050 mg/L - 0 
Ammonia-Nitrogen 0.067 mg/L - 0 
Organic Nitrogen 2.251 mg/L - 4 
Oxygen Saturation @ 5 ft * - * 
% Water Column Oxic 100% - 0 
Chlorophyll a 1.16 µg/L - - 
Plankton Density 393,301 per L - 20 
Blue-Green Dominance 30.16% - 0 
    
  TSI score ** 
*insufficient depth to collect this data 
**calculation of the Indiana TSI is impossible due to the shallow depth of Silver Lake 
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Temperature + Dissolved Oxygen Profiles:
 Silver Lake (08/29/01)
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Temperature and dissolved oxygen profiles for Silver Lake, 08/29/01. 
 

Plankton species composition in Silver Lake, 08/29/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Aphanizomenon 36,245
 
Aphanocapsa 6,590
 
Chroococcus 6,590
 
Lyngbya 6,590
 
Microcystis 52,719
 
Phormidium 9,885
 
Green Algae (Chlorophyta)
 
Actinastrum 3,295
 
Coelastrum 13,180
 
Cosmarium 82,374
 
Pediastrum 46,129
 
Scenedesmus 42,835
 
Ulothrix 19,770
 
Diatoms (Bacillariophyceae)
 
Cymbella 3,295
 
Fragillaria 3,295
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Navicula 9,885
 
Synedra 13,180
 
Zooplankton 
 
Acroperus 75
 
Cyclopoid Copepod 75
 
Harpacticoid Copepod 75
 
Misc. Zooplankton 75
 
Nauplii 825
 
Rhynchetalona 75
 
Chaoborus 75
 
Misc. Protozoan 36,245
 

Total 393,301
 
Spectacle Lake 
 Water quality characteristics of Spectacle Lake, 08/15/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter Sample (1 m) Sample (based on mean values)
pH  7.45 - - 
Alkalinity 115 mg/L - - 
Conductivity 600 µmhos - - 
Secchi Disk Transparency 2.3 feet - 6 
Total Suspended Solids 10.0 mg/L - - 
Turbidity 7.7 NTU - - 
Light Transmission @ 3 ft 2% - 4 
1% Light Level 3.5 feet - - 
Total Phosphorus 0.130 mg/L - 3 
Soluble Reactive Phosphorus 0.010 mg/L - 0 
Nitrate-Nitrogen 0.032 mg/L - 0 
Ammonia-Nitrogen 0.018 mg/L - 0 
Organic Nitrogen 1.375 mg/L - 3 
Oxygen Saturation @ 5 ft 48% - 0 
% Water Column Oxic 100% - 0 
Chlorophyll a 3.94 µg/L - - 
Plankton Density 36,360 per L - 5 
Blue-Green Dominance 29.7 % - 0 
    
  TSI score 21 
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Temperature + Dissolved Oxygen Profiles:
 Spectacle Lake (08/15/01)
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 Temperature and dissolved oxygen profiles for Spectacle Lake, 08/15/01. 
 

Plankton species composition in Spectacle Lake, 08/15/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 8,774
 
Aphanizomenon 2,025
 
Green Algae (Chlorophyta)
 
Ankistrodesmus 607
 
Pediastrum 202
 
Staurastrum 472
 
Ulothrix 607
 
Diatoms (Bacillariophyceae)
 
Diatoma 2,160
 
Gyrosigma 1,890
 
Melosira 270
 
Navicula 337
 
Synedra 4,994
 
Other Algae 
 
Dinobryon 472
 
Mallomonas 1,012
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Zooplankton 
 
Bosmina 1.5
 
Cyclopoid Copepod 15.4
 
Nauplii 106.0
 
Rotifers (Rotifera) 
 
Polyarthra 135
 
Keratella 135
 
Other Rotifers 2,092
 
Misc. Protozoan 12,418
 

Total 36,360
 
Lake Wauhob 
Water quality characteristics of Wauhob Lake, 08/16/01. 

Epilimnetic Hypolimnetic Indiana TSI Points Parameter Sample (1 m) Sample (13 m) (based on mean values)
pH 7.5 6.9 - 
Alkalinity 74 mg/L 126 mg/L - 
Conductivity 260 µmhos 250 µmhos - 
Secchi Disk Transparency 14.4 feet - 0 
Total Suspended Solids 0.5 mg/L 32.86 mg/L - 
Turbidity 0.75 NTU 53.0 NTU - 
Light Transmission @ 3 ft 25% - 4 
1% Light Level 17.0 feet - - 
Total Phosphorus 0.029 mg/L 0.739 mg/L 4 
Soluble Reactive Phosphorus 0.010 mg/L 0.532 mg/L 4 
Nitrate-Nitrogen 0.057 mg/L 0.048 mg/L 0 
Ammonia-Nitrogen 0.018 mg/L 2.901 mg/L 4 
Organic Nitrogen 0.761 mg/L 1.444 mg/L 3 
Oxygen Saturation @ 5 ft 84% - 0 
% Water Column Oxic 50% - 2 
Chlorophyll a 0.39 µg/L - - 
Plankton Density 15,400 per L - 2 
Blue-Green Dominance 88.1% - 10 
    
  TSI score 33 
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Temperature + Dissolved Oxygen Profiles:
 Wauhob Lake (08/16/01)
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Temperature and dissolved oxygen profiles for Wauhob Lake, 08/16/01. 
 

Plankton species composition in Wauhob Lake, 08/16/01. 
 
Species Abundance (#/L) 
 
Blue-Green Algae (Cyanophyta)
 
Anabaena 827
 
Aphanizomenon 12,421
 
Chroococcus 127
 
Coelosphaerium 178
 
Microcystis 64
 
Oscillatoria 13
 
Green Algae (Chlorophyta)
 
Staurastrum 25
 
Diatoms (Bacillariophyceae)
 
Cymbella 13
 
Diatoma 13
 
Fragillaria 267
 
Other Algae 
 
Ceratium 115
 
Dinobryon 1,107
 
Zooplankton 
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Calanoid Copepod 0.3
 
Ceriodaphnia 0.3
 
Cyclopoid Copepod 0.9
 
Diaphanosoma 0.3
 
Nauplii 2.6
 
Chaoborus 7.8
 
Rotifers (Rotifera) 
 
Keratella 38
 
Other Rotifers 38
 
Misc. Protozoan 216
 

Total 15,400
 
 



Appendix E 
Indiana TSI and Carlson TSI 



The Indiana TSI 
The Indiana Stream Pollution Control Board developed the Indiana TSI (ITSI) (IDEM, 
1986).  The original ITSI differed slightly from the one in use today.  Today’s ITSI uses 
ten different water quality parameters to calculate a score.  The following list shows the 
point values assigned for each parameter. 
 
Table 43. The Indiana Trophic State Index. 
Parameter and Range Eutrophy Points 
I. Total Phosphorus (ppm) 

A. At least 0.03  1 
B. 0.04 to 0.05  2 
C. 0.06 to 0.19  3 
D. 0.2 to 0.99  4 
E. 1.0 or more  5 

 
II. Soluble Phosphorus (ppm)  

A. At least 0.03  1 
B. 0.04 to 0.05  2 
C. 0.06 to 0.19  3 
D. 0.2 to 0.99  4 
E. 1.0 or more  5 

 
III. Organic Nitrogen (ppm) 

A. At least 0.5  1 
B. 0.6 to 0.8  2 
C. 0.9 to 1.9  3 
D. 2.0 or more  4 

 
IV. Nitrate (ppm)  

A. At least 0.3  1 
B. 0.4 to 0.8  2 
C. 0.9 to 1.9  3 
D. 2.0 or more  4  

 
V. Ammonia (ppm)   

A. At least 0.3  1 
B. 0.4 to 0.5  2 
C. 0.6 to 0.9  3 
D. 1.0 or more  4 

 
VI. Dissolved Oxygen: 

Percent Saturation at 5 feet from surface 
A. 114% or less  0 
B. 115% to 119%  1 
C. 120% to 129%  2 
D. 130% to 149%  3 



E. 150% or more  4  
 
VII. Dissolved Oxygen: 

Percent of measured water column with at 
least 0.1 ppm dissolved oxygen 
A. 28% or less  4 
B. 29% to 49%  3 
C. 50% to 65%  2 
D. 66% to 75%  1 
E. 76% 100%  0 

 
VIII. Light Penetration (Secchi Disk)  

A. Five feet or under  6 
 
IX. Light Transmission (Photocell) : Percent of light transmission at a depth of 3 feet 

A. 0 to 30%  4 
B. 31% to 50%  3 
C. 51% to 70%  2 
D. 71% and up  0 

 
 
 
 X. Total Plankton per liter of water sampled from a single vertical tow between the 

1% light level and the surface: 
A. less than 3,000 organisms/L   0 
B. 3,000 - 6,000 organisms/L   1 
C. 6,001 - 16,000 organisms/L   2 
D. 16,001 - 26,000 organisms/L   3 
E. 26,001 - 36,000 organisms/L   4 
F. 36,001 - 60,000 organisms/L   5 
G. 60,001 - 95,000 organisms/L  10 
H. 95,001 - 150,000 organisms/L  15 
I. 150,001 - 500,000 organisms/L  20 
J. greater than 500,000 organisms/L  25 
K. Blue-Green Dominance: additional points  10 
 

Totaling the values for each water quality parameter yields an ITSI score.  Based on this 
score, lakes are then placed into one of four categories: 
 

TSI Total  Water Quality Classification 
0-15  highest quality (oligotrophic) 
16-30 intermediate quality (mesotrophic) 
31-45  low quality (eutrophic) 
>45  lowest quality (hypereutrophic) 

 



                              CARLSON'S TROPHIC STATE INDEX                 
 
                                                                                             
              Oligotrophic       Mesotrophic     Eutrophic   Hypereutrophic    
                                                                                    
          20    25    30    35     40    45    50     55    60    65     70    75    80  
Trophic State  
    Index     └────┴────┴────┴────┴────┴────┴────┴────┴────┴────┴────┴────┘  
                                                                            
              15    10  8 7  6   5    4     3    2   1.5     1           0.5     0.3  
Transparency   
   (Meters)   └─┴────┴──┴─┴─┴──┴───┴────┴───┴───┴─────┴─────────┴──────┴───  
                                                                           
                      0.5       1      2       3  4  5  7    10  15  20  30  40  60 80 100 150   

Chlorophyll-a 
(µg/L or PPB) └───┴──────┴─────┴─────┴──┴─┴──┴───┴──┴──┴──┴──┴───┴──┴─┴───┘  
                                                                           
Total             3      5      7     10      15   20  25 30   40  50  60  80  100    150    
Phosphorus          
(µg/L or PPB) └┴─────┴─────┴────┴─────┴───┴──┴──┴───┴──┴──┴───┴──┴────┴──┴┘  
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Appendix F. Potential Funding Sources.  
 
There are several cost-share grants available from both state and federal government agencies 
specific to watershed management.  Community groups and/or Soil and Water Conservation 
Districts can apply for the majority of these grants.  The main goal of these grants and other 
funding sources is to improve water quality though the use of specific BMPs.  As public 
awareness shifts towards watershed management, these grants will become more and more 
competitive.  Therefore, any association interested in improving water quality through the use of 
grants must become active soon.  Once an association is recognized as a “watershed management 
activist” it will become easier to obtain these funds repeatedly.  The following are some of the 
possible major funding sources available to lake and watershed associations for watershed 
management. 
 
Lake and River Enhancement Program (LARE) 
LARE is administered by the Indiana Department of Natural Resources, Division of Fish and 
Wildlife.  The program’s main goals are to control sediment and nutrient inputs to lakes and 
streams and prevent or reverse degradation from these inputs through the implementation of 
corrective measures.  Under present policy, the LARE program may fund lake and watershed 
specific construction actions up to $100,000 for a single project or $300,000 for all projects on a 
lake or stream. The LARE program also provides a maximum of $100,000 for the removal of 
sediment from a particular site on a lake and a cumulative total of $300,000 for all sediment 
removal projects on a lake. An approved sediment removal plan must be on file with the LARE 
office for projects to receive sediment removal funding. Finally, the LARE program will provide 
$100,000 for a one-time whole lake treatment to control aggressive, invasive aquatic plants. A 
cumulative total of $20,000 over a three year period may be obtained for additional spot 
treatment following the whole lake treatment. As with the sediment removal funding, an 
approved aquatic plant management plan must be on file with the LARE office for the lake 
association to receive funding. All approved projects require a 0 to 25% cash or in-kind match, 
depending on the project.  LARE also has a “watershed land treatment” component that can 
provide grants to SWCDs for multi-year projects.  The funds are available on a cost-sharing basis 
with landowners who implement various BMPs. All of the LARE programs are recommended as 
a project funding source for the Valparaiso Lakes watershed. More information about the LARE 
program can be found at http://www.in.gov/dnr/fishwild/lare/. 
 
Clean Water Act Section 319 Nonpoint Source Pollution Management Grant 
The 319 Grant Program is administered by the Indiana Department of Environmental 
Management (IDEM), Office of Water Management, Watershed Management Section.  319 is a 
federal grant made available by the Environmental Protection Agency (EPA).  319 grants fund 
projects that target nonpoint source water pollution.  Nonpoint source pollution (NPS) refers to 
pollution originating from general sources rather than specific discharge points (Olem and Flock, 
1990).  Sediment, animal and human waste, nutrients, pesticides, and other chemicals resulting 
from land use activities such as mining, farming, logging, construction, and septic fields are 
considered NPS pollution.  According to the EPA, NPS pollution is the number one contributor 
to water pollution in the United States.  To qualify for funding, the water body must meet 
specific criteria such as being listed in the state’s 305(b) report as a high priority water body or 
be identified by a diagnostic study as being impacted by NPS pollution. Funds can be requested 

http://www.in.gov/dnr/fishwild/lare/
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for up to $300,000 for individual projects.  There is a 25% cash or in-kind match requirement.  
To qualify for implementation projects, there must be a watershed management plan for the 
receiving waterbody. This plan must meet all of the current 319 requirements. This diagnostic 
study serves as an excellent foundation for developing a watershed management plan since it 
satisfies several, but not all, of the 319 requirements for a watershed management plan. More 
information about the Section 319 program can be obtained from 
http://www.in.gov/idem/water/planbr/wsm/319main.html.  
 
Section 104(b)(3) NPDES Related State Program Grants 
Section 104(b)(3) of the Clean Water Act gives authority to a grant program called the National 
Pollutant Discharge Elimination System (NPDES) Related State Program Grants.  These grants 
provide money for developing, implementing, and demonstrating new concepts or requirements 
that will improve the effectiveness of the NPDES permit program that regulates point source 
discharges of water pollution.  Projects that qualify for Section 104(b)(3) grants involve water 
pollution sources and activities regulated by the NPDES program.  The awarded amount can 
vary by project and there is a required 5% match. For more information on Section 104(b)(3) 
grants, please see the IDEM website at: 
http://www.in.gov/idem/water/planbr/wsm/104main.html.  
 
Section 205(j) Water Quality Management Planning Grants 
Funds allocated by Section 205(j) of the Clean Water Act are granted for water quality 
management planning and design.  Grants are given to municipal governments, county 
governments, regional planning commissions, and other public organizations for researching 
point and non-point source pollution problems and developing plans to deal with the problems.  
According to the IDEM Office of Water Quality website: “The Section 205(j) program provides 
for projects that gather and map information on non-point and point source water pollution, 
develop recommendations for increasing the involvement of environmental and civic 
organizations in watershed planning and implementation activities, and implement watershed 
management plans.  No match is required.  For more information on and 205(j) grants, please see 
the IDEM website at: http://www.in.gov/idem/water/planbr/wsm/205jmain.html. 
 
Other Federal Grant Programs 
The USDA and EPA award research and project initiation grants through the U.S. National 
Research Initiative Competitive Grants Program and the Agriculture in Concert with the 
Environment Program. 
 
Watershed Protection and Flood Prevention Program 
The Watershed Protection and Flood Prevention Program is funded by the U.S. Department of 
Agriculture and is administered by the Natural Resources Conservation Service.  Funding targets 
a variety of watershed activities including watershed protection, flood prevention, erosion and 
sediment control, water supply, water quality, fish and wildlife habitat enhancement, wetlands 
creation and restoration, and public recreation in small watersheds (250,000 or fewer acres).  The 
program covers 100% of flood prevention construction costs or 50% of construction costs for 
agricultural water management, recreational, or fish and wildlife projects. 
 

http://www.in.gov/idem/water/planbr/wsm/319main.html
http://www.in.gov/idem/water/planbr/wsm/104main.html
http://www.in.gov/idem/water/planbr/wsm/205jmain.html
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Conservation Reserve Program 
The Conservation Reserve Program (CRP) is funded by the USDA and administered by the Farm 
Service Agency (FSA).  CRP is a voluntary, competitive program designed to encourage farmers 
to establish vegetation on their property in an effort to decrease erosion, improve water quality, 
or enhance wildlife habitat. The program targets farmed areas that have a high potential for 
degrading water quality under traditional agricultural practices or areas that might make good 
wildlife habitat if they were not farmed.  Such areas include highly erodible land, riparian zones, 
and farmed wetlands. Currently, the program offers continuous sign-up for practices like grassed 
waterways and filter strips. Participants in the program receive cost share assistance for any 
plantings or construction as well as annual payments for any land set aside. 
 
Wetlands Reserve Program 
The Wetlands Reserve Program (WRP) is funded by the USDA and is administered by the 
NRCS.  WRP is a subsection of the Conservation Reserve Program. This voluntary program 
provides funding for the restoration of wetlands on agricultural land.  To qualify for the program, 
land must be restorable and suitable for wildlife benefits.  This includes farmed wetlands, prior 
converted cropland, farmed wet pasture, farmland that has become a wetland as a result of 
flooding, riparian areas which link protected wetlands, and the land adjacent to protected 
wetlands that contribute to wetland functions and values.  Landowners may place permanent or 
30-year easements on land in the program.  Landowners receive payment for these easement 
agreements.  Restoration cost-share funds are also available.  No match is required. 
 
Grassland Reserve Program 
The Grassland Reserve Program (GRP) is funded by the USDA and is administered by the 
NRCS. GRP is a voluntary program that provides funding the restoration or improvement of 
natural grasslands, rangelands, prairies or pastures. To qualify for the program the land must 
consist of at least a 40 acre contiguous tract of land, be restorable, and provide water quality or 
wildlife benefit. Landowners may enroll land in the Grassland Reserve Program for 10, 15, 20, 
or 30 years or enter their land into a 30-year permanent easement. Landowners receive payment 
of up to 75% of the annual grazing value. Restoration cost-share funds of up to 75% for restored 
or 90% for virgin grasslands are also available.  
 
Community Forestry Grant Program 
The U.S. Forest Service through the Indiana Department of Natural Resources Division of 
Forestry provides three forms of funding for communities under the Community Forestry Grant 
Program. Urban Forest Conservation Grants (UFCG) are designed to help communities develop 
long term programs to manage their urban forests. UFCG funds are provided to communities to 
improve and protect trees and other natural resources; projects that target program development, 
planning, and education are emphasized. Local municipalities, not-for-profit organizations, and 
state agencies can apply for $2,000-20,000 annually. The second type of Community Forestry 
Grant Program, the Arbor Day Grant Program, funds activities which promote Arbor Day efforts 
and the planting and care of urban trees. $500-1000 grants are generally awarded. The Tree 
Steward Program is an educational training program that involves six training sessions of three 
hours each. The program can be offered in any county in Indiana and covers a variety of tree care 
and planting topics. Generally, $500-1000 is available to assist communities in starting a county 
or regional Tree Steward Program. Each of these grants requires an equal match. 
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Forest Land Enhancement Program (FLEP) 
FLEP replaces the former Forestry Incentive Program. It provides financial, technical, and 
educational assistance to the Indiana Department of Natural Resources Division of Forestry to 
assist private landowners in forestry management. Projects are designed to enhance timber 
production, fish and wildlife habitat, soil and water quality, wetland and recreational resources, 
and aesthetic value. FLEP projects include implementation of practices to protect and restore 
forest lands, control invasive species, and preserve aesthetic quality. Projects may also include 
reforestation, afforestation, or agroforestry practices. The IDNR Division of Forestry has not 
determined how they will implement this program; however, their website indicates that they are 
working to determine their implementation and funding procedures. More information can be 
found at http://www.in.gov/dnr/forestry.  
 
Wildlife Habitat Incentive Program 
The Wildlife Habitat Incentive Program (WHIP) is funded by the USDA and administered by the 
NRCS.  This program provides support to landowners to develop and improve wildlife habitat on 
private lands.  Support includes technical assistance as well cost sharing payments.  Those lands 
already enrolled in WRP are not eligible for WHIP.  The match is 25%. 
 
Environmental Quality Incentives Program 
The Environmental Quality Incentives Program (EQIP) is a voluntary program designed to 
provide assistance to producers to establish conservation practices in target areas where 
significant natural resource concerns exist.  Eligible land includes cropland, rangeland, pasture, 
and forestland, and preference is given to applications which propose BMP installation that 
benefits wildlife.  EQIP offers cost-share and technical assistance on tracts that are not eligible 
for continuous CRP enrollment.  Certain BMPs receive up to 75% cost-share.  In return, the 
producer agrees to withhold the land from production for five years.  Practices that typically 
benefit wildlife include: grassed waterways, grass filter strips, conservation cover, tree planting, 
pasture and hay planting, and field borders.  Best fertilizer and pesticide management practices, 
innovative approaches to enhance environmental investments like carbon sequestration or 
market-based credit trading, and groundwater and surface water conservation are also eligible for 
EQIP cost-share. 
 
Small Watershed Rehabilitation Program 
The Small Watershed Rehabilitation Program provides funding for rehabilitation of aging small 
watershed impoundments that have been constructed within the last 50 years. This program is 
newly funded through the 2002 Farm Bill and is currently under development. More information 
regarding this and other Farm Bill programs can be found at http://www.usda.gov/farmbill. 
 
Farmland Protection Program 
The Farmland Protection Program (FPP) provides funds to help purchase development rights in 
order to keep productive farmland in use.  The goals of FPP are: to protect valuable, prime 
farmland from unruly urbanization and development; to preserve farmland for future 
generations; to support a way of life for rural communities; and to protect farmland for long-term 
food security. 
 

http://www.in.gov/dnr/forestry
http://www.usda.gov/farmbill
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Debt for Nature 
Debt for Nature is a voluntary program that allows certain FSA borrowers to enter into 10-year, 
30-year, or 50-year contracts to cancel a portion of their FSA debts in exchange for devoting 
eligible acreage to conservation, recreation, or wildlife practices.  Eligible acreage includes: 
wetlands, highly erodible lands, streams and their riparian areas, endangered species or 
significant wildlife habitat, land in 100-year floodplains, areas of high water quality or scenic 
value, aquifer recharge zones, areas containing soil not suited for cultivation, and areas adjacent 
to or within administered conservation areas. 
 
Partners for Fish and Wildlife Program 
The Partners for Fish and Wildlife Program (PFWP) is funded and administered by the U.S. 
Department of the Interior through the U.S. Fish and Wildlife Service. The program provides 
technical and financial assistance to landowners interested in improving native habitat for fish 
and wildlife on their land. The program focuses on restoring wetlands, native grasslands, 
streams, riparian areas, and other habitats to natural conditions. The program requires a 10-year 
cooperative agreement and a 1:1 match. 
 
North American Wetland Conservation Act Grant Program 
The North American Wetland Conservation Act Grant Program (NAWCA) is funded and 
administered by the U.S. Department of Interior.  This program provides support for projects that 
involve long-term conservation of wetland ecosystems and their inhabitants including waterfowl, 
migratory birds, fish, and other wildlife.  The match for this program is on a 1:1 basis. 
 
National Fish and Wildlife Foundation (NFWF) 
The National Fish and Wildlife Foundation is administered by the U.S. Department of the 
Interior. The program promotes healthy fish and wildlife populations and supports efforts to 
invest in conservation and sustainable use of natural resources. The NFWF targets six priority 
areas which are wetland conservation, conservation education, fisheries, neotropical migratory 
bird conservation, conservation policy, and wildlife and habitat. The program requires a 
minimum of a 1:1 match. More information can be found at http://www.nfwf.org/about.htm.  
 
Bring Back the Natives Grant Program 
Bring Back the Natives Grant Program (BBNG) is a NFWF program that provides funds to 
restore damaged or degraded riverine habitats and the associated native aquatic species. 
Generally, BBNP supports on the ground habitat restoration projects that benefit native aquatic 
species within their historic range. Funding is jointly provided by a variety of federal 
organizations including the U.S. Fish and Wildlife Service, Bureau of Land Management, and 
U.S. Department of Agriculture and the National Fish and Wildlife Foundation. Typical projects 
include those that revise land management practices to remove the cause of habitat degradation, 
provide multiple specie benefit, include multiple project partners, and are innovative solutions 
that assist in the development of new technology. A 1:1 match is required; however, a 2:1 match 
is preferred. More information can be obtained from http://www.nfwf.org. 
 
Native Plant Conservation Initiative 
The Native Plant Conservation Initiative (NPCI) supplies funding for projects that protect, 
enhance, or restore native plant communities on public or private land. This NFWF program 

http://www.nfwf.org/about.htm
http://www.nfwf.org
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typically funds projects that protect and restore of natural resources, inform and educate the 
surrounding community, and assess current resources. The program provides nearly $450,000 in 
funding opportunities annually awarding grants ranging from $10,000-50,000 each. A 1:1 match 
is required for this grant. More information can be found at 
http://www.nfwf.org/programs/grant_apply.htm. 
 
Freshwater Mussel Fund 
The National Fish and Wildlife Foundation and the U.S. Fish and Wildlife Service fund the 
Freshwater Mussel Fund which provides funds to protect and enhance freshwater mussel 
resources. The program provides $100,000 in funding to approximately 5-10 applicants annually. 
More information can be found at http://www.nfwf.org/programs/grant_apply.htm. 
 
Non-Profit Conservation Advocacy Group Grants 
Various non-profit conservation advocacy groups provide funding for projects and land 
purchases that involve resource conservation.  Ducks Unlimited and Pheasants Forever are two 
such organizations that dedicate millions of dollars per year to projects that promote and/or 
create wildlife habitat. 
 
U.S. Environmental Protection Agency Environmental Education Program 
The USEPA Environmental Education Program provides funding for state agencies, non-profit 
groups, schools, and universities to support environmental education programs and projects. The 
program grants nearly $200,000 for projects throughout Illinois, Indiana, Michigan, Minnesota, 
Wisconsin, and Ohio. More information is available at  
http://www.epa.gov/region5/ened/grants.html.  
 
Core 4 Conservation Alliance Grants  
Core 4 provides funding for public/private partnerships working toward Better Soil, Cleaner 
Water, Greater Profits and a Brighter Future. Partnerships must consist of agricultural producers 
or citizens teaming with government representatives, academic institutions, local associations, or 
area businesses. CTIC provides grants of up to $2,500 to facilitate organizational or business 
plan development, assist with listserve or website development, share alliance successes through 
CTIC publications and other national media outlets, provide Core 4 Conservation promotional 
materials, and develop speakers list for local and regional use. More information on Core 4 
Conservation Alliance grants can be found at  
http://www.ctic.purdue.edu/CTIC/GrantApplication.pdf.  
 
 
Indianapolis Power and Light Company (IPALCO) Golden Eagle Environmental Grant 
The IPALCO Golden Eagle Grant awards grants of up to $10,000 to projects that seek improve, 
preserve, and protect the environment and natural resources in the state of Indiana. The award is 
granted to approximately 10 environmental education or restoration projects each year. Deadline 
for funding is typically in January. More information is available at 
http://www.ipalco.com/ABOUTIPALCO/Environment/Golden_Eagle.html 
 

http://www.nfwf.org/programs/grant_apply.htm
http://www.nfwf.org/programs/grant_apply.htm
http://www.epa.gov/region5/ened/grants.html
http://www.ctic.purdue.edu/CTIC/GrantApplication.pdf
http://www.ipalco.com/ABOUTIPALCO/Environment/Golden_Eagle.html
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Nina Mason Pulliam Charitable Trust (NMPCT) 
The NMPCT awards various dollar amounts to projects that help people in need, protect the 
environment, and enrich community life. Prioritization is given to projects in the greater 
Phoenix, AZ and Indianapolis, IN areas, with secondary priority being assigned to projects 
throughout Arizona and Indiana. The trust awarded nearly $20,000,000 in funds in the year 2000. 
More information is available at www.nmpct.org 
 

http://www.nmpct.org


Appendix G 
Action Register 



Action Tracker Form 
 
Date:_________________________ 
 
Goal (choose from list below): ________________________________ 
 
Task Completed: ______________________________________ 
 
Meeting     Whom Attended By:__________________________ 
 
Education  Number Attended: ___________  Number Pamphlets Distributed:__________ 
  Distributed To:_______________________ 
 
Investigation  Sources of Information:____________________________________________ 
 
Field Work  
 
 
Other 
 
 
Provide a description of the task.  Include objective, action step and include checkpoint if it 
meets one.  Is this a measure of success? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
       Task completed by:________________ 

•  By 2020, reduce the phosphorus concentration in the Valparaiso Lakes to achieve a Carlson total phosphorus 
Trophic Status Index between 40-50 (mesotrophic conditions). 

•  By 2011, reduce coverage of invasive aquatic plant species by 50% in each of Canada, Flint, Long, Loomis, Mink, 
Moss, Silver, and Spectacle lakes. 

•  Reduce E. coli at beach sites to meet state standards (235 colonies/100ml) by 2015. 
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