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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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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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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 
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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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