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1.0 INTRODUCTION 
 
1.1 Mission Statement 
The stakeholders of the Little Cicero Creek watershed will develop a management plan that 
promotes community partnerships, education, and scientific understanding of the 
watershed, and will develop strategies that restore, protect, and enhance the natural 
resources of Little Cicero Creek, its tributaries, and downstream. 

 
1.2 Watershed Location 
This watershed management plan (WMP) addresses water quality concerns facing the 
Little Cicero Creek watershed, which is located mainly in east central Hamilton County 
(27,710 acres) with a small portion in southern Tipton County (938 acres) (Figure 1).  The 
towns of Sheridan, Atlanta, Arcadia, and Cicero roughly outline this area.  The Little Cicero 
Creek watershed is divided into two 14-digit hydrologic unit codes, 05120201080090 (Little 
Cicero Creek-Bennett Ditch/Taylor Creek, 13,449 acres), and 05120201080080 (Little 
Cicero Creek-Teter Branch, 13,324 acres).  The watershed contains six main streams; 
Symons Ditch, Jay Ditch, Ross Ditch, Bennett Ditch, Taylor Creek, and Little Cicero Creek.  
The headwaters of the watershed begin near the northeastern boundary of the town of 
Sheridan and generally flow eastward, eventually draining into Morse Reservoir.  Morse 
Reservoir is a popular recreational lake and also a backup source of drinking water for the 
City of Indianapolis.  This WMP documents the concerns watershed stakeholders have for 
the Little Cicero Creek waterbodies and describes the stakeholders’ vision for these 
waterbodies.  It also outlines the goals, strategies, and action items watershed 
stakeholders have selected to achieve this vision.  The plan concludes with methods for 
measuring progress toward goals and objectives outlined throughout the plan and time 
frames for periodic refinement of the plan. 
 
The Little Cicero Creek watershed is located in a primarily rural area of Hamilton County, 
which according to the U.S. Census Bureau, is one of the fastest growing Hoosier counties.  
The population of the county has increased by almost 58,000 people since the year 2000 
census (US Census, 2006).  The growth rate between the years 2000 and 2003 was 19 
percent (HCA, 2006), and from the years 2000 to 2005, was 31.7 percent (US Census, 
2006).   
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From July 1, 2004 to July 1, 2005, Hamilton County was the 51st fastest growing county in 
the nation (Les, 2006).  Growth projections estimate that the population of Hamilton County 
will increase by 30 percent or more through the year 2020 (IBRC, 2003).  Along with this 
intense population growth will be an increase in development.  In the year 2005, Hamilton 
County granted 4,276 residential building permits, and throughout the state was second 
only to Marion County, which granted 4,618 permits (STATS Indiana, 2006). 
 
The Hamilton County Drainage Board and Surveyor’s Office is concerned both with the 
current water quality condition as well as with potential impacts to the water quality of Little 
Cicero Creek due to the high potential of development in this area of Hamilton County.  The 
Surveyor’s Office understands that a change in land use, especially from a field or forest to 
urban development, has potential for significant impact on water quality.  Such 
development impacts the permeability of the soil by construction compaction and causes a 
dramatic increase in impervious coverage from the introduction of new rooftops, driveways, 
and parking areas.  Along with the physical impacts there is also potential for an increase of 
biological and chemical waste from human use entering the watershed. 
 
This WMP was developed through a local partnership spearheaded by the Hamilton County 
Surveyor’s office to address the existing and future potential for water quality impacts within 
the Little Cicero Creek watershed.  Through a competitive bidding process, the Hamilton 
County Drainage Board selected the team of JFNew, DJCase, and The Schneider 
Corporation to assist with plan development and public participation.  This team will also be 
providing the county with recommendations for addressing remedial and proactive 
engineering and ecological approaches to the water quality impacts identified in the plan. 
 
One of the objectives of this plan is to identify and analyze water quality concerns that 
currently exist or may occur as the watershed develops.  Areas of concern will be 
documented throughout this process and included within the plan as the county develops 
their stormwater management plan required by Rule 13.  Rule 13 refers to stormwater 
permits associated with water conveyance systems that are not combined with sewage 
conveyances.  This can include conveyances such as roads with drains, streets, storm 
drains, piping, channels, ditches, etc.  The majority of the watershed is currently 
undeveloped rural farmland, and the stormwater conveyance system consists primarily of 
earthen drainage ditches.   
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Information gathered during the water quality assessment task of the watershed 
management planning process will provide a strong indication of existing pre-developed 
stormwater quantity and quality conditions, as well as existing low-flow water quality 
concerns.  The baseline conditions of the existing watershed will assist the county in 
identifying future water quality improvement projects that can be targeted throughout the 
watershed. 
 
This document will serve as a master plan for water quality management (or WMP) for 
nonpoint source (NPS) pollution control and water quality improvement in the Little Cicero 
Creek watershed.  Specific benefits of watershed management planning for Little Cicero 
Creek include: 

• Eligibility for implementation funds; 
• Addressing E. coli and other impairments; 
• Protection of downstream water quality; and 
• Preparation for MS4 (Municipal Separate Storm Sewer Systems) stormwater 

management planning. 
 
1.3 Eligibility for Implementation Funds 
This WMP will meet the eligibility requirements for implementation funding from either the 
Indiana Department of Environmental Management (IDEM) watershed management, or the 
Indiana Department of Natural Resources (IDNR) administered planning funds from the 
Lake and River Enhancement program (LARE), or the United States Department of 
Agriculture Farm Service Agency Farm Bill spending prioritization.  These competitive grant 
programs offer funding for the design and construction of soil and water conservation 
projects in areas that have completed an approved WMP. 
 
1.4 Addressing E. coli impairments 
The Clean Water Act, specifically Section 
303(d), requires states to identify lakes, 
streams and rivers that do not meet 
appropriate water quality standards.  These 
waterbodies are referred to as “impaired” 
waterbodies and are placed on the state’s 
303(d) list of impaired waterbodies.  

The water quality standard for E. coli is 235 
CFU/100ml in a single grab sample with the 
standard for a geometric mean of several 
samples set somewhat lower.  For purposes 
of comparison, levels of E. coli in Indiana 
streams typically ranged from 133 to 1,157 
CFU/100ml with an average of 645 
CFU/100ml in the IDEM data from years 
1991-2002. 
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The waterbodies on the 303(d) list are ranked according to the severity of pollution and 
waterbody’s corresponding designated use (e.g., recreation, drinking water, biota).  The 
state’s methodology for assessing Indiana’s waterbodies is described in the latest version 
of Indiana’s 303(d) Listing Methodology for Impaired Waterbodies and Total Maximum 
Daily Load for Listing Cycle 2004.  The 2004 IDEM published list is the most recent list 
available for this study; however, there is a draft listing for 2006.  This was published in the 
October 2005 Indiana Register and is still in the public comment period and is not yet 
finalized.  Little Cicero Creek is listed in the 2004 Indiana 303(d) list because portions of 
this watershed do not meet state water quality standards.  Specifically, portions of the 
watershed are listed for impaired biotic communities and for E. coli (fecal coliform 
contamination).  This was confirmed in measurements taken by the IDEM prior to 
development of the 303(d) list published in the year 2004.  The draft 2006 listing will 
remove Little Cicero Creek for impaired biotic communities due to changes in the IDEM’s 
listing methodology, but the E. coli listing is slated to remain.  In addition, Bennett Ditch and 
Taylor Creek are listed for E. coli.  Watersheds that are listed on the 303(d) list are high 
priority for funding through state and federal funding sources, such as Section 319 program 
grants. 
 
Historic information and the year 2005 water quality sampling are used in this report to: 1) 
create a snap shot of how much fecal coliform is in the stream; and, 2) predict which 
conservation practices may be necessary to improve coliform levels and biotic 
communities.  Additional water quality analyses of Little Cicero Creek and other waterways 
in the Little Cicero Creek watershed are provided in Section 3.0 of this document. 
 
1.5 Protection of Downstream Water Resources 
Land and water management in the Little Cicero Creek watershed will not only benefit the 
tributaries and main stem of Little Cicero Creek, but also the water quality of Morse 
Reservoir.  Currently, Morse Reservoir is listed on the Draft 2006 303(d) list for taste, odor, 
and algae.  Morse Reservoir is operated and maintained as a drinking water resource and 
recreational facility by Veolia Water Company as part of the Regional Indianapolis Metro 
Water Treatment and Distribution System.   
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Morse Reservoir flows into the West Fork of the White River, which flows into the Wabash 
River, the Ohio River, the Mississippi, and finally into the Gulf of Mexico.  Each individual 
watershed project contributes incrementally to downstream water quality, whether it is local 
biotic community restoration or reduction of the anoxic “dead zone” in the receiving waters 
along the Southern Gulf Coast of the United States. 
 
1.6 Preparation for MS4 Stormwater Management Planning 
The entire area of Hamilton County, excluding the towns of Atlanta and Sheridan, is 
considered a MS4 community.  The term “MS4” stands for Municipal Separate Storm 
Sewer Systems, which are federally defined conveyance systems for storm runoff.  These 
systems typically consist of curb and gutter systems, streets, ditches, and storm drains.  
Rainwater generally flows from city hardscape (paved or other impermeable surfaces) into 
these systems and is then transported untreated directly into streams, lakes, and rivers.  As 
designated by Rule 13 (327IAC 15-13-3), an MS4 community is one that maintains a 
system described above and is: 1) located within an urbanized area identified as such on 
Census Bureau maps; 2) has a population greater than 10,000; 3) has a population greater 
than 7,000 and experienced a growth rate greater than 10 percent from years 1990 to 
2000; or 4) has a daily population greater than 1,000 and is associated with any of the 
areas listed above.  Hamilton County is listed as an urbanized area by the Census Bureau 
and maintains a municipal separate storm sewer system, and is therefore an MS4 entity.  
 
1.7 Watershed Partnerships 
To be effective, the preparation of any WMP should include full community participation.  
Support, direction, and insight from individuals, groups, and/or government agencies within 
the planning impact areas are essential for successful short-term and long-term watershed 
management planning and implementation.  The Little Cicero Creek WMP encouraged and 
provided opportunity for full community participation.    
 
The planning process included meetings of the Steering Committee, public meetings, and 
availability of draft documents for review. Notes from the meetings, Frequently Asked 
Questions (FAQs), contact information for the Steering Committee, and a project calendar 
were posted to the website (http://www.djcase.com/cicerocreek/faq.htm).   
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1.7.1 Local and State Project Sponsors 
Hamilton County was the local sponsor for the WMP process, contributing 25 percent of the 
project’s costs.  The County Surveyor’s Office participated as a representative of the 
County Drainage Board, providing project leadership and direction.  The remaining 75 
percent of the project’s costs were funded through a grant from the U.S. Environmental 
Protection Agency (USEPA) administered by the IDEM Watershed Management Section.  
These federal funds are provided by Section 319 specifically for watershed management 
planning. 
 
The Hamilton County Drainage Board, the Hamilton County Surveyor’s Office, DJCase, 
The Schneider Corporation, and JFNew developed a list of key stakeholders for the 
planning area.  These stakeholders included Beck’s Hybrids, Inc., The Town of Cicero, 
Indiana Farm Bureau, The Town of Sheridan, Veolia Water Company, The Hamilton 
County Health Department, The Friends of the White River, The Hamilton County Planning 
Department, The Hamilton County Parks Department, The Center for Earth and 
Environmental Science, and The Hamilton County Soil and Water Conservation District 
(SWCD).  To ensure representation of the agricultural community, the stakeholders list 
included several key individuals who own, operate, or manage agricultural land within the 
watershed.  These identified water management planning stakeholders were personally 
invited to participate in the planning process as part of the steering committee.  Steering 
committee meetings were held to discuss watershed management planning information 
collected throughout the process.  Stakeholders were continually provided with various 
outreach materials for review, comment, and/or discussion.  Outreach materials included 
meeting notes, FAQs, and stakeholder contact information, including the planning 
contractor’s team.  Project schedule and calendars were posted for readily available access 
on a dedicated internet website.  The website was also utilized to link directly to other local, 
regional, and national related websites.  The stakeholder participation provided a great deal 
of local insight into the process of Little Cicero Creek Watershed Planning. 
 
1.7.2 Public Participation 
The public was invited to participate in all aspects of this project from planning to 
implementation.  Public involvement varied according to the intensity with which each 
individual stakeholder wished to participate.  Levels of involvement in the project varied.  
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Participants could be involved as a member of the steering committee, a general 
stakeholder, and/or a reviewer of the WMP.  Public meetings were scheduled through the 
steering committee and held throughout the plan development.  Steering committee 
meetings were also open to the public.  The meeting information and project updates were 
sent in the form of news releases to local newspapers.  Meeting information was posted on 
the project website with links from the county’s website.  A draft plan was available for 
public review and comment during the last quarter of the project.  
 
Public participation in the planning effort was further encouraged through a series of 
quarterly public meetings.  Public meeting notices were published in the local paper prior to 
the meetings.  Meeting announcements were sent to all individuals on the key stakeholder 
list, as well as those individuals who had attended previous project meetings.  All meetings 
were held in readily accessible public spaces within the planning area.  The first meeting 
was held at Red Bridge Park in Cicero on June 30, 2005, the second was held at the 
community center in Sheridan, on March 16, 2006, and the final public meeting occurred at 
Red Bridge Park in Cicero on October 11, 2006. 
 
The goal of the first public meeting was to obtain input on the watershed, water quality, and 
land use concerns related to the WMP.  Over the course of several months from August 
2005 through May 2006, facilitators interviewed individuals in the area to further develop a 
sense of community objectives specific to Little Cicero Creek and its stakeholders.  All 
stakeholders and the general public were invited and encouraged to attend public 
meetings.  All eight steering committee meetings were also open to the public.  A complete 
draft plan was distributed to the public for review and comment in late August, 2006.  A final 
public meeting was held on October 11, 2006, to solicit comments on the draft and discuss 
implementation.  
 
Attendance at the final public meeting was good, with approximately twenty stakeholders 
present.  The goals of the WMP were presented and a question and answer session was 
held.  Numerous stakeholders expressed an interest in forming a watershed group to work 
on implementation of the Little Cicero Creek WMP.  
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1.8 Concerns 
The first round of meetings during the summer of 2005 documented the broad range of 
issues that affect each group individually (e.g., farmers, lake residents, drainage board, 
surveyor’s office, SWCD) as they manage their land or are affected by land and water 
management decisions of others.  During the public meetings, comments were recorded for 
use and development of short-term and long-term strategies, guided by community input.  
Numerous individuals discussed concerns, issues, and potential solutions through 
electronic mail, individual contact, and telephone conversations both before and after 
steering committee and public meetings.  
 
Stakeholder concerns were recorded as members of the community identified them.  They 
do not necessarily represent commonly held or mutually agreed upon beliefs or 
understandings and have not been verified through scientific or other examination, but 
reflect the initial values and concerns of various individuals as stakeholders in the early 
stages of this planning effort. 
 
Facilitators asked for input from many perspectives, recognizing that there would be 
differences of opinion.  By determining community perceptions of local issues, the planning 
process was able to represent a broad range of perspectives to develop a sound strategy 
for protecting water quality and healthy land use.  
 
During these meetings and through direct contact with team facilitators, members of the 
public were able to voice their concerns and receive information on the progress and 
preliminary results of the planning process.  These comments were documented and 
included for consideration throughout the planning process.   
 
Members of the community voiced initial concerns about water quality and related 
conditions in Little Cicero Creek and its watershed in regard to a variety of issues.  These 
issues are loosely categorized below.  Neither the category nor the order is intended to 
confer any relative prioritization, and many of the issues are closely interrelated.  The 
community prioritized the concerns later in the process. 
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1.8.1 Plan Development, Education, and Outreach 
 Statements about watershed conditions must be backed by scientific data 
 Water quality impacts must be prioritized 
 Public must be educated about human impacts on water quality 
 Water quality impact assessments and solutions must be equitable 
 The roles of various stakeholders in the process must be recognized 
 Conflicting interests in the watershed must be resolved or accommodated in the plan 
 Need a set of guidelines for plan development 
 Public needs to be educated about water quality issues 

 
1.8.2 Development and Land Use Planning 

 Planning must be done for the long term (10-30 years) to protect watershed and 
improve water quality 

 Solutions must accommodate both the existing economic base (agriculture) and the 
developing economic base 

 Planning must focus on preservation of established communities and growth of new 
communities 

 Monitor growth according to its impact on water quality 
 Integration of stormwater best management practices (BMPs) into development 

plans 
 Preservation of green space 
 Impact of zoning ordinances on water quality 

 
1.8.3 Agricultural Practices 

 Effect of ditch maintenance (dredging, bank cutting, removal of vegetation) on 
sediment load of waterways 

 Manure management 
 Use of conservation practices by agricultural producers (no-till, grassed waterways, 

filter strips) 
 Proper application of pesticides and fertilizers 
 Livestock impact on water quality 
 Wildlife impact on bacteria levels in waterways 
 Pinpoint areas of highly erodible land 
 Locations and causes of bank erosion 
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 Ditch maintenance concerns must be balanced with water quality concerns 
 

1.8.4 Downstream Impacts 
 Nutrient and sediment load of watershed directly impacts water downstream (i.e. 

Morse Reservoir) 
 Recreational use is restricted by bacteria 
 Fecal coliform sources need to be pinpointed 
 Little Cicero Watershed is only a small portion of the drainage into Morse Reservoir 

 
1.8.5 Additional Concerns 
After the first public meeting, the steering committee convened to review and prioritize the 
concerns voiced by the watershed stakeholders.  An important element that the steering 
committee felt was lacking in the public discussion of water quality concerns was the use of 
agricultural chemicals, such as Atrazine, in the watershed. 
 
Pesticide and herbicide use in agricultural areas has changed dramatically over the past 
decade with introduction of new or improved chemicals, genetically modified crops, and 
computerized mapping of weed infestations in fields.  Herbicide use has dropped with less 
use of residual herbicides and genetic improvement of crops. 
 
Modern chemicals are formulated to increase their effectiveness while reducing 
environmental impacts.  All chemicals used on farms are regulated by the U.S. 
Environmental Protection Agency and must be applied according to rates and uses 
stipulated on the chemical label.  Several chemicals that were used in the past to control 
pests and weeds are no longer used due to persistent toxicity.  
 
Soybean growers and pesticide applicators will be looking for signs of soybean rust during 
the 2005 season and in future years.  Indiana maps of Federally Endangered Species do 
not indicate any areas within the Little Cicero Creek watershed that support either federally 
listed bird or mussel species that could be negatively affected by improper use of soybean 
rust fungicides. 
 
 



Little Cicero Creek Watershed Management Plan February 2007 
Hamilton County, Indiana 
 
 

11 

1.9 Vision for the Future 
As the Little Cicero watershed stakeholders listed concerns regarding the current state of 
water quality in their watershed, they also described their vision for the streams and 
reservoir in the future.  Several common themes began to surface during the public 
meetings.  Nearly all stakeholders envisioned clean streams and lake that supported 
multiple uses.  Stakeholders unanimously voiced support for a future in which the Morse 
Reservoir water was clean and safe for recreation and consumption.  Stakeholders also 
envisioned a future where more individuals have a better understanding of actions they 
could take to protect water quality.  The following vision statement was developed using 
stakeholder input:  
 

The stakeholders of the Little Cicero Creek watershed envision a healthy and stable 
watershed system that supports species diversity, helps protect Morse Reservoir water 
quality, and improves the quality of life in the Little Cicero Creek watershed while 
maintaining the important social, economic, and recreational uses of the area. 

 
This vision serves as the foundation of the Little Cicero Creek WMP.  Watershed 
stakeholders selected and recorded in this document the goals and strategies that, over 
time, will enable them to make this vision a reality.   
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2.0 DESCRIPTION OF WATERSHED 
 
2.1 Location 
The Little Cicero Creek watershed encompasses approximately 27,710 acres in northern 
Hamilton and approximately 938 acres in southern Tipton County, Indiana (Figure 1).  The 
watershed lies in the headwaters of the Upper White River Watershed (HUC 05120201) 
(Figure 2), and is comprised of two 14-digit watersheds; Little Cicero Creek-Bennett 
Ditch/Taylor Creek (HUC 05120201080090) and Little Cicero Creek-Teter Branch (HUC 
05120201080080) (Figure 3).  The Bennett Ditch/Taylor Creek drainage area covers 
approximately 13,327 acres or 48 percent of the Little Cicero Creek watershed, while the 
Teter Branch drainage covers approximately 14,383 acres or 52 percent of the Little Cicero 
Creek watershed.  Table 1 (below) lists the specific townships, sections, and ranges that 
are located at least in part in the Little Cicero Creek watershed.   
 
Table 1.  Sections, Townships, and Ranges within the Little Cicero Creek Watershed 

Hamilton County, Indiana 
Adams Township  Jackson Township  Washington Township 

Section Township Range  Section Township Range  Section Township Range

2 19 North 3 East  2 20 North 4 East  15 19 North 3 East 
3 19 North 3 East  3 20 North 4 East  16 19 North 3 East 
4 19 North 3 East  4 20 North 4 East     
9 19 North 3 East  5 20 North 4 East     
10 19 North 3 East  6 20 North 4 East     
11 19 North 3 East  7 20 North 4 East     
10 20 North 3 East  8 20 North 4 East     
11 20 North 3 East  9 20 North 4 East     
12 20 North 3 East  10 20 North 4 East     
13 20 North 3 East  11 20 North 4 East     
14 20 North 3 East  14 20 North 4 East     
15 20 North 3 East  15 20 North 4 East     
16 20 North 3 East  16 20 North 4 East     
20 20 North 3 East  17 20 North 4 East     
21 20 North 3 East  18 20 North 4 East     
22 20 North 3 East  19 20 North 4 East     
23 20 North 3 East  20 20 North 4 East     
24 20 North 3 East  21 20 North 4 East     
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Table 1.  Sections, Townships, and Ranges - Continued 
Hamilton County, Indiana 

Adams Township  Jackson Township 
Section Township Range  Section Township Range

25 20 North 3 East  22 20 North 4 East 
26 20 North 3 East  23 20 North 4 East 
27 20 North 3 East  24 20 North 4 East 
28 20 North 3 East  25 20 North 4 East 
29 20 North 3 East  26 20 North 4 East 
30 20 North 3 East  27 20 North 4 East 
31 20 North 3 East  28 20 North 4 East 
32 20 North 3 East  29 20 North 4 East 
33 20 North 3 East  30 20 North 4 East 
34 20 North 3 East  31 20 North 4 East 
35 20 North 3 East  32 20 North 4 East 
36 20 North 3 East  33 20 North 4 East 

    35 20 North 4 East 

 

Tipton County, Indiana 
Cicero Township  Jefferson Township 

Section Township Range  Section Township Range
31 21 North 4 East  28 21 North 4 East 

    29 21 North 4 East 
    32 21 North 4 East 
    33 21 North 4 East 
    34 21 North 4 East 
    36 21 North 4 East 

 
The Little Cicero Creek watershed supports two perennial streams (Symons Ditch and 
Taylor Creek), a number of intermittent streams (Jay Ditch, Ross Ditch, and Bennett Ditch), 
roadside ditches, and other minor waterways (Figure 3).  These water courses carry 
overland flow into Little Cicero Creek, which empties into the northwestern corner of Morse 
Reservoir.  Water leaves the reservoir through Cicero Creek, flows south into the West 
Fork of the White River, and combines with the Wabash River in southwestern Indiana. 
Water from the Little Cicero Creek watershed eventually reaches the Ohio River in 
southeastern Illinois before making its way to the Gulf of Mexico. 
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2.2 Physical Setting 
 
2.2.1 Geology  
 
Bedrock Geology 
The bedrock geology of the Little Cicero Creek watershed is composed of rocks from the 
Silurian and Devonian time periods (Figure 4).  The area is located in the northern portion 
of the Cincinnati arch, which is a “gentle upward warp in the earth’s crust”, composed 
primarily of Silurian and Devonian rocks that extends through Indiana from the southeast to 
the northwest (Camp and Richardson, 1999).  The majority of the watershed overlies 
Silurian dolomites and limestones, which are composed of the Wabash and Pleasant Mills 
Formations, and the Salamonie Dolomite, Cataract Formation, and Brassfield Limestone.  
The Brassfield Limestone, which is typically less than ten feet thick, intertwines with 
dolostones and shales of the Cataract Formation (Shaver et al., 1986).  The Salamonie 
Dolomite is a mostly pure dolostone that averages about 50 feet in thickness in the vicinity 
of the Little Cicero Creek watershed (Shaver et al., 1986). 
 
Only a very small area near Sheridan in the extreme western tip of the watershed overlies 
Devonian bedrock.  The Devonian bedrock formations are composed primarily of dolomitic 
carbonate rocks of the Muscatatuck Group.  The Muscatatuck Group is thought to be 50 to 
60 feet thick in the White River Basin. 
 
A portion of the watershed overlies the western edge of what is known as the Trenton oil 
and gas field.  This oil is derived from Ordovician dolomite that underlies Devonian 
bedrock.  This is an area of about one million acres that traverses into Ohio.  Peak 
production was reached in the year 1904.  This remained a viable source of oil until 
approximately the year 1939 (Rupp, 1997).  In addition, this area is a producer of natural 
gas; however, amounts are limited and therefore not economically viable.  A few pockets of 
sand and gravel production are also located in the watershed, as well as pits that have 
produced peat and marl.   
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Surficial Geology 
The Little Cicero Creek watershed is located in the nearly flat to gently rolling Tipton Till 
Plain.  The Tipton Till Plain is composed primarily of unconsolidated deposits, which are 
sediments that may consist of sand, silt, clay, and organic material which has not formed 
into solid rock, that obscure the underlying bedrock (Schneider, 1966).  The plain is 
dominantly featureless, and the early 20th-century geographer, C.R. Dryer, described the 
landscape of central Indiana as so monotonous that a visitor to the region “may ride upon 
the railroad train for hours without seeing a greater elevation than a haystack or a pile of 
sawdust” (Lindsey, 1966). 
 
Much of the topography of central and northern Indiana was shaped by the repeated 
advance and retreat of glaciers.  Three well-known large scale glaciers moved across 
Indiana during the Pleistocene.  These include the Illinoisan, which glaciated much of the 
state; the Kansan, which shared a similar boundary with the Illinoisan; and the 
Wisconsinan, which had a slightly more northern boundary.  The Wisconsinan northern 
boundary lies roughly between the cities of Indianapolis and Martinsville.  The Little Cicero 
Creek watershed was influenced by all three glacial events.  
 
The two main advances of the Wisconsinan glacial event are marked by the location of the 
Shelbyville Moraine and the Crawfordsville Moraine.  The till deposits left by these moraine 
advances are known as the Trafalgar Formation, which lies under the entirety of the Little 
Cicero Creek watershed (Wayne, 1956).  As is typical of the Trafalgar formation, the glacial 
formations in the Little Cicero Creek watershed consist primarily of ground moraines, which 
are low-relief till deposits left behind by retreating glaciers (Camp & Richardson, 1999).  
These moraines lend the watershed its flat to gently rolling landscape.  The ground 
moraines in the watershed are composed of loamy tills, which are interbedded with thin, 
“discontinuous to continuous layers of stratified sand and gravel” (Gray, 1989).  In addition, 
all of the glaciated landscape, to some degree, was covered by windblown deposits, and 
there may be some localized deposits of loess (windblown silt) and dune sand scattered 
throughout the landscape  (Figure 5) (Gray, 1989). 
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The thickness of glacial deposits in this area averages from 50 to 150 feet, though in some 
areas of the larger White River Basin, may be as thick as 400 feet, depending on the 
topography of the underlying bedrock.  Glacial sediments, which include outwash sands 
and gravels, filled preglacial stream valleys and created buried bedrock valleys (Gray, 
1989) resulting in thicker layers of unconsolidated deposits. 
 
2.2.2 Hydrology 
 
Surface Hydrology 
As is characteristic of much of the glaciated portion of the state, hydrologic features 
including lakes, streams, wetlands, and ponds are important components of the Little 
Cicero Creek watershed’s landscape.  Morse Reservoir, although not in the watershed, was 
constructed between the years 1953 and 1956 to ensure the City of Indianapolis and the 
surrounding community had an adequate reserve of drinking water.  Little Cicero Creek 
eventually drains into Morse Reservoir; thus the water quality of the creek can have a 
significant impact on the water quality of the reservoir. 
 
Streams 
A small portion of Little Cicero Creek is a regulated drain (also referred to as a legal drain) 
that is subject to the regulation of the county drainage board.  Figure 6 shows the locations 
of all regulated drains in the watershed.  This legal designation allows the county drainage 
board to generate revenue from land benefiting from drain construction, repair, evaluation 
or maintenance according to regulations associated with state Drainage Law (IC 36-9-27). 
The county surveyor, the board, or an authorized representative of the surveyor or the 
board acting under this chapter has the right of entry upon land lying within 75 feet of any 
regulated drain. 
 
Little Cicero Creek is the longest stream in the watershed, flowing for 81,193 linear feet 
(LF).  In total, Little Cicero Creek drains 27,710 acres covering five main inlets: Symons 
Ditch, Jay Ditch, Ross Ditch, Bennett Ditch, and Taylor Creek.  Jay and Symons ditches 
form the headwaters of the Little Cicero Creek watershed.  Jay Ditch drains approximately 
3,105 acres at the southern tip of the headwaters, while Symons Ditch drains nearly 4,350 
acres at the western tip of the headwaters of Little Cicero Creek.   
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Despite draining a smaller area, Jay Ditch possesses a longer stream length measuring 
26,581 LF compared to 21,115 LF of Symons Ditch.  Ross Ditch is the smallest of the Little 
Cicero Creek tributaries.  In total, Ross Ditch drains approximately 1,060 acres along the 
southern portion of Little Cicero Creek’s headwaters west of U.S. 31.  Ross Ditch is also 
the shortest of the Little Cicero Creek tributaries measuring only 8,160 LF.  Bennett Ditch’s 
headwaters begin as roadside drainages along U.S. 31 before flowing north and east to 
combine with Little Cicero Creek.  In total, Bennett Ditch covers 14,855 LF and drains 
approximately 1,795 acres.   
 
The final tributary, Taylor Creek, drains the largest area of any of Little Cicero Creek’s 
subwatersheds (5,350 acres) and possesses the second longest drainage covering 20,635 
LF.   
 
It is also important to note the floodplain of Little Cicero Creek.  The floodplain map gives a 
good indication of areas within the watershed that could be prone to flooding (Figure 7).  In 
addition, the IDNR requires a permit for any work done within the floodplain of a stream 
with a drainage area of over one square mile.  As land use changes in the watershed, 
presumably to more urban uses, the number of areas prone to flooding will likely increase 
without the use of BMPs. 
 
Lakes and Ponds 
Morse Reservoir is a man-made lake approximately 1,375 acres in size.  Although the lake 
is not in the watershed of study, Little Cicero Creek discharges into it.  Because its water is 
used for public consumption, boating, swimming, fishing, and other purposes, the water 
quality of Morse Reservoir is a concern to the citizens of Hamilton County.  Morse 
Reservoir was constructed to ensure an adequate water supply for the growing Indianapolis 
area.  Construction of the reservoir was completed in the year 1956 (CEES, 2003).  Water 
from Morse Reservoir flows south into Cicero Creek and then into the West Fork of the 
White River.  Downstream of this is the Indianapolis Water Company White River Water 
Treatment Facility (CEES, 2003).   
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Morse Reservoir possesses a hydraulic retention time of 56 days (measured in the year 
1973).  This means that on average, the entire reservoir volume is replaced by inflowing 
water every 56 days (IDEM, 1998).  This relatively short retention time suggests that the 
reservoir will respond fairly quickly to reductions in external nutrient inputs.  The total 
drainage area for Morse Reservoir is approximately 212 square miles, or 135,680 acres, 
(IDEM, 1998) and is dependent in part on Little Cicero Creek watershed for water supply 
and flushing of nutrients.  With an area of 27,710 acres, Little Cicero Creek accounts for 
approximately 20 percent of the total watershed of the reservoir.  
 
Wetlands 
Properly 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.  Wetland habitat is scattered 
throughout the watershed and most of these tracts are located along the mainstem of Little 
Cicero Creek and Taylor Creek.  Several smaller tracts are scattered throughout the 
watershed.  
 
The United States Fish and Wildlife Service’s (USFWS) National Wetland Inventory (NWI) 
map shows that wetlands cover approximately 868 acres (3 percent) of the Little Cicero 
Creek watershed.  There are five types of wetlands in the watershed; Table 2 illustrates the 
acreage of each wetland type represented in the watershed and the percentage of land in 
the watershed that it covers, and Figure 8 illustrates the distribution of these wetlands 
throughout the watershed according to the NWI map.  The wetlands the NWI map identified 
in the watershed include palustrine forested wetlands (PFO1A), palustrine emergent 
wetlands (PEM), palustrine scrub/shrub wetlands (PSS), lacustrine unconsolidated bottom 
wetlands (L1UB), and palustrine unconsolidated bottom wetlands (PUB). 
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Table 2.  NWI Wetlands in the Little Cicero Creek Watershed 
Wetland Type Area (acres) Percent of Watershed 

Palustrine Forested (PFO1A) 760.30 2.72% 
Palustrine Emergent (PEM) 47.39 0.17% 
Palustrine Scrub/shrub (PSS) 20.45 0.07% 
Lacustrine Unconsolidated Bottom (L1UB) 1.15 0.004% 
Palustrine Unconsolidated Bottom (PUB) 38.78 0.14% 
Total 868.07 3.10% 

Source NWI - GIS Data Depot (http://data.geocomm.com/) 

 

Palustrine forested wetlands are those that support largely woody species greater than 20 
feet in height and include various hydrological regimes.  This class generally possesses 
various layers of vegetation including canopy trees, subcanopy trees, shrubs, and ground 
layer herbaceous vegetation.  Forested wetlands traditionally include bottomland hardwood 
and swamp communities.  Typical canopy and shrub species found in forested wetlands 
include maples, elms, ash, and oaks (Quercus bicolor, Q. palustris). 
 
Palustrine emergent wetlands are those that support erect, largely herbaceous perennial 
species and permanent water for most of the growing year, during those years of normal 
precipitation levels.  These wetlands maintain the same appearance each year unless 
extreme climatic conditions cause flooding or other extreme local changes.  Emergent 
wetlands traditionally include marsh, meadow, and fen communities.  Persistent species 
typically identified in emergent wetlands include Cattails (Typha spp.), Bulrush (Scirpus 
spp.), Sedges (Carex spp.), Manna Grass (Glyceria spp.), and Smartweeds (Polygonum 
spp.).  Non-persistent species found in emergent wetlands include Pickerel Weed 
(Pontederia cordata), Arrow Arum (Peltandra virginica), and Arrowheads (Sagittaria spp.).  
Invasive species such as Reed Canary Grass (Phalaris arundinacea), Common Reed 
(Phragmites australis), and Purple Loosestrife (Lythrum salicaria) also dominate some 
emergent wetlands in the Midwest and Eastern United States. 
 
Palustrine scrub-shrub wetlands are palustrine wetlands that support largely woody species 
generally less than 20 feet in height and include various hydrological regimes.  This class 
may include young woods or stunted trees due to environmental conditions and it is one of 
the most widespread wetland classes in the U.S.   
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Scrub-shrub wetlands traditionally include bog, and shrub-swamp communities.  Typical 
woody species found in scrub-shrub wetlands include Willows (Salix spp.), Dogwoods 
(Cornus racemosa, C. stolonifera, C. obliqua), Buttonbush (Cephalanthus occidentalis), 
Spiraea (Spiraea alba, S. tomentosa), young Maples (Acer rubrum, A. saccharinum, A. 
negundo), young Ash (Fraxinus pennsylvanica, F. nigra), and young Elms (Ulmus 
americana, U. rubra). 
 
Lacustrine unconsolidated bottom wetlands include wetlands or deepwater habitats that are 
situated in a topographic depression or a damned river channel, lack trees, shrubs, or 
persistent emergent vegetation with greater than 30 percent areal coverage, and are 
greater than 20 acres in size.  Typical persistent species may include Broad-leaved Cattail 
(Typha latifolia), Arrowhead (Sagittaria latifolia), Swamp Buttercup (Caltha palustris), 
Southern Blue Flag Iris (Iris virginica), and Spatterdock (Nuphar advena).  Similar habitats 
of less than 20 acres in size are also classified as lacustrine if a wave-formed or bedrock 
shoreline makes up all or part of the boundary, or, if at low water, the depth of the basin still 
exceeds two meters. 
 
Palustrine unconsolidated bottom wetlands, also known as open-water wetlands, are 
deepwater habitats that tend to have water that is too deep to support upright emergent or 
woody vegetation.  Dominant plants are submergent species such as Southern Naiad 
(Najas quadalupensis), Slender Waterweed (Elodea nuttallii), Eel Grass (Vallisneria 
americana), White Water Crowfoot (Ranunculus longirostris), Coontail (Ceratophyllum 
demersum), Pondweeds (Potamogeton natans, P. epihydrus, P. pusillus, and others), 
Bladderworts (Utricularia vulgaris and U. minor), Water Crowfoot (Ranunculus aquatilis), 
and Water Starwort (Callitriche verna).  
 
Because wetlands develop under wet conditions, they require specific soil characteristics.  
Soils that have characteristics capable of supporting wetlands are known as hydric soils.  
The locations of hydric soils in the watershed are good indicators of the historical presence 
of wetlands.  The presence of hydric soils where no wetlands exist illustrates that the Little 
Cicero Creek watershed has lost much of its historical wetland cover.   
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Comparing the total area covered by wetland (hydric) soils in the watershed (11,234 acres) 
to the area of existing wetland suggests that many of the wetlands throughout the 
watershed have been converted to other land uses, namely row crop agriculture.  Only 868 
acres of the 11,234 acres of wetlands historically present in the Little Cicero Creek 
watershed still exist.  More than 90 percent of the watershed’s wetlands have been filled 
and/or converted to a different land use.  Figure 9 illustrates the locations of hydric soils in 
the watershed. 
 
Groundwater 
In the Little Cicero Creek watershed glacial deposits are approximately 200 feet thick and 
most groundwater is found in sand and gravel aquifers.  The sand and gravel formations 
suitable for domestic wells are typically found between 100 and 150 feet below the surface 
(IDNR-DOW, 1971).  In addition, an aquifer capable of supporting larger-capacity wells is 
approximated to exist at less than 150 feet deep throughout the watershed.  For example, 
in Sheridan there are two wells, 132 feet and 153 feet deep, that can be pumped at over 
200 gallons per minute (gpm).  Water levels throughout the watershed are generally high, 
averaging approximately 25 feet below the surface.  The unconsolidated aquifers in the 
area are estimated to have an approximate recharge rate of 19.8 million gallons per day 
(mgd).   
 
Surficial sand and gravel aquifers are often found near larger streams like Little Cicero 
Creek, range from ten to more than 150 feet in thickness, and can support hydraulic 
conductivities ranging from 24 to over 1,500 feet per day (Arihood and Lapham, 1982).   
Yields in these aquifers can range from ten to greater than 2,000 gallons per minute (Meyer 
and others, 1975).  These areas are of particular importance to the water quality of the 
Little Cicero Creek watershed, as surface aquifers related to streams and rivers often are 
important sources of groundwater recharge. 
 
Bedrock aquifers in the area are Late Ordovician, Silurian, and Devonian in age (Bechert 
and Heckard, 1966).  Wells drilled into the bedrock aquifers may go as deep as 150 feet, 
but only the top 100 feet of the bedrock is typically permeable enough to support productive 
groundwater wells (Cable et al., 1971).  Figure 10 shows the location of wells drilled in the 
Little Cicero Creek watershed. 
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2.2.3 Soils 
The Little Cicero Creek watershed’s geologic history described in the previous sections 
determined the soil types found in the watershed and is reflected in the major soil 
associations that cover the Little Cicero Creek watershed.  The soil types found in the 
watershed are a product of the original parent material deposited by the glaciers in this 
area 12,000 to 15,000 years ago.  The main parent materials found in the watershed are 
glacial outwash and till, 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, landscape relief, 
and the physical and mineralogical composition of the parent material) formed the soils 
found in the Little Cicero Creek watershed today. 
 
Major soil associations are determined at the county level.  Soil scientists review the soils, 
relief, and drainage patterns on the county landscape to identify distinct proportional 
groupings of soil units.  The review process typically results in the identification of 8 to 15 
distinct patterns of soil units.  These patterns are the major soil associations of the county. 
Each soil association typically consists of two or three soil units that dominate the area 
covered by the soil association and several soil units (minor soils) that occupy only a small 
portion of the soil association’s landscape.  Soil associations are named for their dominant 
components.  The following paragraphs provide more detailed information on each of the 
major soil association covering the Little Cicero Creek watershed.  The discussion relies 
heavily on Hostetler (1978) and readers should refer to that text for more information.  
 
Hostetler (1978) describes three soil associations in the Little Cicero Creek watershed: the 
Crosby-Brookston soil association, the Miami-Crosby association, and the Shoals-Genesee 
association.  The Crosby-Brookston soil association covers most of the western half of the 
watershed (the headwaters) as well as much of the downstream portion of the watershed, 
except in areas directly adjacent to the mainstem of Little Cicero Creek.  In this association, 
soils developed from a thin layer of loess and glacial till parent materials.  In general, 
Crosby soils account for 47 percent of the total soil association; Brookston soils account for 
38 percent and the other 15 percent are soils of minor extent.  Crosby soils occupy broad 
flats and slight rises, while Brookston soils are in depressional areas, swales, and narrow 
drainageways.  As a unit, these soils tend to be located on upland till plains with swells and 
swales.   
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They are mostly level, but may be sloping along drainageways and rises.  Minor soil units in 
this association are also found in a variety of topographic locations.  Miami soils are 
typically found on knobs and breaks along drainageways, while Whitaker soils are on slight 
rises and are common near Patton soils.  Patton and Houghton soils are in low lying 
pockets and depressions.  Cultivated crops are well-suited in this soil association if properly 
drained; however, the potential for urban development is poor due to wetness. 
 
The Miami-Crosby Association borders the Brookston-Crosby Association and covers the 
rolling till plain adjacent to Little Cicero Creek’s mainstem.  The parent material for the 
Miami-Crosby Association is the same as the Brookston-Crosby Association described 
above.  Miami soils account for 60 percent of the Miami-Crosby Association; Crosby soils 
comprise 30 percent of the association, while minor soil components account for the 
remaining ten percent of the association.  Miami soils in this association occur on flats and 
gently to strongly sloping knobs and breaks while Crosby soils are located on broad flats 
and slight rises.  As a unit, this association is often dissected by drainageways, as is the 
case throughout the Little Cicero Creek watershed.  Minor soils associated with this soil unit 
include Brookston, which are typically located in depressions and drainageways, Shoals 
and Genesee, both located on narrow floodplains, Fox, which is underlain by thin layers of 
sand and gravel, and Hennepin soils which occur on steep breaks.  This association is 
classified as generally well suited for agricultural production; however, there are severe 
limitations for non-farm use due to slope and permeability.   
 
Closest to the mainstem of Little Cicero Creek, the soils transition into the Shoals-Genesee 
Association.  Soils in this association developed from alluvium on floodplains.  In general, 
Shoals soils account for 45 percent of the total soil association, Genesee soils account for 
25 percent, and the other 30 percent are soils of minor extent.  The topography across 
these soils is mainly flat, but bisected in some areas.  Minor soil units in this association are 
also found in a variety of topographic locations.  Sloan soils occur on the lowest parts of the 
floodplains, Fox soils are on slightly higher terraces, Miami soils are on upland breaks, and 
Ross soils are on slightly higher floodplains.  Cultivated crops are well suited in this soils 
association if properly drained and protected from flooding, but has severe limitations for all 
non-farm use due to flooding. 
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Soil types and slopes are pertinent for the purposes of this document to the extent that they 
affect the identification of best management practices (BMPs) to control erosion and 
nutrient runoff.  Knowing the location and extent of major soil associations, hydric soils, 
septic-limited soils, and highly erodible soils can guide planning decisions as they affect 
runoff coefficients, erodibility and selection of appropriate measures at particular sites.  A 
more detailed description and digitized information on soil types found in the watershed are 
available from the Hamilton County Soil and Water Conservation District (SWCD).  
 
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 plant production and algal growth.  Soil-associated chemicals, like herbicides 
and pesticides, can kill aquatic life and damage water quality. 
 
Highly erodible soil (HES) and potentially highly erodible soil (PHES) are classifications 
used by the Natural Resource Conservation Service (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 3 lists the soil units in the Little 
Cicero Creek watershed that the NRCS considers to be HES or PHES.  
 
Table 3.  HES and PHES Soils 

Soil 
Symbol Soil Name Detail Soil Description 

FnB2 Fox loam PHES 2-6 percent slopes, eroded 
FxC3 Fox clay loam HES 8-18 percent slopes, severely eroded 
HeF Hennepin loam HES 18-50 percent slopes 
MmB2 Miami silt loam PHES 2-6 percent slopes, eroded 
MmC2 Miami silt loam HES 6-12 percent slopes, eroded 
MmD2 Miami silt loam HES 12-18 percent slopes, eroded 
MoC3 Miami clay loam HES 6-12 percent slopes, severely eroded 
MoD3 Miami clay loam HES 12-18 percent slopes, severely eroded 
OcB2 Ockley silt loam PHES 2-6 percent slopes, eroded 

Source: NRCS, 1978 
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Highly erodible and potentially highly erodible soil units cover only a limited portion of the 
Little Cicero Creek watershed.  In total, approximately 320 acres (1.1 percent of the 
watershed) are mapped as highly erodible soils, while 3,040 acres (10.9 percent of the 
watershed) are mapped as potentially highly erodible soils (Figure 11).  The Hamilton 
County Soil Survey (Hostetler, 1978) and Tipton County Soil Survey (Neely, 1989) indicate 
that that majority of the highly erodible and potentially highly erodible soils lie adjacent to 
the mainstem of Little Cicero Creek, Taylor Creek, Symons Ditch, and Ross Ditch.  Of the 
highly erodible and potentially highly erodible soils present within the watershed, Miami silt 
loam (MmC2-MmD2) and Miami clay loam (MoC3-MoD3) soils are particularly dominant.  
 
Highly Erodible Land 
Highly Erodible Land (HEL) is a designation used by the Farm Service Agency (FSA).  For 
a field or tract of land to be labeled HEL by the FSA, at least one-third of the parcel must be 
situated in highly erodible soils and the soils must be used for agricultural production.  
Unlike the soils survey, these fields must be field checked to ensure the accuracy of the 
mapped soil types.  Farm fields mapped as HEL are required to file a conservation plan 
with the FSA in order to maintain eligibility for any financial assistance from the United 
States Department of Agriculture (USDA).  The Little Cicero Creek watershed does not 
have extensive tracts of highly erodible soils or potentially highly erodible soils, and 
therefore it is unlikely that there will be a significant number of acres of HEL in the 
watershed. 
 
Soils Used for Septic Tank Absorption Fields 
As is common in many areas of Indiana, septic tanks and septic tank absorption fields are 
utilized for on-site wastewater treatment within the Little Cicero Creek watershed.  This type 
of wastewater treatment system relies on the septic tank for primary treatment to remove 
solids, and relies on the soil for secondary treatment.  The soil’s ability to sequester and 
degrade pollutants in septic tank effluent (waste discharge) will ultimately determine how 
well surface and groundwater is being protected. 
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A variety of factors can affect a soil’s ability to function as a septic absorption field.  Seven 
soil characteristics are currently used to determine soil suitability for on-site sewage 
disposal systems: position in the landscape, slope, soil texture, soil structure, soil 
consistency, depth to limiting layers, and depth to seasonal high water table.  The ability of 
soil to treat effluent depends on four factors: the amount of accessible soil particle surface 
area; the chemical properties of the surfaces; soil conditions like temperature, moisture, 
and oxygen content; and the type of pollutants present in the effluent (Getzin, Cogger, and 
Bristow, 1989). 
 
Many of the nutrients and pollutants of concern are removed safely if a septic system is 
sited correctly.  Most soils have a large capacity to hold phosphate.  On the other hand, 
nitrate (the end product of nitrogen metabolism in a properly functioning septic system) is 
very soluble in soil solution and is often leached to the groundwater.  Care must be taken in 
locating the system to avoid well contamination.  Nearly all organic matter in wastewater is 
biodegradable as long as oxygen is present.  Pathogens can be both retained and 
inactivated within the soil as long as conditions are right.  Bacteria and viruses are much 
smaller than other pathogenic organisms associated with wastewater; and therefore, have 
a much greater potential for movement through the soil.  Clay minerals and other soil 
components may absorb them, but retention is not necessarily permanent.   
 
During storm flows, they may become resuspended in the soil solution and transported in 
the soil profile.  Inactivation and destruction of pathogens occurs more rapidly in soils 
containing oxygen because sewage organisms compete poorly with the natural soil 
microorganisms, which require oxygen for life.  Sewage organisms live longer under 
anaerobic conditions (without oxygen) and at lower soil temperatures because natural soil 
microbial activity is reduced. 
 
The NRCS has ranked each soil series by 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.  Over 97 percent (27,063 acres) of the Little Cicero 
Creek watershed is rated as severely limited for use as septic tank effluent treatment.   
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Of the remaining three percent of the watershed, 2.4 percent is rated as moderately limited 
(675 acres) while 0.5 percent (155 acres) rates as slightly limited.  Table 4 lists the specific 
soil types and associated suitability found in the watershed, and Figure 12 displays the 
location and extent of soils slightly, moderately, and severely limited for use as a septic 
tank absorption fields. 
 
Table 4.  Septic Field Suitability of Soil Types in the Little Cicero Creek Watershed 

Soil 
Symbol Soil Name 

Water 
Table 

(in feet) 
Suitability for Septic 

Absorption Field 

Br Brookston silty clay loam 0-1.0  Severe: wetness, percs slowly, flooding 
CrA Crosby silt loam 1.0-3.0  Severe: percs slowly, wetness 
DeA Del Rey, sandy substratum-Crosby silt loam 1.0-2.5  Severe: wetness, percs slowly 
FnA Fox loam > 6 Slight 
FnB2 Fox loam > 6 Slight 
FxC3 Fox clay loam > 6 Moderate: slope 
Ge Genesee silt loam > 6 Severe: flooding 
HeF Hennepin loam > 6 Severe: slope, percs slowly 
Ho Houghton muck 0-1.0  Severe: wetness, flooding 
MmA Miami silt loam > 6  Moderate: percs slowly 
MmB2 Miami silt loam > 6  Severe: percs slowly  
MmC2 Miami silt loam > 6  Severe: percs slowly 
MmD2 Miami silt loam > 6  Severe: percs slowly, slope 
MoC3 Miami clay loam > 6  Severe: percs slowly 
MoD3 Miami clay loam > 6  Severe: percs slowly, slope 
OcA Ockley silt loam > 6  Slight 
OcB2 Ockley silt loam > 6  Slight 
Or Orthents -- -- 
Pa Palms muck 0-1.0  Severe: wetness, flooding, subsides 
Pn Patton silty clay loam (Hamilton County) 0-1.0  Severe: wetness 
Pn Patton silty clay loam, sandy substratum 0.5-2.0  Severe: ponding, percs slowly 
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Table 4.  Septic Field Suitability of Soil Types - Continued 

Soil 
Symbol Soil Name 

Water 
Table 

(in feet) 
Suitability for Septic 

Absorption Field 

 (Tipton County)   
Pt Pits -- -- 
Sh Shoals silt loam 1.0-3.0  Severe: flooding, wetness 
St Sleeth loam 1.0-3.0  Severe: wetness 
Sx Sloan silty clay loam, sandy substratum 0-0.5  Severe: wetness, flooding, percs slowly 
TuB2 Tuscola, till substratum-Strawn complex 2.0-4.0  Severe: wetness, percs slowly 
We Westland silty clay loam 0-1.0  Severe: wetness, flooding, percs slowly 
Wh Whitaker loam 1.0-3.0  Severe: wetness 
WkB Williamstown silt loam 1.5-3.5  Severe: wetness, percs slowly 

Source: NRCS, 1978 

 
2.2.4 Climate 
 
Regional Climate 
According to Koppen’s “world-wide designation of climates,” Indiana has what is known as 
a “humid, meso-thermal-microthermal, continental climate” (Koppen, 1931).  While Indiana 
has a temperate climate that has distinct winter and summer seasons (AMS, 2006), it does 
not have a defined wet or dry season, and does not have a regular period annually during 
which average humidity drops below 50 percent.  The state’s climate transitions from north 
to south; with the northern half exhibiting a microthermal climate that is similar in 
temperature to the north and east and the southern half exhibiting a mesothermal climate 
that is similar in temperature to the south and east.  The Little Cicero Creek watershed, 
located almost directly in the center of the state, experiences a climate that can be similar 
to the northern or southern half of the state according to regional conditions.    
 
Indiana’s climate, while temperate, is also transitional.  Indiana natives are frequently heard 
responding to comments about the weather with; “if you don’t like our weather, just wait a 
few minutes” (Lindsey, 1966).  This transitional nature is not only evident in thermal 
differences from the north to the south of the state, but also in the variation in the length of 
the growing season.   
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The normal “frost-free growing season” varies from 150 days in the northeastern region of 
Indiana to well over 200 days in parts of Posey County in the extreme southwest.  The 
growing season in the region of the Little Cicero Creek watershed can vary from 160 to 180 
days per year (1966). 
 
Annual precipitation in Indiana is generally distributed fairly evenly throughout the year.  
The temperate climate of the region lacks a definable wet or dry season, though the type of 
precipitation and its impact on local watersheds does vary seasonally.  Temperature and 
relative humidity in the atmosphere both play a strong role in determining whether 
precipitation, when it hits the ground, will infiltrate into the ground, continue into surface 
waters as overland flow, or evaporate into the atmosphere before it can do either.  During 
warm summers, when rainfall demand for crops is the greatest of any time of the year, so is 
the rate of moisture loss by evaporation.  In the winter or spring, when the ground is often 
frozen or saturated and evaporation rates are at their lowest, about one-third of the 
precipitation that hits the ground exits the state as overland flow through its rivers and 
streams.  According to Lindsey, “If it were possible to revamp our weather we would 
schedule more summer rain, or redistribute and do with less rain and snow in the winter” 
(1966). 
 
Local Climate 
Between the years 1971 and 2000 the mean temperature for Central Indiana ranged from a 
low of 17.6° Fahrenheit (F) in January to a high of 84.6° F in July.  The average annual 
temperature is approximately 51.3° F.  Similarly, between the years 1971 and 2000, the 
monthly normal precipitation ranged from a high of over 4.36 inches in July to a low of less 
than 1.95 inches in January and February.  The average annual precipitation is 
approximately 37 inches.  Over the year prior to the completion of water quality sampling 
(October 2004 to September 2005), nearly 52 inches of rain fell in Hamilton County as 
measured in Noblesville.  This is nearly 15 inches more than the normal amounts observed 
in the area. 
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2.2.5 Natural History 
A natural region is “a major, generalized unit of the landscape where a distinctive 
assemblage of natural features is present.”  It is part of a classification system that 
integrates several natural features, including climate, soils, glacial history, topography, 
exposed bedrock, pre-settlement vegetation, species composition, physiography, and flora 
(plant) and fauna (animal) distribution to identify a natural region.  A section is a sub-unit of 
a natural region where “sufficient differences are evident such that recognition is warranted” 
(Jackson, 1995).  Natural regions are similar to physiographic regions, but whereas 
physiographic regions may give information on predominant landforms, natural regions may 
give more information about the native plant and animal species of an area.  Some natural 
regions may have a similar corresponding physiographic region, while some may be unique 
to the classification system.  The Little Cicero Creek watershed occurs entirely within the 
Tipton Till Plain Section of the Central Till Plain Natural Region.  This area possesses a 
largely level to gently undulating landscape that, pre-settlement, was heavily forested.  
Fertile glacial soils supported large forests dominated with beech, maple, oak, ash, and 
elm.  Flatwoods (forests occurring on relatively level and often poorly drained soils) were 
the most common forest type present, with mesic upland and ephemeral swamps present 
as well.  Various wetland communities also occurred along river valleys. 
 
Presettlement, flatwood forests dominated the Tipton Till Plain section.  The poorly drained 
soils of these forests supported Pin (Quercus palustris), Swamp (Quercus bicolor), White, 
Bur (Quercus macrocarpa), and Shumard’s Oak (Quercus shumardii), along with Red 
Maple (Acer rubrum), Green Ash (Fraxinus pennsylvanica), American Elm (Ulmus 
americana), and American Sycamore (Platanus occidentalis).  Better drained soils were 
dominated by American Beech (Fagus grandiflora), Sugar Maple (Acer saccharum), Tulip 
Tree (Liriodendron tulipifera), White Oak (Quercus alba), White Ash (Fraxinus americana), 
and Shagbark Hickory (Carya ovata).  Trout Lily (Erythronium americanum), Waterleaf 
(Hydrophyllum appendiculatum), and Bloodroot (Sanguinaria canadensis) were among the 
spring wildflowers often found in these more mesic (moderately moist) sites.  Shallow 
depressions that were seasonally wet were common in flatwoods, and deeper, more 
permanent ponds often supported the growth of hydrophytic vegetation such as Buttonbush 
(Cephalanthus occidentalis) and Winterberry (Ilex verticillata) (Jackson, 1995). 
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Mesic upland forests were highly diverse plant communities found throughout the Tipton Till 
Plain section.  Dominant trees included American Beech, Sugar Maple, Tulip Tree, White 
Ash, and Red Oak (Quercus rubra).  Rich forested slopes supported a wide variety of 
spring wildflowers such as Yellow and White Trout Lily (Erythronium albidum), Bloodroot, 
Dutchman’s Breeches (Dicentra cucullaria), Sharp-lobed Hepatica (Hepatica nobilis acuta), 
Celandine Poppy (Stylophorum diphyllum), Cut-leaved Toothwort (Dentaria concatenate), 
and Wild Geranium (Geranium maculatum) (Jackson, 1995). 
 
2.2.6 Endangered Species 
The Indiana Natural Heritage Data Center database provides information on the presence 
of the endangered, threatened, or rare (ETR) species, high quality natural communities, 
and natural areas in Indiana.  The database was developed 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 currently present or that the listed area is in pristine condition.  The database 
includes the date that the species or special habitat was last observed in a specific location.   
 
According to the IDNR, a number of documented ETR animal and plant species occur in 
Hamilton County.  Most state endangered/threatened and federally endangered species 
found in the county are associated with aquatic habitats.  The state and federal 
classification guidelines are listed below. 
 
State Classifications 
 
Endangered: Any animal species whose prospects for survival or recruitment within the 
state are in immediate jeopardy and are in danger of disappearing from the state.  This 
includes all species classified as endangered by the federal government that occur in 
Indiana. 
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Rare: A naturally occurring living thing can be “rare” in two main ways.  First, it can be rare 
in the sense that it is nowhere common.  Usually that’s because its habitat requirements 
are very specific, and this habitat itself is rare.  The second main way an organism can be 
rare is for small populations of it to survive in pockets outside the area where it is 
considered “common.” 
 
Special Concern: Any animal species about which some problems of limited abundance or 
distribution in Indiana are known or suspected and should be closely monitored. 
 
Federal Classifications 
 
Endangered: Any species that is in danger of extinction throughout all or a significant part 
of its range. 
 
Threatened: Any species that is likely to become endangered within the foreseeable future 
throughout all or a significant part of its range.  
 
Appendix A presents the results from the database search for ETR species and high quality 
natural communities in the Little Cicero Creek watershed, and also includes a list of ETR 
species and high quality natural communities documented in Hamilton County for additional 
reference.   
 
The ETR list for Hamilton County includes a variety of ETR plants and animals as detailed 
by the Indiana Natural Heritage Database, which was last updated in 2004.  Additional 
sightings may have occurred since that time.  In Hamilton County, the list includes: three 
vascular plants - Lake Cress (Armoracia aquatica), Spoon-leaved Sundew (Drosera 
intermedia), and Prairie White-fringed Orchid (Platanthera leucophaea); seven mollusks - 
Black Sandshell (Ligumia recta), Round Hickorynut (Obovaria subrotunda), Clubshell 
(Pleurobema clava), Rabbitsfoot (Quadrula cylindica), Lilliput (Toxolasma parvus), Rayed 
Bean (Villosa fabalis), and Little Spectaclecase (Villosa lienosa); and one fish - the Eastern 
Sand Darter (Ammocrypta pellucida).   
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The list also includes one amphibian - the Mudpuppy (Necturus maculosus); two reptiles - 
the Spotted Turtle (Clemmys guttata) and the Eastern Massasauga rattlesnake (Sistrurus 
catenatus catenatus); five birds - the Upland Sandpiper (Bartramia longicauda), Red-
shouldered Hawk (Buteo lineatus), Least Bittern (Ixobrychus exilis), Black-crowned Night 
Heron (Nycticorax nycticorax), and Bewick’s Wren (Thryomanes bewickii); and two 
mammals - the Bobcat (Felis rufus) and American Badger (Taxidea taxus jacksoni).  The 
county is also home to two high quality natural communities - wet-mesic floodplain forest 
and mesic upland forest.  The ETR list for Tipton County includes only two vascular plant 
species, which includes the Awned Sedge (Carex atherodes) and Leiberg’s Witchgrass 
(Panicum leibergii).  It also includes one species of mollusk - Little Spectaclecase (Villosa 
lienosa) and one bird - Black Rail (Laterallus jamaicensis). 
 
2.3 Land Use (Events, Deforestation, Industrial Development, Historic Sites) 
The Little Cicero Creek watershed stretches across Adams and Jackson Townships in the 
northwest portion of Hamilton County.  The county, named for Alexander Hamilton, the first 
Secretary of the Treasury, was organized in 1823.  It was largely agricultural and sparsely 
populated until well after World War II when suburban development began pushing into the 
area from Indianapolis.  The small portion of the watershed that extends into Tipton County 
is located in parts of Cicero and Jefferson Townships. 
 
2.3.1 Cities and Towns 
Towns that frame the Little Cicero Creek watershed are Arcadia, Cicero, and Sheridan.  
The only town that is located entirely within the watershed boundary is the small 
unincorporated community of Boxley.  Town offices are described below as they relate to 
water quality impacts of land management.  Refer to Figure 3 for the locations of these 
towns in relation to the watershed boundaries. 
 
Cicero  
The town of Cicero is located at the north end of Morse Reservoir, where Little Cicero 
Creek enters the reservoir.  With 4,368 residents, Cicero is the largest of the three towns 
sharing land with the Little Cicero Creek watershed (IBRC, 2006). 
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Cicero’s history and heritage goes back 165 years.  During its early years the town 
prospered through the area’s natural gas reserves and boasted a variety of businesses. 
Cicero was a progressive, bustling town, and except for Noblesville, was the largest in the 
county.  In the early 1900s the town enjoyed the amenities afforded through the interurban 
line, electricity, theaters, music hall, roller skating rinks, and a racetrack.  A trolley car line 
ran down Peru Street (Town of Cicero, 2006). 
 
Cicero was home to the first bridge built (1838) in Hamilton County over a major stream, 
Cicero Creek.  In 1870, the structure was converted into a covered bridge and painted red. 
The Red Bridge became one of the town’s most memorable landmarks.  It was torn down in 
the late 1950s to make way for construction of Morse Reservoir, which was completed in 
the year 1956.  Today Cicero is considered a desirable place to live because of its location 
and the amenities provided by Morse Reservoir (2006). 
 
Sheridan  
The town of Sheridan is located at the extreme west end of the watershed, near the 
headwaters of Symons Ditch.  Approximately half of the town’s land area is located in the 
watershed.  With 2,661 residents, Sheridan is the second largest of the four towns sharing 
land with the Little Cicero Creek watershed (IBRC, 2006).  Sheridan has the only 
wastewater treatment plant located in the watershed. 
 
In 1929, W. S. McMurtry, a local historian stated, "That about 1870 Caswell Boxley laid out 
an addition which he called… Sheridan, Indiana, there being four squares in that addition 
(located north of present day Second Street).  That in 1866 Egbert Higbee had laid out an 
addition which called the town of Milwood.  That said town of Sheridan laid off by Caswell 
Boxley was immediately north and adjoining the said addition laid off by Egbert Higbee. 
That said Millwood addition was recorded in Deed Record 5, page 444 in the Office of the 
Recorder of Said County and State." (SCC, 2006) 
 
Sheridan experienced limited growth until 1882, when the Monon Railroad opened 
connecting Indianapolis and Chicago.  With the railroad, Sheridan started to boom and 
many businesses moved south to the railroad.   
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Among these were a sorghum mill, several saw mills, a wagon and buggy shop, grist mill, a 
copper shop, a tile factory, clothing stores, bakeries, hardware stores, a canning factory, a 
hatchery, a stockyard, a poultry company, a fence company, screw products companies, a 
finishing tool factory, a glass washer manufacturing company, and various retail and 
service enterprises. (2006)  The town was incorporated in the year 1886 and will celebrate 
its sesquicentennial in the year 2010. 
 
Arcadia 
Arcadia is located just outside the eastern edge of the watershed.  A small portion of its 
incorporated land lies inside the watershed boundary.  In the year 2005 Arcadia had a 
population of 1,794 people. (IBRC, 2006) 
 
Boxley 
Boxley is a small community located in the west-central portion of the Little Cicero Creek 
watershed.  In the year 1836, Addison Boxley founded the community by dividing a portion 
of his property into lots and selling them.  Boxley was originally known as Boxleytown, but 
in later years the name was abbreviated, and it became known more familiarly as Boxley.  
The first store in the township was owned by Addison and Thomas P. Boxley and Dr. 
Thomas Boxley established and served as Postmaster to the first post office.  (Mensch, 
2006) 
 
Boxley was a primary stopping area on western route from Strawtown to the Wabash.  
Addison Boxley also owned the first tavern and received a large amount of its business 
from people migrating west and cattle drovers over this route.  Other early enterprises in 
Boxley included a general store owned by T. P. Boxley, physicians’ offices of Smith & 
Rodeman, J. M. Richardson, Dr. T. J. McMurty, and Dr. J. C. Newby; a wagon-maker; 
George Palmer, and blacksmiths; J. R. Ogle and Steffey Bros. (2006) 
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2.3.2 Historic Structures 
There are two structures in the Little Cicero Creek watershed that are listed on the State 
Register of Historic Places or the National Register of Historic Places.  Both are located in 
the town of Sheridan, and are situated almost on the watershed boundary.  The Davenport-
Bradfield House was built in 1875 and is noted for its Italianate architecture.  It is located at 
106 East 2nd Street and is included in both the State and National registers.  The George 
Boxley Cabin is listed on the State Register of Historic Places and is located on Pioneer Hill 
at the intersection of 1st and Main Streets, also in Sheridan (IDNR, 2006).  George Boxley 
built the cabin in 1828 when he brought his family from Virginia (Bush, 2006).  The cabin is 
currently being restored. 
 
2.3.3 Recreational Areas 
Although the towns of Sheridan, Cicero, and Arcadia all have both publicly and privately-
owned designated recreational facilities available for their communities, none of these are 
located inside the boundaries of the Little Cicero Creek watershed.  The Town of Cicero 
has the White River Compound, Red Bridge Park, and Cicero Community Park.  The White 
River Compound is a camping area that has 106 campsites along the White River, a 
playground, laundry, and camp store facilities.  Red Bridge Park is on Morse Reservoir and 
includes a community building, public pool, and marina.  Cicero Community Park has a 
playground, basketball and tennis courts, and skateboard area.  Arcadia has Tecumseh 
Park, which offers a public swimming pool and other park facilities.  Sheridan has Biddle 
Memorial Park, which offers playgrounds, ball diamonds, and picnic tables.   
 
2.3.4 Development in the Watershed  
Population increases result in a relative shrinking of land and resources available for 
development and agricultural uses.  The agricultural industry has been productive in the 
county for a long period and is supported by residents as an appropriate land use. 
Residents expressed concern that small towns can be “bulldozed over” without planning, 
citing their experiences in similar large, rapidly developing communities in other parts of the 
nation.  Residents expressed a desire for a balance of rural and urban land uses without 
too much development.  They support management of the type of economic development 
(e.g., distribution centers, residential, commercial) to minimize effects on water quality.  
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Population 

The Little Cicero Creek watershed is located in a primarily rural area of Hamilton County, 
which according to the U.S. Census Bureau, is one of the fastest growing Hoosier counties.  
The population of the county has increased by almost 58,000 people since the 2000 
census (US Census, 2006).  The growth rate from years 2000 to 2005 was 31.7 percent 
(US Census, 2006).  From July 1, 2004 to July 1, 2005, Hamilton County was the 51st 
fastest growing county in the nation (Les, 2006).  Growth projections estimate that the 
population of Hamilton County will increase by 30 percent or more through the year 2020 
(IBRC, 2003).  Along with this intense population growth will be an increase in 
development.  In the year 2005, Hamilton County granted 4,276 residential building 
permits, and throughout the state was second only to Marion County, which granted 4,618 
permits (STATS Indiana, 2006). 

 
Although the portion of Hamilton County in which the Little Cicero Creek watershed is 
located is not yet seeing the growth of the southern half of the county where the towns of 
Fishers, Carmel, Noblesville, and Westfield are located (Table 5), the county’s 30 percent 
overall growth projection through the year 2020 is a strong indicator that the northern 
portion of Hamilton County will soon be feeling the pressures of increased growth and 
development.  The watershed is outlined by three towns that could see significant growth in 
the coming decade: Cicero, Arcadia, and Sheridan.  
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Table 5.  Population Growth of Cities and Towns in Hamilton County 

City/Town 1990 
Population 

2000 
Population

2004 
Population 

Percent Increase 
1990–2004 

Major communities in Little Cicero Creek watershed 
Arcadia  1,468 1,747 1,809 23 
Cicero  3,268 4,303 4,414 35 
Sheridan  2,046 2,520 2,691 27 
Major cities in Hamilton County 
Atlanta  703 761 822 17 
Carmel  25,380 37,733 58,198 129 
Fishers 7,508 37,835 54,330 624 
Noblesville 17,655 28,590 35,438 101 
Westfield  3,304 9,293 11,911 261 

  

Other  
communities 47,604 59,958 62,147 31 

Source:  STATS Indiana, 2005 

 
Current Land Use 
The area located within the watershed currently remains largely rural.  Agricultural 
production is the predominant use of the Little Cicero Creek watershed by land area.  More 
than 84 percent of the watershed is managed for agriculture, while approximately 11 
percent is in grass, pasture or hay production, and almost three percent is covered by 
forested wetlands and deciduous forest (Figure 13).  Very little of the land area is in 
impervious cover (hard surfaces such as pavement that do not allow water to soak in).  
Research has consistently shown that watersheds with impervious surfaces covering more 
than 10-15 percent of the land area will experience degradation in water quality and ability 
to support fish and other animals in streams.  Table 6 shows the distribution of land use 
types in the watershed. 
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Table 6.  Land Use in Hamilton County 

Land Use Area (acres) Percent Cover 

Row Crop 23,562 84.30 
Pasture/Hay 3,103 11.10 
Woody Wetlands 418 1.49 
Deciduous Forest 380 1.36 
Low Intensity Residential 207 0.74 
Other Grasses (Urban/parks/rec) 176 0.63 
High Intensity Commercial 
(Industry/Transportation) 63 0.23 

Open Water 16 0.06 
High Intensity Residential 14 0.05 
Emergent Herbaceous Wetlands 13 0.05 
Total 27,950 100 

Source:  U.S. Geological Service. 1998. Indiana Land Cover Data Set, Version 98-12. 

 
Zoning Ordinances 
Hamilton County has established ordinances for both Adams and Jackson Townships, 
where the Little Cicero Creek watershed is located.  Zoning maps of the watershed can be 
obtained from the Hamilton County Plan Commission (HCPC, 2006).  The most striking 
feature of the zoning maps is the predominance of agricultural zoning.  There are some 
areas, however, that have been zoned for commercial or residential land use.  In addition, 
some parts of the watershed have been included in the Town of Sheridan or Town of 
Arcadia planning jurisdictions.  These areas are likely to see development in the near future 
and thus should be a higher priority for water quality protection efforts.   
 
Public Lands 
Most of the land in Indiana is in private ownership and in the area surrounding the 
watershed, there are several public parks and recreational facilities.  In the watershed itself, 
the stream and other natural resources are privately owned and managed.  The county 
drainage board does have access to a small portion of Little Cicero Creek as a regulated 
drain.  However, the stream is maintained on an as-needed basis. 
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2.3.5 Organizational Resources 
A thorough assessment of the organizations that may be available to implement land and 
water conservation practices is useful in determining current organizational capacity, 
feasibility of various solutions and to project community needs for the future. 
 
Governmental Organizations 
 
Hamilton County Parks and Recreation 
Hamilton County offers its residents a great variety of activities and opportunities to 
recreate.  From Carmel to Cicero, Hamilton County abounds with parks, playhouses, 
museums, golf courses, and innumerable other opportunities to enjoy life. 
 
Hamilton County and its communities have made a huge investment in recreation for its 
citizens.  The county features 23 golf courses.  Hamilton County, along with city and town 
governments manages more than 40 parks and recreation areas.   
 
Several regional and local governmental organizations provide services to Little Cicero 
Creek watershed residents.  These organizations are described in more detail below. 
 
Hamilton County Drainage Board 
The Hamilton County Drainage Board has three members who are also the Hamilton 
County Commissioners.  The county surveyor also serves as an ex-oficio member of the 
drainage board.  The board reviews and approves the construction, maintenance, 
reconstruction and vacation of regulated drains.  Board approval is required when crossing 
a regulated drain and when outlets affect a regulated drain.  The board also has the right to 
remove obstructions within these drains.  The Hamilton County Drainage Board meets on 
the second and fourth Monday of each month.  
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The county surveyor is also a member of the County Plan Commission.  As a member of 
the commission the county surveyor attends monthly meetings and hears and makes 
decisions on subdivisions and planning.  The county surveyor also advises on technical 
review of plats for not only the Hamilton County Plan Commission but also for the Cicero, 
Sheridan, and Arcadia plan commissions.  In addition to these duties, the county surveyor 
also administers the Rule 5 and Rule 13 program for the unincorporated portions of 
Hamilton County. 
 
Hamilton County Soil and Water Conservation District  
The Hamilton County Soil and Water Conservation District (SWCD) is a legal subdivision of 
state government responsible for the conservation of soil and water resources within its 
boundaries.  It is an independent body formed under and subject only to the Indiana Soil 
and Water Conservation District Law.  
 
Landowners from Adams, Clay, Delaware, Fall Creek, Jackson, Noblesville, Washington, 
Wayne, and White River Townships organized the SWCD in the year 1968.  The district is 
controlled by a board of five local supervisors -- three elected by the landowners in the 
district and two appointed by the State Soil and Water Conservation Board.  The 
supervisors meet monthly each year to conduct the district’s business and attend other 
meetings in and out of the county.  They serve their community without pay.  
 
Supervisors are responsible for providing leadership in the conservation and development 
of soil, water, and related resources within the district’s boundaries.  The major purpose of 
the district is to analyze needs and develop and carry out both short and long range 
programs aimed at solving resource problems, primarily dealing with soil and water 
resources.  The ultimate district objective is to cause soil and water conservation practices 
and systems to be implemented upon the land.  
 
Supervisors and staff work with both rural and urban dwelling landowners or occupiers, 
groups, local agencies, and others to prevent resource problems, correct existing soil and 
water conservation problems and help utilize the county’s natural resource capabilities. 
Through the district, local people are also better able to organize and coordinate their 
efforts in obtaining technical and financial assistance from state and federal agencies with 
responsibilities and expertise in natural resource use and development.  
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A small portion of the Little Cicero Creek watershed extends into Tipton County.  Staff from 
the Tipton County SWCD work cooperatively with the Hamilton County SWCD office to 
serve residents in these areas. 
 
Other Hamilton County Agencies 
Hamilton County offices provide a number of planning and assistance services to citizens in 
the county.  The Hamilton County Board of Commissioners and the County Plan 
Commission are two of these organizations.  Purdue University Cooperative Extension 
Service maintains offices in Hamilton County with staff dedicated to the education of 
Indiana citizens through the application of land-grant university research and knowledge 
base to develop youth and strengthen agriculture, families, and communities. 
 
State and Federal Agencies 
Several state and federal agencies provide services to the watershed residents, including 
the IDNR, the IDEM, the NRCS, and Purdue University Cooperative Extension Service. 
 
Nongovernmental Organizations 
 
Upper White River Watershed Alliance 
Historically, there has been no regional planning commission or river basin commission for 
Hamilton County or any parts of the watershed contained therein.  The Upper White River 
Alliance provides this much needed regional river basin planning oversight for the planning 
area.  Little Cicero Creek is located within the area served by the Upper White River 
Alliance, Inc.  This nonprofit organization is a consortium of local governments, industry 
leaders, agriculture, and the regional community.  Its mission to improve and protect water 
quality on a local watershed basis by consolidating data, integrating planning and priorities, 
and encouraging the development of smaller watershed partnerships that can more 
efficiently implement projects and plans within the larger Upper White Watershed Alliance 
Region.   
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Current priority issues include:  
 Total maximum daily loads - applicability, impacts, and appropriate development; 
 Stormwater phase II - local concerns, deadlines, and sharing information; 
 Regional water quality monitoring - a more valuable assessment of local data; 
 Local priorities; 
 Achievable water quality standards; and 
 Development and regional flooding 

 
These priorities are related to the community concerns identified for the Little Cicero Creek 
watershed.  A representative of the Upper White River Alliance participated in the 
development of this plan.  Their website is located at:  http://www.whiteriveralliance.org/.   
 
Agricultural Organizations 
A number of organizations are available to assist with issues related to agricultural 
production, land management and water quality. These organizations include: 

 Hamilton County and Indiana Farm Bureau 
 Hamilton County and Indiana Beef Cattlemen’s Producers Association 
 American Farmland Trust (AFT) - can provide information on development 
 Indiana Department of Rural Development 

 
Other Community Organizations 
Several organizations within the county provide outreach, education, and public service 
related to quality of life, natural resources, and water quality.  The group Friends of Cicero 
coordinates volunteer activities in the community, including service projects conducted by 
the Kiwanis and Girl Scouts.  Friends of the Library assists with information needs in the 
community and can serve as a mechanism to provide hard copies of the WMP, as well as 
links on their website.  Cicero Friends of the Park provides maintenance and management 
services to two parks located on or near Morse Reservoir.  Community residents are active 
in the Riverwatch program, conducting volunteer water quality sampling and assisting with 
outreach on water quality issues.  The Hamilton County Alliance serves business and 
community development with information on quality of life, demographics, and map 
resources. 
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In June 2005, the Morse Waterways Association held its first meeting to introduce the 
organization and recruit new members.  The goal of the association is to promote safety as 
well as economic and environmental vitality on Morse Reservoir.  The organization is in an 
early stage of development and growth.  They currently have about 170 members and meet 
monthly at the Red Bridge Park Community Center. 
 
The Greater Indy Chapter of Ducks Unlimited is active in Hamilton County and central 
Indiana.  Ducks Unlimited (DU) conserves, restores, and manages wetlands and 
associated habitats for North America’s waterfowl.  Nationwide, DU supporters have raised 
nearly $1.6 billion for conservation since the year 1937.  Habitat work for waterfowl has 
provided more than 9.4 million acres of valuable nesting, brood rearing, staging, migration, 
and wintering habitat.  Scientific evaluations of DU projects have proven that habitat 
protection has increased the annual production of waterfowl and provided valuable 
resources throughout the year that increase survival and reproductive potential.  Projects 
involving protection and restoration for waterfowl also protect water quality by controlling 
soil erosion, removing nutrients, and recharging groundwater. 
 
Central Indiana Land Trust  
The Central Indiana Land Trust (CILTI) is a nonprofit 501(c)(3) corporation formed in the 
year 1990 by a diverse group of concerned citizens acting to protect natural spaces in the 
face of increasing urban sprawl.  Recognizing that a strong economy and a continued high 
quality of life in central Indiana is ultimately dependent upon and related to the state of the 
environment, CILTI maintains that development must be balanced with adequate 
greenspace.  It operates in a regional capacity throughout central Indiana, and actively 
seeks to protect a broad array of natural areas from small urban greenspaces to pristine 
nature preserves of high biological integrity.  
 
Hoosier Heartland Resource Conservation and Development 
The Hoosier Heartland Resource Conservation and Development (RC&D) Council, Inc. is 
an organization that helps people care for, conserve, and protect natural resources in a 
way that will improve the area's economy, environment, and living standards.  RC&D unites 
people in urban and rural areas who are committed to managing and utilizing our natural 
resources wisely and provides a framework for partnerships and alliances to develop 
between local citizens, governments, and technical experts to solve resource problems. 
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3.0 BASELINE WATER QUALITY AND WATERSHED CONDITIONS 
 
3.1 Introduction 
Data contained in this section documents current water quality conditions in Little Cicero 
Creek and its tributaries.  Understanding the waterbodies’ current conditions will help 
watershed stakeholders set realistic goals for future water quality conditions.  This data will 
also serve as the benchmark against which future water quality conditions can be 
compared to measure stakeholder success in achieving their vision for the future of these 
waterbodies. 
 
A variety of resources were reviewed to establish the existing or baseline water quality 
conditions within the major waterbodies in the Little Cicero Creek watershed (Little Cicero 
and Taylor Creeks and Symons, Jay, Ross, and Bennett Ditches).  In general, few studies 
have been completed on the waterbodies in the Little Cicero Creek watershed.  The IDEM 
assessed the water chemistry, biological communities, and physical habitat in Little Cicero 
Creek in the years 1996 and 2001.  The Central Indiana Water Resources Partnership 
(CIWRP) sampling monitored Little Cicero Creek’s water quality in the year 2003.  JFNew 
collected additional data from each of the major streams during the summer of 2005 as part 
of this plan’s development to supplement the existing data.   
 
All data collected throughout this study will be used as a comparison method between 
streams under each condition.  As water chemistry sampling occurred four times (twice 
during base flow, twice during storm flow), a wide variation in in-stream condition will be 
represented by the samples collected during this project.  All data were compared within 
assessment events and on the whole to identify the subwatershed or drainage areas that 
possess the poorest water quality.  The drainages or subwatershed identified with greater 
impairment should be targeted first for water quality improvement project implementation.  
Likewise, drainages or subwatersheds possessing better water quality were prioritized 
lower and water quality improvement projects in these areas will likely be addressed later 
than those areas with poorer water quality.  The following paragraphs outline the findings of 
these assessments. 
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3.2 Existing Data 
 
3.2.1 IDEM Assessments 
State and regional reports provide benchmarks for water quality in Indiana lakes and 
streams by identifying how the watershed fits into the overall state and regional picture.  A 
variety of sources were reviewed to assist in establishing baseline water quality conditions 
in the waterbodies of the Little Cicero Creek watershed.  Every two years, the United States 
Environmental Protection Agency (USEPA) requires the state to submit an Indiana Water 
Quality 305(b) report on the status of waters in the state.  The current and historical Indiana 
Water Quality 305(b) reports were studied (IDEM, 1989-1990; IDEM, 1992-1993; IDEM, 
1995-1996; IDEM, 2002; IDEM, 2004, and IDEM, 2006).  Additionally, the USEPA requires 
that Indiana submit a Section 303(d) List of Impaired Water Bodies for Indiana, which is 
named after enabling legislation in the federal Clean Water Act.  This list provides a listing 
of waters that do not or are not expected to meet applicable water quality standards.  This 
list was examined to determine if any portion of the Little Cicero Creek watershed was 
listed as impaired. 
 
In the Indiana Water Quality 305(b) reports for years 1989-1990, 1992-1993, and 1995-
1996, 16 miles of Little Cicero Creek were assessed and given a rating of fully supporting 
of aquatic life (IDEM, 1991; IDEM, 1994; and IDEM, 1997).  In 2002, this rating was 
switched to partially supporting of aquatic life (IDEM, 2002).  In the year 2004, the main 
branch of Little Cicero Creek was considered to be partially supporting for the portion 
located in the Little Cicero Creek–Bennett Ditch/Taylor Creek Branch (05120201080090) 
and non-supporting for the portion lying in the Little Cicero Creek-Teter Branch 
(05120201080080).  All of the Little Cicero Creek tributaries possess a rating of fully 
supporting their aquatic life designation (IDEM, 2006).   
 
According to the 2004 303(d) list, Little Cicero Creek in the Little Cicero Creek-Teter 
Branch and Little Cicero Creek-Bennett Ditch/Taylor Creek 14-digit subwatersheds 
possessed impaired biotic communities.  Little Cicero Creek in the Little Cicero Creek-
Bennett Ditch/Taylor Creek watershed is also listed as having excessive E. coli levels.   
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In the 2006 303(d) list, both segments of Little Cicero Creek have been removed from the 
list for impaired biotic communities.  Little Cicero Creek in the Little Cicero Creek-Bennett 
Ditch/Taylor Creek watershed, Bennett Ditch, Taylor Creek, and other tributaries are still 
included on Indiana’s list of impaired waterbodies for E. coli.  Because of the high levels of 
E. coli found in these waters, this section of the Little Cicero Creek watershed will require 
total maximum daily load (TMDL) evaluation in the future.  This process will determine the 
specific pollutant loading that the stream can handle and still meet water quality standards 
(IDEM, 2006).   
 
The IDEM collected water chemistry samples from Little Cicero Creek at 266th Street in 
years 1996 and 2001 and collected water chemistry sampling at Taylor Creek in the year 
1992 in association with biological sampling.  Because this sampling assessment site 
corresponds with the most downstream sampling site during the current assessment, more 
comparisons can be drawn between the historic data and the current data.  The IDEM 
sampling assessments were reviewed and the data was compared to the data collected by 
JFNew in the year 2005.  Temperature, pH, and dissolved oxygen were all within the state 
standards.  All but one of the E. coli samples was above the state standard (235 
colonies/100 mL) typically measuring greater than 2,420 colonies/100 mL.  These 
concentrations indicated that excessive amounts of E. coli are present within Little Cicero 
Creek.  Fecal coliform concentrations were also high during the year 2001 event.  Only 
three nitrate-nitrogen samples were collected with one sample above the Indiana drinking 
water standard (10 mg/L).  The remaining nitrate-nitrogen concentrations were above the 
concentrations recommended by the USEPA and the Ohio EPA.  One sample of total 
phosphorus was above the 0.3 mg/L associated with Indiana impaired waters, while all of 
the samples were above the USEPA standard (0.033 mg/L) and all but two were above the 
Ohio EPA standard (0.1 mg/L). 
 
3.2.2 Unified Watershed Assessment (UWA) 
In partnership with other agencies, the IDEM and the NRCS led the development of the 
Unified Watershed Assessment (UWA), a requirement of the Clean Water Action Plan of 
the year 1997.  Through evaluation of water quality data, natural resource concerns, and 
human activities that may have the potential to impact water quality, all 11-digit hydrologic 
unit watersheds in the state were prioritized for restoration work.  The UWA characterized 
the 361 watersheds in the state at the 11-digit level for 15 different parameters.   
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Copies of the UWA are available from the IDEM watershed management section.  The 
Little Cicero Creek watershed was located within the priority areas outlined in the year 2001 
Unified Watershed Assessment.  The priority areas were classified as watersheds in need 
of financial or technical assistance for maintenance and improvement of water quality. 
 
3.2.3 Central Indiana Water Resources Partnership Sampling (CEES Sampling) 
Central Indiana Water Resources Partnership (CIWRP) is a research and development 
partnership between the Center for Earth and Environmental Science (CEES) through 
Indiana University-Purdue University, Indianapolis and USFilter and Vivendi Environment.  
CIWRP prepared a watershed report in the year 2003 encompassing the streams and 
reservoirs which are part of the Indianapolis drinking water system.  This report includes 
the Cicero Creek and Morse Reservoir watershed as part of the long-term water quality 
monitoring program (Tedesco et al., 2003).  Two data points were sampled within the Little 
Cicero Creek watershed, one located along Little Cicero Creek within the Little Cicero 
Creek-Teter Branch watershed (Anthony Road) and one at Little Cicero Creek’s 
intersection with 266th Street in the Little Cicero Creek-Bennett Ditch/Taylor Creek Branch 
watershed.  Samples were taken during the winter, spring, summer, and fall of 2003 under 
both base and storm flow conditions.   
 
Data from the CIWRP report was compared to the data collected by JFNew in the year 
2005.  In accordance with the findings by JFNew, all the samples collected for E. coli and 
total coliform exceed the Indiana state standard (235 colonies/100 mL and 5,000 
colonies/100 mL, respectively).  Nitrate-nitrogen concentrations were considerably higher 
during the JFNew sampling following the storm events than those present during CEES 
sampling.  Nitrate-nitrogen concentrations are a factor which was not apparent in the CEES 
data.  Ammonia-nitrogen levels appeared to decrease during the summer and fall as 
compared to the winter and spring samples in the CEES data.   
 
All ammonia-nitrogen concentrations were relatively low and were below the Indiana state 
standard.  However, the range of ammonia-nitrogen levels was higher overall for the 
JFNew data.  Total phosphorus concentrations increased following storm events during 
both the CEES and the JFNew sampling events.  In both cases, total phosphorus 
concentrations were elevated and exceeded recommended concentrations. 
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3.2.4 Veolia Water Sampling 
Discussions at early steering committee meetings indicated that Veolia Water may have 
data on Atrazine levels in Little Cicero Creek, but further research into the issue failed to 
locate any existing data on Atrazine levels in the Little Cicero Creek watershed. 
 
3.2.5 JFNew Watershed Stream Sampling 
To supplement the base of existing data, JFNew completed water chemistry sampling and 
physical habitat assessments at eight locations within the Little Cicero Creek watershed.  
Five of the sampling sites were located on each of the major tributaries to Little Cicero 
Creek including: Symons Ditch, Jay Ditch, Ross Ditch, Bennett Ditch, and Taylor Creek. 
Each of the tributaries was sampled at the road crossing closest to their convergence with 
Little Cicero Creek.  Additionally, three reaches along Little Cicero Creek were also 
sampled.  These locations occurred at Little Cicero Creek’s intersection with Anthony Road, 
Cal Carson Road, and 266th Street.  The sampling locations are shown in Figure 14. 
 
Water Quality Parameters 
JFNew measured various chemical parameters in order to create “snapshots” of water 
quality in the watershed throughout a one-year period.  Descriptions of the parameters 
measured are listed below. 
 
Temperature  
Temperature can determine the form, solubility, and toxicity of a broad range of aqueous 
compounds.  Likewise, water temperature regulates the species composition and activity of 
life associated with the aquatic environment.  As essentially all aquatic organisms are cold-
blooded, the temperature of the water regulates their metabolism and ability to survive and 
reproduce effectively (USEPA, 1976).  The Indiana Administrative Code (IAC) (327 IAC 2-
1-6) sets maximum temperature limits to protect aquatic life for Indiana streams.   
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For example, temperatures during the months of June and July should not exceed 90oF 
(23.7oC) by more than 3oF (1.7oC).  The code also states that the “maximum temperature 
rise at any time or place… shall not exceed 5oF (2.8oC) in streams…” 
 
Dissolved Oxygen (DO)  
DO is the dissolved gaseous form of oxygen.  It is essential for respiration of fish and other 
aquatic organisms.  Fish require a DO concentration of at least three to five mg/L of DO.  
Cold water fish such as trout generally require higher concentrations of DO than warm 
water fish such as bass or bluegill.  The IAC sets minimum DO concentrations at five mg/L 
for warm water fish.  DO enters water by diffusion from the atmosphere and as a byproduct 
of photosynthesis from algae and plants.  Excessive algae growth can over-saturate 
(greater than 100 percent saturation) the water with DO.  Waterbodies with large 
populations of algae and macrophytes often exhibit supersaturation due to the high levels 
of photosynthesis.  Dissolved oxygen is consumed by respiration of aquatic organisms, 
such as fish, and during bacterial decomposition of plant and animal matter. 
 
Conductivity    
Conductivity is a measure of the ability of an aqueous solution to carry an electric current.  
This ability depends on the presence of ions: on their total concentration, mobility, and 
valence (APHA, 1998).  In lower flow conditions, conductivity is higher than it is following a 
storm because the water moves more slowly across or through ion containing soils and 
substrates during base flow.  Carbonates and other charged particles (ions) dissolve into 
the slow-moving water, thereby increasing conductivity levels. 
 
pH 
The pH of stream water describes the concentration of acidic ions (specifically H+) present 
in the water.  The pH also determines the form, solubility, and toxicity of a wide range of 
other aqueous compounds.  The IAC establishes a range of six to nine pH units for the 
protection of aquatic life. 
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Alkalinity    
Alkalinity is a measure of the acid-neutralizing (or buffering) capacity of water.  Certain 
substances in water, like carbonates, bicarbonates, and sulfates can cause the water to 
resist changes in pH.  A lower alkalinity indicates a lower buffering capacity or a decreased 
ability to resist changes in pH.  During base flow conditions, alkalinity is usually high 
because the water picks up carbonates from the bedrock.   
 
Alkalinity measurements are usually lower during storm flow conditions because buffering 
compounds are diluted by rainwater and the runoff water moves across carbonate-
containing bedrock materials so quickly that little carbonate is dissolved to add additional 
buffering capacity. 
 
Turbidity   
Turbidity (measured in Nephelometric Turbidity Units or NTUs) is a measure of water 
coloration and particles suspended in the water itself.  It is generally related to suspended 
and colloidal matter such as clay, silt, finely divided organic and inorganic matter, plankton, 
and other microscopic organisms.  According to the Hoosier Riverwatch, the average 
turbidity of an Indiana stream is 11 NTU with a typical range of 4.5-17.5 NTU (White, 
unpublished data).  Turbidity measurements >20 NTU have been found to cause 
undesirable changes in aquatic life (Walker, 1978).  The USEPA developed recommended 
water quality criteria as part of the work to establish numeric criteria for nutrients on an 
ecoregional basis.  Recommended turbidity concentrations for the Central Corn Belt Plains, 
in which the Little Cicero Creek lies are 9.89 NTUs (USEPA, 2000). 
 
Nitrogen   
Nitrogen is an essential plant nutrient found in fertilizers, human and animal wastes, yard 
waste, and the air.  About 80 percent of the air we breathe is nitrogen gas.  Nitrogen gas 
diffuses into water where it can be “fixed”, or converted by blue-green algae to ammonia for 
their use.  Nitrogen can also enter lakes and streams as inorganic nitrogen and ammonia.  
Because of this, there is an abundant supply of available nitrogen to aquatic systems.  The 
three common forms of nitrogen are: 
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 Nitrate-nitrogen (NO3-N)  
Nitrate is an oxidized form of dissolved nitrogen that is converted to ammonia by algae.  It 
is found in streams and runoff when dissolved oxygen is present, usually in the surface 
waters.  Ammonia applied to farmland is rapidly oxidized or converted to nitrate and usually 
enters surface and groundwater as nitrate.  The Ohio EPA (1999) found that the median 
nitrate-nitrogen concentration in wadeable streams classified as warm water habitat (WWH) 
was 1.0 mg/L.  WWH refers to those streams which possess minor modifications and little 
human influence, like some areas of the mainstem of Little Cicero Creek (Plate 1).   
 
 
 
 
 
 
 
 
 
 

 Plate 1.  Warm Water Habitat - LCC Plate 2.  Modified Warm Water Habitat - LCC 

 
These streams typically support communities with healthy, diverse warm water fauna.  The 
Ohio EPA (1999) found that the median nitrate-nitrogen concentration in wadeable streams 
classified as modified warm water habitat (MWH) was 1.6 mg/L.  MWH (Plate 2) was 
defined as: the aquatic life use assigned to streams that have irretrievable, extensive, man-
induced modification that precludes attainment of the warm water habitat use designation; 
such streams are characterized by species that are tolerant of poor chemical quality 
(fluctuating dissolved oxygen) and habitat conditions (siltation, habitat amplification) that 
often occur in modified streams (Ohio EPA, 1999).  The USEPA developed recommended 
nitrate-nitrogen criterion as part of work to establish numeric criteria for nutrients on an 
ecoregion basis.  The recommended nitrate-nitrogen concentration for the Central Corn 
Belt Plains, in which the Little Cicero Creek watershed lies, is 0.63 mg/L (USEPA, 2000).  
Nitrate-nitrogen concentrations exceeding ten mg/L in drinking water are considered 
hazardous to human health (IAC 2-1-6). 
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 Ammonia-nitrogen (NH3-N)  
Ammonia-nitrogen is a form of dissolved nitrogen that is the preferred form for algae use.  
Bacteria produce ammonia as they decompose dead plant and animal matter.  Ammonia is 
the reduced form of nitrogen and is found in water where dissolved oxygen is lacking.  
Important sources of ammonia include fertilizers and animal manure.  Both temperature 
and pH govern the toxicity of ammonia for aquatic life.  According to the IAC, maximum 
ionized ammonia concentrations for the study streams should not exceed approximately 
1.94 to 7.12 mg/L, depending on the water’s pH and temperature.  
 

 Organic Nitrogen  
Organic nitrogen includes nitrogen found in plant and animal materials.  It may be in 
dissolved or particulate form.  In the analytical procedures, total Kjeldahl nitrogen (TKN) 
was analyzed.  Organic nitrogen is TKN minus ammonia.  The USEPA developed TKN 
criterion as part work to establish numeric criteria for nutrients on an ecoregion basis.  The 
recommended TKN concentration for the Central Corn Belt Plains, in which the Little Cicero 
Creek watershed lies, is 0.591 mg/L (USEPA, 2000). 
 
Phosphorus    
Phosphorus is an essential plant nutrient and the one that most often controls aquatic plant 
(algae and macrophyte) growth.  It is found in fertilizers, human and animal wastes, and 
yard waste.  There are few natural sources of phosphorus to streams other than that which 
is attached to soil particles; there is no atmospheric (vapor) form of phosphorus.  For this 
reason, phosphorus is often a limiting nutrient in aquatic systems.  This means that the 
relative scarcity of phosphorus may limit the ultimate growth and production of algae and 
rooted aquatic plants.  Management efforts often focus on reducing phosphorus inputs to 
receiving waterways because: (a) it can be managed and (b) reducing phosphorus can 
reduce algae production.  Two common forms of phosphorus are: 
 

 Soluble Reactive Phosphorus (SRP)  
SRP is dissolved phosphorus readily usable by algae.  SRP is often found in very low 
concentrations in phosphorus-limited systems where the phosphorus is tied up in the algae.  
Because phosphorus is cycled rapidly through biota, SRP concentrations of only 0.005 
mg/L are enough to maintain eutrophic or highly productive conditions in lake systems 
(Correll, 1998).  Sources of SRP include fertilizers, animal wastes, and septic systems. 
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 Total phosphorus (TP)  
TP includes dissolved and particulate phosphorus.  TP concentrations greater than 0.03 
mg/L (or 30µg/1) can cause algal blooms in lake systems. In stream systems, Dodd et al., 
1994 suggests that streams with total phosphorus concentrations greater than 0.075 mg/L 
are typically characterized as productive or eutrophic.  TP is often a problem in agricultural 
watersheds because TP concentrations required for eutrophication control can be an order 
of magnitude lower than those typically measured in soils used to grow crops (0.2-0.3 
mg/L).  The Ohio EPA (1999) found that the median TP concentration in wadeable streams 
that support WWH for fish was 0.10 mg/L, while wadeable streams that support MWH for 
fish was 0.28 mg/L.  The USEPA recommended TP criterion for the Central Corn Belt 
Plains is 0.076 mg/L (USEPA, 2000). 
 
Total Suspended Solids (TSS) 
A TSS measurement quantifies all particles suspended in stream water.  Closely related to 
turbidity, this parameter quantifies sediment particles and other solid compounds typically 
found in stream water.  In general, the concentration of suspended solids is greater during 
high flow events due to increased overland flow.  The increased overland flow erodes and 
carries more soil and other particulates to the stream.  The State of Indiana does not have 
a TSS standard.  In general, TSS concentrations greater than 80 mg/L have been found to 
be harmful to aquatic life (Waters, 1995). 
 
Fecal Coliform 
The fecal coliform group of bacteria is monitored in surface waters.  These are, 
respectively, a subgroup of the total coliform group and a single genus and species within 
the fecal coliform group.  If fecal coliform is found in water samples, further tests are 
typically performed to determine the existence of the E. coli bacteria.  Indiana code sets a 
state standard for fecal coliform of 5,000 colonies/100 ml. 
 
E. coli Bacteria    
E. coli is one member of a group of bacteria that comprise the fecal coliform bacteria and is 
used as an indicator organism to identify the potential presence of pathogenic organisms in 
a water sample.  Pathogenic organisms can present a threat to human health by causing a 
variety of serious diseases, including infectious hepatitis, typhoid, gastroenteritis, and other 
gastrointestinal illnesses.  E. coli can come from the feces of any warm-blooded animal.  
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Wildlife, livestock, and/or domestic animal defecation, manure fertilizers, previously 
contaminated sediments, and failing or improperly sited septic systems are common 
sources of the bacteria.  The IAC sets the maximum standard at 235 colonies/100 ml in any 
one sample within a 30-day period. 
 
JFNew collected two sets of water chemistry samples during normal or baseline conditions 
(base flow) and two sets of water chemistry samples following a period of more than one 
inch of rain in a 24-hour period (storm flow).  Each stream’s physical habitat was assessed 
once in mid to late summer.  To ensure comparability to data collected previously by the 
IDEM, JFNew followed similar stream sampling protocols.  The stream sampling and the 
appropriate quality assurance/quality control procedures are referenced in the project’s 
Quality Assurance Project Plan (QAPP).  Appendix B contains the project QAPP and 
Appendix C contains tables of the results of field sampling performed at the eight sample 
sites during four base flow and four storm flow events by JFNew.  The tables list the field 
parameters measured and the results at each sampling event, the parameter 
concentrations calculated for each event, the parameter loading rates, and the parameter 
areal loading rates (based upon watershed size) for each sample site.  Base flow sampling 
was completed on May 31, 2005 and August 11, 2005.  Storm event sampling was 
completed on June 13, 2005 following more than 1.5” of rain, and on September 26, 2005 
following more than 2.5” of rain.    
 
In addition to water sampling, a Qualitative Habitat Evaluation Index (QHEI) was assessed 
for these sites.  Photos taken for the QHEI are located in Appendix D.  This assessment 
quantifies six metrics: substrate, instream cover, channel morphology, riparian zone and 
bank erosion, pool/glide quality and riffle/run quality, and gradient.  Numbers are assigned 
based on these metrics for a final QHEI score.  The IDEM considers scores above 64 to be 
fully supporting of a balanced warm water community, while scores below 51 are 
considered to be non-supporting for the stream’s aquatic life use designation.   
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Water Quality Sampling Results 
 
Sample Site 1 - Symons Ditch 
Symons Ditch (Plate 3) is the largest of the streams that form the headwaters of the Little 
Cicero Creek watershed; therefore, water quality impairments in this stream affect the 
entire watershed (Appendix D - Symons Ditch, Ross Ditch, and Jay Ditch form the Little 
Cicero Creek’s headwaters.)  In terms of its physical habitat, this stream received a QHEI 
score of 49.  This suggests that this stream is non-supportive of aquatic life use.  Although 
none of the samples exceeded the Indiana state standards for temperature or pH and 
contained acceptable levels of total suspended solids (TSS), several other parameters 
were of concern. 
 
Several areas of concern were identified for Symons Ditch.  Dissolved oxygen 
concentrations were generally good within Symons Ditch; however, the concentration was 
low (5.06 mg/L) during the June storm event measuring only slightly above the Indiana 
state standard (5 mg/L).  Dissolved oxygen percent saturation levels were also relatively 
low during the May and August base flow and 
June storm flow events.  Saturation levels 
ranged from 59.1 percent during the August 
base flow event to 82.1 percent during the May 
base flow event.  These levels suggest that slow 
flow may be limiting DO entrainment or that 
decomposition may be occurring faster than DO 
can be replaced.  
 
 Plate 3.  Sample Site 1 - Symons Ditch 

 
Nutrient concentrations were elevated in Symons Ditch.  The stream’s nitrate-nitrogen 
concentrations were high with all concentrations exceeding the USEPA recommended 
criteria and the level at which the Ohio EPA indicates that biotic impairment occurs.  
Nitrate-nitrogen concentrations ranged from 4.3 mg/L during the August base flow event to 
15.1 mg/L during the June storm event.  The nitrate-nitrogen concentration present during 
the June storm event was in excess of the Indiana state standard.   
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Ammonia-nitrogen concentrations were elevated; however, none of the samples exceeded 
the Indiana state standard.  TKN concentrations were above the USEPA recommended 
criteria (0.24 mg/L) for all of the samples.  However, only the May base flow sample 
possessed organic nitrogen levels above the USEPA recommended criteria (0.591 mg/L).   
 
Total phosphorus concentrations were also elevated in all of the samples collected.  Each 
of the samples exceeded the USEPA recommended criteria and Ohio EPA concentration 
recommended for the protection of aquatic biota (0.033 mg/L and 0.08 mg/L, respectively).  
Biochemical oxygen demand (BOD) is a measurement of the amount of oxygen used by 
aerobic bacteria as they break down organic matter in the stream (Hoosier Riverwatch, 
2006).  Higher BOD levels indicate that large amounts of organic material are present 
within the stream.  Only the June storm event sample for BOD exceeded the Indiana state 
average of 1.5 mg/L (Hoosier Riverwatch, 2006) with a BOD concentration of 2.69 mg/L. 
Chemical oxygen demand (COD), which measures the amount of oxygen consumed in the 
decomposition of organic matter through methods other than biological processes, was 
relatively low in Little Cicero Creek.  All of the samples collected possessed COD/BOD 
ratios higher than the levels recommended for raw domestic wastewater of 1.5-3.0/1.0 
(Bookrags.com, 2006).  The ratio of COD to BOD was high for all of the samples, 
suggesting the presence of non-biodegradable materials in the stream (Bookrags.com, 
2006). 
 
Pathogen concentrations were also elevated in Symons Ditch.  E. coli levels were above 
the state standard (235 colonies/100 mL) for all of the samples.  Concentrations ranged 
from 771 colonies/100 mL during the May base flow event to 4,570 colonies/100 mL during 
the June storm event.  Fecal coliform levels all exceeded the level recommended to be safe 
for swimming (200 colonies/100 mL; Mitchell and Stapp, 1992).  The June storm, August 
base, and September storm samples were also above the level recommended to be safe 
for partial body contact (1,000 colonies/100 mL; Mitchell and Stapp, 1992).  Only the 
September storm sample exceeded the Indiana state standard for fecal coliform (5,000 
colonies/100 mL).  
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Compared to the other streams in the watershed, Symons Ditch exhibited high loading and 
areal loading rates for several of the parameters measured (Areal loading rates are the 
pollutant loading rate divided by drainage area.  This allows for a comparison of loading 
rates in different sized drainages.  Normally, pollutant loading rates in larger drainages are 
expected to be higher than the pollutant loading rates in smaller drainages.)  Symons Ditch 
possessed the highest ammonia-nitrogen and second highest fecal coliform loading rates 
during the May base flow event, the second highest total phosphorus and soluble 
phosphorus loading rates during the August base flow event, and the second highest total 
phosphorus and fecal coliform loading rates during the September storm event.   
 
This stream also possessed the highest ammonia-nitrogen, E. coli, and fecal coliform areal 
loading rates during the May base flow event, second highest organic nitrogen and soluble 
phosphorus areal loading rates during the June storm event, and the second highest 
nitrate-nitrogen and fecal coliform areal loading rates during the August base flow event. 
Finally, when compared with the other tributaries in the Little Cicero Creek watershed, 
Symons Ditch loads more nutrients, sediment, and pathogens than any of the other 
tributaries.  This suggests that Symons Ditch may be a potential hot spot for nitrogen, 
phosphorus, and pathogen based pollutants and that work in the Symons Ditch 
subwatershed would likely produce the largest positive watershed improvement when 
compared to other Little Cicero Creek subwatersheds. 
 
Sample Site 2 - Jay Ditch 
Jay Ditch (Plate 4) is in the second major stream that forms the Little Cicero Creek 
headwaters (Appendix D).  This stream possessed the lowest QHEI score in the entire 
watershed with a score of 40.  This score indicates that this stream is non-supportive of 
aquatic life.  This stream showed normal temperature and pH levels but exceeded 
standards for several other parameters. 
 
Dissolved oxygen concentrations varied greatly within Jay Ditch.  The dissolved oxygen 
concentration (3.7 mg/L) and the percent oxygen saturation (45.4 percent) measured 
during the August base flow event were the lowest levels of any sample measured during 
the watershed study conducted by JFNew.  This concentration is below the Indiana state 
standard (5 mg/L).   
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Conversely, the May base flow sample contained the highest dissolved oxygen 
concentration (11.5 mg/L) measured in any of the Little Cicero Creek watershed streams 
during this project.  This sample also contained the highest percent saturation (126 
percent) measured during this project.  Both the high (11.5 mg/L) and the low (3.7 mg/L) 

concentrations impact the biota within the 
stream.  Low dissolved oxygen concentrations 
suggest that decomposition may be occurring 
within the stream or that slow flow limits the 
amount of DO that can enter the stream from the 
atmosphere.  Conversely, the elevated dissolved 
oxygen saturation suggests that excessive 
amounts of plants or algae may be present 
within the stream. 

Plate 4.  Sample Site 2 - Jay Ditch 

 
Pathogen concentrations were also elevated during all four sampling events that occurred 
in Jay Ditch.  All of the E. coli samples exceeded the Indiana state standard (235 
colonies/100 mL) ranging from 552 colonies/100 mL in the May base flow sample to 13,540 
colonies/100 mL in the September storm flow sample.  Additionally, fecal coliform levels all 
exceed the 200 colonies/100 mL standard recommended to be safe for swimming (Mitchell 
and Stapp, 1992).  Additionally, the June storm, August base, and September storm 
samples were all above 1,000 colonies/100 mL, which is the recommended concentration 
to be safe for partial body contact (Mitchell and Stapp, 1992). 
 
The two storm event samples also exceeded the Indiana state fecal coliform standard 
(5,000 colonies/100 mL).  Based on the observation of cows in the stream directly 
upstream of the sampling site, these pathogen levels are not surprising. 
 
Nutrient levels were high in this stream as well.  Nitrate-nitrogen concentrations exceeded 
the USEPA recommended criteria and the level at which the Ohio EPA indicates that 
impairment of the aquatic community occurs during the May base and the June storm 
events. Ammonia-nitrogen concentrations were elevated; however, none of the 
concentrations exceeded the Indiana state standard.   
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TKN concentrations all exceeded the USEPA standard (0.24 mg/L) during all sampling 
events; however, only the June storm event sample was higher than typical TKN 
concentrations present in Indiana.  The June, August, and September samples also 
exceeded the USEPA standard for organic nitrogen.  The amount of phosphorus in the 
stream was also of concern.  The total phosphorus concentration during the June storm 
event was 0.35 mg/L, which is over the level (0.3 mg/L) at which the IDEM indicates that 
the waters may be impaired.  All of the total phosphorus samples exceeded the USEPA 
recommended criteria (0.033 mg/L) and the level at which the Ohio EPA indicates that 
impairment of the biotic community occurs (0.08 mg/L).  Finally, nitrogen and phosphorus 
concentrations were typically higher in Jay Ditch than the other watershed tributaries. BOD 
levels were higher than concentrations measured at any of the other tributaries during three 
of the four sampling events.  All three of these events exceeded the Indiana average of 1.5 
mg/L (Hoosier Riverwatch, 2006).  All of the samples collected possessed high COD/BOD 
ratios suggesting the presence of less biodegradable or non-biodegradable materials 
(Bookrags.com, 2006).  
 
Jay Ditch possessed elevated loading and areal loading rates when compared with other 
watershed streams.  Jay Ditch possessed the second highest ammonia-nitrogen, organic 
nitrogen, total Kjeldahl nitrogen, total suspended solids, fecal coliform, and E. coli loading 
rates during the June storm event.  This stream also possessed the highest areal load for 
all the pollutants measured during the June storm event.  It also ranked highest for TKN, 
TP, DP, ON, and E. coli areal loading rates during the September storm event.  These high 
areal loading rates in relation to the other streams suggest that the Jay Ditch subwatershed 
may contribute significantly more to the poor water quality observed throughout the Little 
Cicero Creek watershed than other tributaries. 
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Sample Site 3 - Ross Ditch 
Ross Ditch (Plate 5) is the smallest tributary to Little Cicero Creek and represents the third 
branch of the Little Cicero Creek headwaters (Appendix D).  During the August 
assessment, the stream was dry; therefore, no water quality data is available for this 
sampling date.  Among the three tributary 
streams located at the headwaters of Little 
Cicero Creek, Ross Ditch exhibited the best 
water quality during the JFNew water quality 
study.  This stream rated a QHEI score of 56, 
which suggests that it is partially supportive of 
aquatic life.  The temperature, DO, and pH 
were all within normal levels. 
 
 Plate 5.  Sample Site 3 - Ross Ditch 

 
Though Ross Ditch possessed better water quality than Symons Ditch and Jay Ditch, it still 
contains elevated pathogen, sediment, and nutrient concentrations.  E. coli concentrations 
measured in the stream were elevated with all samples exceeding the Indiana state 
standard (235 colonies/100 mL).  
 
The September storm sample contained the highest E. coli concentration measured during 
the study (18,600 colonies/100 mL).  Fecal coliform levels were also high in all of the 
samples with all samples exceeding the recommended level for swimming (200 
colonies/100 mL; Mitchell and Stapp, 1992).  Furthermore, the June and September storm 
samples also exceeded the level recommended for partial body contact (1,000 
colonies/100 mL; Mitchell and Stapp, 1992).  Like the E. coli sample, the September storm 
sample possessed the highest fecal coliform concentration (7,083 colonies/100 mL) 
measured during the Little Cicero Creek project.  This concentration is in excess of the 
Indiana state standard (5,000 colonies/100 mL).  The TSS concentrations were elevated 
during all of the sampling events and the concentration measured during the May base flow 
sampling was higher than any other stream in the watershed during that assessment. 
Elevated pathogen and sediment concentrations can at least partially be attributed to the 
cows in the stream immediately upstream of this sampling site. 
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Nutrient concentrations were also elevated in Ross Ditch.  Nitrate-nitrogen concentrations 
exceeded the USEPA recommended criteria (0.30 mg/L) and the level at which the Ohio 
EPA indicates that biotic impairment occurs (0.8 mg/L).  TKN concentrations were also 
above the USEPA recommended criteria (0.24 mg/L) in all of the samples that were 
collected.  Additionally, all samples were in excess of the USEPA recommended criteria 
(0.591 mg/L) for organic nitrogen.  Total phosphorus levels were also high with all samples 
exceeding the USEPA recommended criteria, the level at which the Ohio EPA indicates 
that biota are impaired, and, in the case of the September storm sample, exceeding the 
level at which the IDEM suggests that impairment occurs (0.3 mg/L).   
 
Relative to the other streams in the watershed, Ross Ditch generally possessed relatively 
low loading and areal loading rates.  However, Ross Ditch possessed the third highest 
areal loading rate for ammonia-nitrogen during both the May and September storm 
samples.  It also contained the third highest areal loading rate for TSS during the May base 
flow event.  The relatively small watershed size and low loading rates indicates that work in 
the Ross Ditch subwatershed should be of lower priority than work in other tributary 
subwatersheds.  
 
Sample Site 4 - Little Cicero Creek at Anthony Road 
Despite possessing the highest QHEI score of any stream (tied with Little Cicero Creek at 
266th Street) sampled within the watershed, there were several areas of concern raised by 
the 2005 sampling of Little Cicero Creek (Appendix D) at Anthony Road (Plate 6).  First, the 
total suspended solids level measured during the June storm sampling was elevated (81.6 

mg/L) exceeding the level (80 mg/L) that has 
been shown to negatively affect aquatic life 
(Waters, 1995).  This stream segment also 
exhibited E. coli concentrations that exceeded 
the state standard (235 colonies/100 mL) during 
both base and storm flow conditions.   
  

 

 

Plate 6.  Sample Site 4 - Little Cicero Creek at Anthony Road 
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The fecal coliform concentrations were also high with the June storm, August base, and 
September storm samples all exceeding 200 colonies/100 mL, the level recommended to 
be safe for swimming (Mitchell and Stapp, 1992).  The two storm samples also exceeded 
the level recommended to be safe for partial body contact, such as boating (1,000 
colonies/100 mL; Mitchell and Stapp, 1992).  However, none of the samples exceeded the 
Indiana state standard of 5,000 colonies/100 mL.   
 
Dissolved oxygen concentrations were also a concern in Little Cicero Creek at Anthony 
Road.  The oxygen saturation levels recorded during the June and September storm 
samples were within normal levels (80 to 90 percent), while the May base sample exhibited 
supersaturated conditions (113 percent) and the August base flow sample contained low 
saturation (53 percent).  Supersaturated conditions usually indicate the presence of algae 
or a high density of aquatic plants within the stream.  Additionally, because colder water 
holds more dissolved oxygen, the colder stream temperature observed during the May 
base flow sampling event likely increased the amount of dissolved oxygen present in the 
water, thereby leading to supersaturated conditions.  Conversely, the August base flow 
event possessed a low dissolved oxygen concentration (4.5 mg/L), which was below the 
Indiana state standard (5 mg/L).  Low DO concentrations typically occur when 
decomposition processes within the stream consume oxygen more quickly than it can be 
replaced or flow is not turbulent enough to entrain sufficient oxygen.  Both of these are 
likely factors at this site; however, the slow flow and elevated stream temperatures likely 
limited the amount of dissolved oxygen that could be held by the water during the August 
base flow event. 
 
Nutrient concentrations were also a concern in Little Cicero Creek at Anthony Road. 
Nitrate-nitrogen concentrations were high with the May base, June storm, and August base 
samples, which all exceeded the USEPA recommended criteria (0.30 mg/L).  The May and 
June samples also were above the Ohio EPA recommended concentration (0.8 mg/L); 
however, only the June storm nitrate-nitrogen sample (14.5 mg/L) exceeded the Indiana 
state standard.  Total Kjeldahl nitrogen (TKN) levels were relatively normal for Indiana 
streams during base flow; however, concentrations were elevated during all of the storm 
sampling events.  TKN concentrations exceeded the USEPA recommended criteria (0.24 
mg/L) during all of the sampling events.   
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Organic nitrogen concentrations were higher during the storm event samplings than those 
concentrations present during base flow.  Organic nitrogen concentrations measured during 
the storm events exceeded the USEPA recommended criteria (0.591 mg/L).   
 
Total phosphorus concentrations exceeded 0.3 mg/L, the level that IDEM suggested as a 
standard for declaring a waterbody to be impaired (IDEM, 2006), during both of the storm 
events.  Total phosphorus concentrations exceeded the USEPA recommended criteria and 
the level at which the Ohio EPA indicates aquatic biota will be impaired in all of the 
samples.  Dissolved phosphorus accounted for 40 percent (June storm) to 91 percent 
(August storm) of the phosphorus present in Little Cicero Creek at Anthony Road.  
 
While the BOD levels for August and September were at or below the Indiana state 
average of 1.5 mg/L (Hoosier Riverwatch, 2006), the June storm sample was elevated 
possessing a concentration of 3.38 mg/L.  This was the highest BOD concentration 
measured in any stream during the June sampling event.  COD which measures the 
amount of oxygen consumed in the decomposition of organic matter through methods other 
than biological processes, was relatively low in Little Cicero Creek.  All of the samples 
collected possessed COD/BOD ratios higher than the levels recommended for raw 
domestic wastewater of 1.5-3.0/1.0 (Bookrags.com, 2006).  This indicates the possible 
presence of less biodegradable or non-biodegradable materials (Bookrags.com, 2006). 
 
Little Cicero Creek at Anthony Road exhibited the second highest areal loading rates 
compared to other streams within the watershed for all pollutants including nitrate-nitrogen, 
ammonia-nitrogen, TKN, total phosphorus, total suspended solids, E. coli, and fecal 
coliform during the June storm event; second highest areal loading rates for ammonia-
nitrogen, total Kjeldahl nitrogen, organic nitrogen, total phosphorus, dissolved phosphorus, 
total suspended solids, and E. coli during the August base flow event; and second highest 
areal loading rates for ammonia-nitrogen during the September storm event.  Based on the 
input from the tributaries upstream (8,515 acres) and the limited additional drainage (5,115 
acres), it is likely that dilution is not yet a large factor in reducing loading rates in the most 
upstream site along Little Cicero Creek.  
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Sample Site 5 - Bennett Ditch 
Bennett Ditch (Plate 7) is a tributary to Little Cicero Creek, which flows into the creek near 
276th Street (Appendix D).  The temperature, DO, and pH were all within the normal levels 
for all of the sampling dates.  This stream had a QHEI score of 44, which suggests that the 
stream is non-supportive of aquatic life. 
 
There were several factors of concern in Bennett Ditch.  The TSS concentration during the 
August sampling period was the highest (64.8 mg/L) of any stream in the watershed during 
this sampling event.  Percent saturation of oxygen was relatively low for the June storm, 
August base, and September storm sampling events ranging from 73 to 81 percent 
saturated.  E. coli concentrations were also high with all samples exhibiting levels above 
the Indiana state standard (235 colonies/100 mL).  Fecal coliform concentrations exceeded 

200 colonies/100 mL, which is the level 
recommended for swimming (Mitchell and Stapp, 
1992).  The June and September storm samples 
possessed levels above 1,000 colonies/100 mL, 
which is the concentration recommended for 
partial body contact (Mitchell and Stapp, 1992).  
However, none of the fecal coliform 
concentrations exceeded the Indiana state 
standard (5,000 colonies/100 mL).   

Plate 7.  Sample Site 5 - Bennett Ditch 

 
Nutrient concentrations were also elevated within Bennett Ditch.  All of the samples 
collected exhibited elevated nitrate-nitrogen concentrations which exceeded both the 
USEPA recommended criteria and the level at which the Ohio EPA determined that aquatic 
biota become impaired.  During each of the sampling events, TKN concentrations 
exceeded the USEPA recommended criteria (0.24 mg/L).  None of the ammonia-nitrogen 
concentrations exceeded the Indiana state standard.  Organic nitrogen levels measured 
during the June storm, August base, and September storm events all exceeded the USEPA 
recommended criteria (0.591 mg/L).  Total phosphorus levels exceeded both the USEPA 
recommended criteria and the level at which the Ohio EPA determined that aquatic biota 
become impaired.   
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The June storm (1.91 mg/L) and August base (1.85 mg/L) samples possessed BOD levels 
slightly greater than the Indiana state average (1.5 mg/L; Hoosier Riverwatch, 2006).  COD 
levels were high compared to BOD levels for all of the samples.   
 
Bennett Ditch did not possess high enough loading or areal loading rates to rank within the 
top three tributary contributors.  In fact, Bennett Ditch tended to have the lowest loading 
rates of any stream within the Little Cicero Creek watershed.  Based on this, work within 
the Bennett Ditch subwatershed should be prioritized lower than work throughout the 
remainder of the Little Cicero Creek watershed. 
 
Sample Site 6 - Little Cicero Creek at Cal Carson Road 
Little Cicero Creek at Cal Carson Road (Plate 8) possessed the lowest QHEI score among 
the sampling sites located along the mainstem of Little Cicero Creek (Appendix D).  The 

score was 43, which suggests that the IDEM 
would consider the stream to be non-supporting 
of its aquatic life use designation.  Due to an 
inability to safely gain access to the stream, no 
samples were collected during the June storm 
event.  Temperature and pH were all within the 
Indiana state standards for all of the samples 
collected. 
 

Plate 8.  Sample Site 6 - Little Cicero Creek at Cal Carson Road 

 
Several water quality characteristics of Little Cicero Creek at Cal Carson Road were of 
concern.  The percent saturation of oxygen during the August base sampling was low, with 
levels reaching only 57.8 percent.  Furthermore, the dissolved oxygen concentration was 
also low measuring 5.9 mg/L.  Like Little Cicero Creek at Anthony Road, Little Cicero Creek 
at Cal Carson Road possessed supersaturated dissolved oxygen conditions (106 percent) 
during the May base sampling.  These fluctuations are likely due to variations in the flow 
regime and water temperatures as described above.   
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TSS concentrations were elevated during the September sampling relative to the other 
streams within the watershed exhibiting a concentration of 64 mg/L.  E. coli concentrations 
exceeded the Indiana state standard during all four sampling events ranging from 327 
colonies/100 mL during the May base flow event to 4,730 colonies/100 mL during the 
September storm event.   
 
August base and September storm samples for fecal coliform concentrations exceeded the 
recommended concentration for swimming (200 colonies/100 mL; Mitchell and Stapp, 
1992).  The September sample also exceeded the amount recommended for partial body 
contact (1000 colonies/100 mL; Mitchell and Stapp, 1992) and the Indiana state standard 
(5,000 colonies/100 mL).   
 
Nutrient concentrations measured in Little Cicero Creek at Cal Carson Road varied during 
the four sampling events.  Both of the nitrate-nitrogen base flow samples (May and August) 
exceeded the USEPA recommended criteria (0.3 mg/L).  Furthermore, nitrate-nitrogen 
concentrations were higher than levels recommended by the Ohio EPA (0.8 mg/L) for the 
protection of aquatic biota.  TKN levels also exceeded the USEPA recommended criteria 
(0.24 mg/L) in all collected samples.  Ammonia-nitrogen concentrations were all below the 
Indiana state standard; however, concentrations were elevated at this site suggesting that 
organic material may have accumulated at this site.  The August base and September 
storm organic nitrogen samples both exceeded the USEPA recommended criteria (0.591 
mg/L).  Total phosphorus concentrations within Little Cicero Creek at Cal Carson Road 
were elevated as well.  The total phosphorus concentration during the September storm 
event (0.429 mg/L) exceeded the level at which the IDEM suggests that it would consider 
as stream impaired (0.3 mg/L).  The May and August base samples were below this 
standard; however, they were in excess of the USEPA (0.033 mg/L) recommended criteria 
and the level recommended by the Ohio EPA (0.08 mg/L) for the protection of aquatic 
biota.  BOD levels recorded during the August and September sampling events both 
exceeded the Indiana average (Hoosier Riverwatch, 2006).  COD to BOD ratios were also 
high, possibly indicating the presence of non-biodegradable materials in the stream 
(Bookrags.com, 2006). 
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Little Cicero Creek at Cal Carson Road exhibited one of the three highest loads for all 
parameters during the May base, August base, and September storm sampling events and 
possessed the highest areal loads for all parameters during the August base flow sampling 
event.   
 
Additionally, this stream contained the second highest organic nitrogen areal loading rate 
during the May base flow event and the highest ammonia-nitrogen and second highest total 
suspended solids areal loading rates during the September storm event.  This is to be 
expected based on the relatively large watershed that drains to this sampling point.  Water 
quality data suggests that during storm events dilution may be reducing the impact of the 
watershed on the stream at this reach. 
 
Sample Site 7 - Taylor Creek 
Taylor Creek (Plate 9) possesses the largest subwatershed of any of the Little Cicero 

Creek tributaries (Appendix D).  The QHEI score 
of 51 suggests that this stream is partially 
supportive of aquatic life.  Temperature, DO, 
TSS, and pH all met the recommended 
standards; however, the concentrations of 
several pollutants are of concern. 
 
 

 

Plate 9.  Sample Site 7 - Taylor Creek 

 
Pathogen concentrations within Taylor Creek were elevated during all four sampling 
events.  E. coli concentrations measured with all samples exceeded the Indiana state 
standard (235 colonies/100 mL).  Fecal coliform levels exceeded the recommended 
concentration to be safe for swimming (200 colonies/100 mL; Mitchell and Stapp, 1992) 
with both storm events also exceeding the concentration recommended to be safe for 
partial body contact (1,000 colonies/100 mL; Mitchell and Stapp, 1992).  However, none of 
the samples exceeded the Indiana state standard (5,000 colonies/100 mL).  
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As with all of the streams in the watershed, nutrient levels were also of concern.  All of the 
samples possessed nitrate-nitrogen concentrations in excess of the USEPA recommended 
criteria and the level at which the Ohio EPA indicated that aquatic biota become impaired.  
TKN concentrations exceeded the USEPA recommended criteria (0.24 mg/L) during all four 
sampling events.  Organic nitrogen concentrations measured in both storm event samples 
exceeded the USEPA recommended criteria (0.591 mg/L).  The total phosphorus 
concentrations measured in the all of the samples exceeded USEPA recommended criteria 
and the level at which the Ohio EPA indicates that aquatic biota will become impaired.   
 
When compared to other streams within the watershed, Taylor Creek ranked the highest for 
areal load of ammonia for the August base and second highest in May.  It had the third 
highest areal load of TKN, TP, DP, and ON during the September storm sampling.  Overall, 
Taylor Creek contained better water quality than most of the other tributary subwatersheds. 
Based on this information, work in the Taylor Creek subwatershed should be prioritized 
lower than work in other subwatersheds. 
 
Sample Site 8 - Little Cicero Creek at 266th Street 

Little Cicero Creek (Appendix D) at 266th Street 
is the most downstream site sampled in the Little 
Cicero Creek watershed (Plate 10).  This stream 
possessed a QHEI score of 63, which ties for the 
highest score in the watershed with Little Cicero 
Creek at Anthony Road.  Temperature, DO, and 
pH levels were normal for this site.  Also of note, 
the flow was estimated for this site during the 
June storm sampling date because the stream 
was inaccessible at the time sampling occurred. 

Plate 10.  Sample Site 8 - Little Cicero Creek at 266th Street 

 
Characteristics of concern at this sampling site include nitrate-nitrogen, ammonia-nitrogen, 
TKN, TP, TSS, E. coli, and fecal coliform concentrations.  Nitrogen levels were consistently 
high throughout the sampling period.  Nitrate-nitrogen levels exceeded both the USEPA 
recommended criteria (0. 30 mg/L) and levels that the Ohio EPA (0.8 mg/L) considers to be 
harmful for aquatic biota.   
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TKN levels were elevated at this sampling site ranging from 0.679 mg/L during the August 
base flow event to 1.78 mg/L during the June storm event.  All of the samples exceeded the 
USEPA recommended criteria (0.24 mg/L).  Organic nitrogen levels also exceeded the 
USEPA recommended criteria (0.591 mg/L) during the May base, June storm, and 
September storm sampling events.  This suggests that organic material may be 
accumulating at this site and that decomposition of these materials is also occurring.  Total 
phosphorus levels within the stream were high ranging from 0.129 to 0.366 mg/L with all of 
the samples exceeding the USEPA (0.033 mg/L) recommended criteria and the level at 
which the Ohio EPA (0.08 mg/L) indicates that impairment of the biotic community could 
occur.   
 
Following both of the storm events, the TSS concentrations exceeded 100 mg/L.  Levels 
this high can impair the ability of aquatic life to survive within the stream (Water, 1995).  
Only the BOD sample collected during the June storm event exceeded the Indiana average 
(1.5 mg/L) with a concentration of 2.75 mg/L (Hoosier Riverwatch, 2006).  COD to BOD 
ratios were high for all of the samples, once again suggesting the presence of non-
biodegradable materials within the stream (Bookrags.com, 2006). 
 
Bacterial levels were also elevated during many of the sampling events.  E. coli exceeded 
the Indiana state standard (235 colonies/100 mL) during all four sampling events.  The 
samples following storm events were particularly high measuring 12,340 colonies/100 mL 
in June and 11,620 colonies/100 mL in September.  All of the samples contained fecal 
coliform levels in excess of the amount recommended to be safe for swimming (200 
colonies/100 mL; Mitchell and Stapp, 1992).  The June, August, and September samples 
ranged from 1950 to 6000 colonies/100 mL, amounts considerably higher than levels 
recommended for partial body contact (1,000 colonies/100 mL; Mitchell and Stapp, 1992).  
The June fecal coliform sample was also in excess of the Indiana state standard (5,000 
colonies/100 mL).   
 
This location of Little Cicero Creek also exhibited the highest loads of all parameters during 
the June (with estimated storm flow) and September storm sampling events.  It also 
possessed the highest loading rates for all parameters except ammonia-nitrogen for the 
May sampling.   
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In August, it had the highest loading rates for nitrate-nitrogen, ammonia-nitrogen, E. coli, 
and fecal coliform, and the second highest loading rates for TKN, TP, ON, and TSS.  This 
is as expected since the site location is downstream of all of our sampling sites, and 
concentrations of pollutants tend to accumulate as they are moved downstream.  When 
drainage area is taken into account, Little Cicero Creek at 266th Street possessed the 
highest areal loading rates for TKN, TP, ON, and TSS and second highest for nitrate-
nitrogen during the May base flow event.  During for the September storm event, this site 
contained the highest TSS areal loading rate and the second highest E. coli areal loading 
rate.   
 
3.3 Watershed Tours 
Watershed tours were conducted in order to record observations of potential water quality 
impacts along the mainstem of Little Cicero Creek and its tributaries.  The first tour, 
performed in November of 2005, was attended by various members of the watershed 
steering committee.  The second tour was performed by JFNew staff.  The primary purpose 
of the tours was to identify areas of water quality impacts and locations for possible water 
quality improvement projects.  Figure 14 shows areas of noted water quality impacts, or 
critical areas, such as areas of severe bank erosion, livestock access to streams, heavily 
tilled fields, and potential nutrient sources such as residential lawns or nursery operations.  
The most notable water quality impact observed 
during both tours was the large amount of 
heavily tilled land, particularly throughout the 
northeastern portion of the watershed.  It was 
estimated that, based on late fall and early 
spring observations, roughly 5,700 acres of the 
Little Cicero Creek are under heavy till.  Plate 11 
illustrates a typical erosional feature observed in 
the tilled fields. 

 Plate 11.  Erosional Features in Tilled Field 
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3.4 Watershed Interviews 
In order to gauge general perceptions of water quality issues in the Little Cicero Creek 
watershed, JFNew performed phone interviews during the week of June 21, 2006, with a 
number of stakeholders who live and/or work in the area.  While not able to speak with all 
of the targeted interviewees, JFNew was able to have conversations with Tom Cain - 
Sheridan Building and Zoning Commissioner, Charles Kiphart - Hamilton County Planner, 
Mark Eckstein - Sheridan Wastewater Treatment Plant (WWTP) manager, and Janette 
McGavic - Hamilton County Health Department official.  Information gathered during the 
interview process was considered during the decision-making process of this WMP. 
 
It was the general opinion of the Sheridan Building and Zoning Commissioner and the 
Hamilton County Planner that runoff from agricultural fields is the primary water quality 
problem in the watershed.  When asked of their ideas of optimal water quality conditions, 
they responded that the goal should be to make water healthy for body contact (swimming, 
skiing, and other recreational activities), and fishing. 
 
JFNew inquired if erosion is a problem in the watershed and if so, are there any areas that 
should be of concern.  The general response was that erosion is a problem everywhere 
and it is due to agriculture, but not just in Little Cicero Creek watershed.  When asked 
whether their constituents have concerns about the water quality in the watershed, they 
both replied no, but also mentioned that no constituents have voiced their opinions to them.   
 
One of the most important issues that will affect the Little Cicero Creek watershed in the 
future is development.  When asked how much of the watershed they foresee being 
developed for residential use in the next 20 years, the zoning commissioner responded that 
there will be growth around the town area of Sheridan and the planner believed that a good 
portion of the watershed will be developed, including large land areas that will be converted 
to residential areas.  Areas being focused on for development are primarily around Atlanta, 
Arcadia, Sheridan, and Cicero in the town area.  One also mentioned planning to develop 
large lots in the watershed. 
 
JFNew completed the survey with the Sheridan Building and Zoning Commissioner and the 
Hamilton County Planner by asking what types of drainage systems they would like to see 
utilized.  They expressed a preference for sanitary and storm sewers over septic systems.   
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Also mentioned was a preference for more naturalized stormwater management systems 
such as grassed swales, landscaped streams, and water retention ponds over stormwater 
pipes and outfalls.  It was the general opinion that it would be hard to get developers to 
choose alternative stormwater BMPs.   
 
The next interview was with the Sheridan Wastewater Treatment Plan (WWTP) manager.  
When asked what happens to wastewater when there is a large rain event or flooding, he 
responded that there are no stormwater bypasses and that all of the wastewater that goes 
to the WWTP is treated.  He mentioned that the Sheridan WWTP has never been 
overloaded or overflowed.  JFNew then inquired as to whether the plant has ever 
experienced an episode where untreated wastewater has entered a surrounding 
waterbody.  He replied that there has not been any episode in which untreated wastewater 
has entered a surrounding waterbody. 
 
JFNew completed the survey by asking if the wastewater treatment plant tested for nitrogen 
and phosphorus levels.  The response was that, yes, they do testing for these nutrients.  
Mr. Eckstein mentioned that 0.1 mg/L of phosphorus is an acceptable level and removal of 
phosphorus after treatment is usually 95 percent, but is certainly about 85 percent removal.  
An acceptable level for nitrogen is 0.01 mg/L and 90-95 percent is removed.  For the 
bacteria E. coli and fecal coliform he stated that there is no testing in the effluent, but the 
effluent is treated with chlorine to kill the bacteria before being released back into the 
stream. 
 
The final interview was with Janette McGavic, County Health Department official.  When 
asked which pollutants are of concern in the watershed, based on health department water 
quality sampling, she responded was that the health department does not do sampling in 
the Little Cicero Creek watershed, but there are three sampling sites in Morse Reservoir.  
She mentioned that sampling at these three sites is only done for E. coli.  She mentioned 
that septic records are public record and may be reviewed for records of septic system 
failures or septic system complaints.  
 
JFNew asked if the County Health Department uses die testing to find septic failures and if 
so, how often do they test.  The Health Department’s response was that yes they use dye 
testing when they get a complaint.   
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If a complaint comes in, they go to the site, collect a water sample, and test the E. coli 
level.  They also collect a water sample from a yard if there is a pooling area.  The 
homeowners are notified if a pipe is broken or leaking and needs to be replaced or 
repaired.  If a water sample comes back high for E. coli they will do a dye test. 
 
JFNew inquired whether there are areas of the county where building or the usage of septic 
systems is not allowed due to soil properties.  She responded that there are areas that are 
not allowed for building or sewage systems.  Contractors receive a copy of the new septic 
system packet owner’s guide and permit procedure.  They are supposed to do soil borings 
to test soil properties.  If there are sewers within 300 feet of the property line then they must 
connect into the sewer system. 
 
JFNew followed up by asking for a general opinion on the placement of septic systems in 
the area.  Ms. McGavic replied that more complaints are filed in the more populated areas.  
When asked whether most septic systems are properly maintained (cleaned and 
functioning properly), she responded that the septic packet has instructions.  Solids are 
removed every five years and that 2006 is the first year that the health department has sent 
out reminder letters or tracked system maintenance.  The only problem septic area that 
was mentioned was Bakers Corner, which is in a separate watershed.   
 
JFNew wrapped up the survey by asking if there is any septic data or published information 
on surface water or groundwater.  Ms. McGavic responded that she knew of nothing 
published and that recreational samples will be on the county health department’s website.   
 
3.5 Water Quality Concerns 
 
3.5.1 E. coli 
The primary water quality concerns for the Little Cicero Creek watershed are the elevated 
E. coli and fecal coliform concentrations measured within the watershed streams.  All of the 
water quality samples contained concentrations of E. coli greater than the Indiana state 
standard (235 colonies/100 mL).  Concentrations ranged from 1.1 to more than 80 times 
the Indiana state standard.  These concentrations are similar to results obtained during the 
IDEM sampling.   
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Fecal coliform concentrations were also high with all but two samples possessing levels 
greater than 200 colonies/100 mL as suggested by Mitchell and Stapp (1992) as a 
benchmark for good water quality.  However, only six of the samples contained fecal 
coliform concentrations in excess of the Indiana state standard (5,000 colonies/100 mL).  
Concentrations of E. coli and fecal coliform measured in stormwater samples generally 
exceeded those measured in base flow samples.  Possible sources of E. coli and fecal 
coliform include: runoff from agricultural fields and pastures, wildlife, or residential septic 
systems that surround the streams.  
 
3.5.2 Nutrients 
Nitrate-nitrogen and total phosphorus (TP) concentrations were elevated throughout the 
Little Cicero Creek watershed.  Nitrate-nitrogen and total phosphorus concentrations 
routinely exceeded the USEPA recommended nutrient criteria and the Ohio EPA’s median 
concentration determined for the protection of aquatic biota during both base flow and 
storm flow sampling events.  The total nutrient load was estimated at approximately 57 
tons/year and was calculated by combining the total phosphorus and total nitrogen loads.  
Total phosphorus in the watershed was estimated at approximately 48 tons/year, and total 
nitrogen was estimated at approximately 9 tons/year. 
 
Nitrate-nitrogen concentrations also exceeded the Indiana state drinking water standard 
during the first storm sampling event. (Nitrate-nitrogen samples were discarded by the 
laboratory due to not meeting their Quality Assurance/Quality Control standards.)  Like E. 
coli and fecal coliform concentrations, storm event water quality samples typically 
contained elevated nitrate-nitrogen and total phosphorus concentrations compared to those 
measured during base flow.  This suggests that nitrate-nitrogen and TP concentration 
increases may be due to runoff from agricultural fields, animal pastures, wildlife, or faulty 
septic systems.  These nutrients support algae and plant growth within the waterbodies.  
 
3.5.3 Sediment 
Also of concern are the elevated total suspended solids (TSS) concentrations measured in 
the Little Cicero Creek watershed.  Stream reaches along the mainstem of Little Cicero 
Creek routinely possessed TSS concentrations in excess of levels determined to impair 
aquatic biota.  Ross Ditch, Bennett Ditch, and Jay Ditch also possessed elevated TSS 
concentrations during one or more of the base flow sampling events.   
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In general, temperature, pH, and conductivity concentrations did not exceed the Indiana 
state standards during base or storm flow sampling.  Dissolved oxygen (DO) 
concentrations at two locations were below the state standard during one of the base flow 
sampling events.  Indiana requires that the dissolved oxygen concentration remain above 
5.0 mg/L within surface waters of the state.  This concentration is considered to be 
essential for the respiration of fish and other aquatic biota.  Jay Ditch and Little Cicero 
Creek at Anthony Road both contained low DO levels, which were below the state standard 
during one of the base flow events.  Symons Ditch, Jay Ditch, Little Cicero Creek at 
Anthony Road, and Little Cicero Creek at Cal Carson Road all possessed dissolved oxygen 
saturation levels that were relatively low.  These low levels suggest that the decomposition 
of organic material or the presence of low flow which limits the amount of dissolved oxygen 
that can enter the stream from the atmosphere.  Elevated organic and total Kjeldahl 
nitrogen (TKN) concentrations measured in these streams suggest that decomposition is 
likely one of the key factors limiting biotic communities in these streams.  The majority of 
the samples collected during the watershed study possessed biochemical oxygen demand 
levels close to or slightly higher than the Indiana state average of 1.5 mg/L (Hoosier 
Riverwatch, 2006).  However, the ratio of Chemical oxygen demand (COD) to biochemical 
oxygen demand was considerably high at all of the sampling sites.  These high ratios may 
indicate the presence of less readily biodegradable or non-biodegradable substances within 
the waterbodies (Bookrags.com, 2006). 
 
3.5.4 Overall Pollutant Load 
Overall, Jay Ditch, Symons Ditch, and Ross Ditch possessed the poorest water quality of 
the Little Cicero Creek tributaries.  These three streams also possessed the highest 
pollutant loads determined for the tributaries.  Finally, when the pollutant loadings are 
normalized for drainage area, these streams contained the highest areal loading rates as 
well.  
 
3.5.5 Habitat Assessments 
The Qualitative Habitat Evaluation Index (QHEI), which assesses the quality of streams 
and their ability to support a balanced warm-water community, indicated that the streams 
within the watershed were either partially supportive or non-supportive of their aquatic life 
use designation.   
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With the exception of Little Cicero Creek at Cal Carson Road, reaches along the Little 
Cicero Creek mainstem possessed higher quality habitat than that present within the 
tributaries.  This may be due to stream channelization, lack of pool and riffle development, 
narrow or absent riparian zones, and/or lack of high quality substrates.  All of these factors 
contribute to the deterioration of quality habitat for aquatic organisms.  Further degradation 
of the streams within the Little Cicero Creek watershed should be minimized.  Additionally, 
the usage of BMPs such as buffer strips along the streams could improve water quality by 
slowing runoff into the stream channel. 
 
3.5.6 Atrazine 
Atrazine, a pesticide used to treat weeds, is used on more than 80 percent of corn grown in 
Midwest states. It is highly effective and relatively inexpensive. However due to its 
widespread use and moderately high solubility, it is widespread in surface water across the 
Midwest, including source water for community public water systems. Atrazine was 
identified in an informal survey conducted in 1998 as the top water quality concern of 
operators of surface water systems in Indiana. (Frankenberger, 2006) 
 
Systems using surface water systems are much more vulnerable to pesticide contamination 
than systems using ground water, and small systems are more likely than large systems to 
have Atrazine exceeding 3 ppb (the MCL) in finished water. Although large systems that 
use surface water face high pesticide levels in the source water at times, most of them 
have the capacity to treat the water.  
 
3.6 Results Analysis 
In order to interpret the sampling results and set water quality goals for the implementation 
of this WMP, the data had to be converted into a useable format.  Therefore, the 
concentrations calculated in the lab were converted into loading rates.  For example, 
Phosphorus, Nitrate, and sediment concentrations were converted into tons/year of total 
load into the watershed system.  Appendix C contains a table which shows the loading 
rates of the various water quality parameters that were measured in the sampling series. 
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For the purpose of this watershed plan and setting load reduction goals, annual load was 
calculated for sediment and nutrient concentrations measured during JFNew’s eight 
sampling events.  Based on flow and pollutant concentration calculations, the average 
annual load of sediment was estimated to be 2,158 tons/year.  The combined nutrient load 
into the Little Cicero Creek watershed was estimated to be 57 tons/year. 
 
3.7   Critical Areas 
In order to meet the pollution reduction goals that will be outlined in Sections 6 and 7 of this 
report, the areas showing the most degraded water quality and contributing the highest 
pollutant loads to the watershed should be concentrated on first for the installation of BMPs 
and other water quality improvement measures. 
 
In Section 3.5.4, Jay Ditch, Symons Ditch, and Ross Ditch, were highlighted as the 
subwatersheds with both the highest pollutant loads per tributary and the highest areal 
loads in the Little Cicero Creek watershed.  Each of these subwatersheds begins as head 
water to Little Cicero Creek and flows through primarily agricultural land.  In light of this, 
when the implementation of the Little Cicero Creek WMP begins, the subwatersheds of 
Jay, Symons, and Ross Ditches should be considered critical areas and thus priority areas 
for implementation of water quality improvement BMPs.  Specific BMPs determined to help 
meet pollutant reduction goals set by this report will be outlined in Section 6. 
 
One important issue to keep in mind through the implementation of this WMP is that 
approximately 95 percent of the soils in the watershed (Figure 9) are categorized as 
“severely limited” for septic system use.  As critical areas are more finely tuned during the 
implementation of the plan, these areas of severely limited soils (particularly in the 
subwatersheds of Jay, Symons, and Ross Ditches) should be prioritized for septic system 
BMPs. 
 
Final areas to look at in highlighting critical areas for WMP implementation are the locations 
of the six proposed wetland restoration sites indicated in Figure 14.  These locations were 
primarily chosen for their suitable soil and hydrologic characteristics, but they are each 
located in a headwater area of Little Cicero Creek, making them critical areas for creating 
additional buffer zones to stop the flow of nutrients into the watershed.   
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4.0 CLARIFYING OUR PROBLEMS 
 
4.1 Linking Concerns to the Existing Data 
Throughout the planning process, watershed stakeholders were invited to share their 
concerns for the Little Cicero Creek watershed, its waterbodies, and their water quality.  All 
of the stakeholders’ concerns identified during the planning process were detailed in the 
Concerns Section of the Introduction (Section 1.8).  The project sponsor and facilitating 
consultant developed a group of broad categories within which the planning process to 
develop problem statements, identify priority areas, and set goals for watershed and water 
quality improvement.  The process of developing problem statements began with an 
investigation of stakeholder concerns and data collected during the watershed inventory 
process.   
 
4.1.1 Developing Problem Statements 
Problem statement development occurred through the planning process in an effort to tie 
watershed stakeholders’ concerns with existing data and develop a clear pathway for future 
work in the Little Cicero Creek watershed.  The problem statements reflect information 
gathered during the planning process.  Details regarding stressors, pollutant sources, and 
identified critical areas are listed for each problem statement.  Once the problem 
statements were approved, the stakeholders were surveyed and asked to rank the problem 
statements in order from the most important to the least important.  The rankings were 
weighted and averaged, and the problem statements below are presented in the order of 
importance determined by the stakeholders.  Critical areas identified during the watershed 
inventory process are identified in Figure 14. 
 
Problem Statement 1 
Pathogen levels in the watershed regularly exceed the state standard of 235 
colonies/100mL, and often even exceed safety standards for partial human contact with the 
water (1,000 colonies/100mL) 
 
Stressor: E. coli bacteria 
Source: Animal waste  
 Human waste  
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Critical Areas: Livestock access to streams 
 Failing septic systems 
 Agricultural fields where manure application is used 
 Symons Ditch, Jay Ditch, and Ross Ditch 
 
Problem Statement 2 
Excessive nutrient levels, documented in historic and recent water quality sampling, are 
negatively affecting the quality of downstream surface waters such as Morse Reservoir 
 
Stressor: Nutrients 
Sources: Residential use of lawn fertilizer 
 Agricultural use of crop fertilizer 
 Organic materials 
 Soil erosion 
 Livestock access to streams 
 Improper disposal of yard waste 
 Future residential development sites 
 Runoff from livestock pasture 
 Manure application to agricultural fields 
Critical Areas: Crop fields 
 Residential lawns, particularly those close to surface water bodies  
 (streams or ponds) 
 Any areas where yard waste may be disposed  
 Livestock operations (either pastured or confined) 
 Nursery operations 
 Symons Ditch, Jay Ditch, and Ross Ditch 
 
Problem Statement 3 
Sediment load carried through the watershed is degrading and filling waterbodies in the 
watershed and limiting their use for drainage, wildlife habitat, recreational, and aesthetic 
purposes 
 
Stressor: Silt/sediment 
 Pollutants that bind to sediment 
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Sources: Bank erosion 
 Mismanagement of erosion control practices at construction sites 
 Lack of soil conservation practices in agricultural fields 
 Changes in land use 
 Livestock access to streams 
 Application of agricultural herbicides, pesticides, and fertilizers 
Critical Areas: Crop fields that are intensively tilled 
 New development areas 
 Eroding streambanks and channels that have been cleared of  
 stabilizing vegetation and root systems  
 Areas where livestock can trample streambanks 
 Symons Ditch, Jay Ditch, and Ross Ditch 
 
Problem Statement 4 
It is important to form a WMP that equitably accommodates the individual interests of 
stakeholders in the watershed and downstream 
 
Stressor: Diverse values and lifestyles 
Sources: A diversity of water usage needs 
 Various land use practices throughout the watershed 
Critical Areas: Agricultural producers 
 Existing communities 
 New developments 
 
Problem Statement 5 
Residents in the watershed are not knowledgeable about their daily impact on the 
watershed and its water quality 
 
Stressor: Lack of public education 
Source: Today’s lifestyle is not conducive to daily analysis of the consequences  
 of everyday activities 
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Critical Areas: Residential lawn care - application of fertilizer, lawn/garden watering 
 Residential septic maintenance 
 Outdoor water usage - car washing 
 Privately owned pond and/or streambank management 
 
Problem Statement 6 
It is important to provide stakeholders the support and resources needed to implement the 
WMP and ensure the continuity of the watershed planning group into the future 
 
Stressor: Lack of continuity in linking the WMP with implementation 
Sources: Changes in political leadership 
 Lack of interest among watershed stakeholders 
 Lack of funding 
Critical Areas: Local government 
 Local non-profit or environmental interest groups 
 Schools 
 

Problem Statement 7 
Residents in the watershed are largely unaware of the watershed planning process or the 
existence of the watershed group 
 
Stressor: Lack of public education 
Source: Lack of interest in watershed issues due to lack of education 
Critical Areas: Schools 
 Neighborhood associations 
 Local interest groups  
 Agricultural property owners 
 
4.1.2 Linking Problem Statements to Concerns 
Each problem statement had to be linked to at least one stakeholder concern.  Table 7 
reflects the stakeholders’ concerns, any existing data identified that supports or refutes 
those concerns, and identifies the problem statement linked to that particular concern.   
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Table 7.  Linking Stakeholder Concerns with Existing Data 

Concern Existing Data Problem 
Statement 

Education, Outreach, and Plan Development 
Stakeholders need to be 
better informed with respect 
to the health of their 
watershed  

Discussions with local stakeholders confirm that they 
could be better educated with respect to water quality 
and how to manage the watershed to improve water 
quality 

5 

The watershed management 
needs to be developed using 
a clear set of guidelines 

In order to be eligible for implementation funds, the 
watershed plan must follow a set format and be 
approved by the IDEM 

7 

Statements made regarding 
the current conditions in the 
watershed must be backed 
by scientific data 

No data was available to confirm or refute the concern 7 

Water quality impacts to be 
addressed in the plan must 
be prioritized 

In order to be eligible for implementation funds, the 
watershed plan must follow a set format and be 
approved by the IDEM 

7 

Stakeholders need to be 
educated with respect to 
their daily impact on the 
watershed 

Discussions with local stakeholders confirm that they 
could be better educated with respect to how their 
daily activities impact the watershed in which they 
reside 

5 

Impact assessments and 
solutions must be equitable  

No data was available to confirm or refute the concern, 
but in order for the watershed plan to be successful, 
there must be buy-in and support from all stakeholders 

4 

Land Use Planning and Development 
Watershed plan must 
address long term land use 
planning and development 
(10-30 years)  

No data was available to confirm this concern, but 
short term solutions will not provide for a healthy 
watershed in the future 

6 

Planning must focus on 
preserving existing 
communities and 
accommodating the growth 
of new communities 

Discussions with stakeholders confirmed their 
concerns about future development impacting 
changing the character/quality of life of existing 
communities 

6 

The effect of future growth 
on water quality needs to be 
monitored over time 

Discussions with stakeholders confirmed their desire to 
track the water quality impacts of future planning 
efforts in the watershed  

6 
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Table 7.  Linking Stakeholder – Continued 

Concern Existing Data Problem 
Statement 

Stormwater BMPs should be 
integrated into future 
management plans 

Research on pollutant runoff suggests that stormwater 
BMPs can increase infiltration, slow overland flow, and 
provide pollutant uptake from runoff before it enters the 
waterways 

6 

Existing green space must 
be preserved, and future 
planning must allow the 
creation of additional green 
space 

No data was available to verify this, but green space 
offers aesthetic, wildlife habitat, and recreational value 
to communities 

6 

Zoning ordinances should be 
developed with respect to 
their impacts on water quality 

No data was available to verify this, but zoning 
determines land use, which impacts the type and 
amount of pollutants entering surface waters from a 
site 

5 

Construction practices must 
be monitored to protect 
water quality 

No data was available to verify this, but research on 
pollutant runoff suggests that significant erosion occurs 
on active construction sites 

3 

Illicit discharges and pipes 
may carry excess levels of 
sediment, nutrients, and 
pollutants to Little Cicero 
Creek. 

The Hamilton County Surveyor’s office will be mapping 
these areas over the next four years. 1, 2, 3 

Agricultural Practices 
Ditch maintenance 
(dredging, bank cutting, 
removal of vegetation) 
impacts the sediment load of 
waterways 

Numerous areas of bank clearing, channel cutting, and 
severe bank erosion were identified during the 
November 2005 watershed tour and a subsequent 
stream crossing survey performed in April 2006. 

3 

The use of conservation 
practices by agricultural 
producers needs to be 
continued and increased 

Filter strips and no-till agriculture are used in some 
areas of the watershed, but numerous areas in the 
watershed were identified during the watershed tour 
and stream crossing survey where no conservation 
practices are being used.  It was estimated that 
approximately 5,700 acres of the watershed were 
tilled. 

6 

Overuse of fertilizers 
contribute to nutrient loading 
in the watershed 

Discussions with stakeholders confirm a concern about 
residential use of fertilizers over use by agricultural 
producers 

2 
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Table 7.  Linking Stakeholder – Continued 

Concern Existing Data Problem 
Statement 

The impact of Atrazine use in 
the watershed is not known 
at this time 

There is currently no data on Atrazine levels in the 
watershed, but the toxicity of the chemical indicates a 
strong need for further study.  In addition, Atrazine 
binds to soil particles and the high rate of sediment 
loading in the watershed indicates that Atrazine may 
be entering Morse Reservoir from Little Cicero Creek 

3 

Wildlife impacts bacteria 
levels in waterways 

Discussions with stakeholders confirmed their concern 
about the impact of large populations of Canada 
Geese on water quality 

1 

Areas of highly erodible soils 
(HES) and potential highly 
erodible soils (PHES) can 
contribute a significant 
amount of sediment load to 
the watershed 

While not dominant, there are some areas of HES and 
PHES in the watershed where soil conservation 
practices are not being used 

3 

Bank erosion can contribute 
a significant amount of 
sediment load to the 
watershed 

During the watershed tour and stream crossing survey, 
numerous areas of bank erosion were identified 3 

Ditch maintenance concerns 
must be balanced with water 
quality concerns 

Conversations with stakeholders confirmed a concern 
that water quality/habitat issues not take precedence 
over drainage issues 

4 

Livestock in the stream can 
cause streambank erosion 
and provide nutrients, 
sediment, and pathogens to 
the stream 

During the watershed land inventory, numerous areas 
where livestock have access to Little Cicero Creek or 
its tributaries were documented. 

1, 2, 3 

Downstream Impacts 
The quality of the water 
flowing from Little Cicero 
Creek has a direct impact on 
the water quality of Morse 
Reservoir 

No data is available to verify this concern, but Little 
Cicero Creek does comprise 20 percent of the 
reservoir's total watershed, which means it likely 
impacts Morse Reservoir 

4 

Recreational use of the 
reservoir is restricted by 
bacterial levels 

Residents reported incidents of ear infections after 
contact with the water.  Water sampling revealed 
frequent levels of fecal coliform above that of state 
standards 

1 

Morse Reservoir 
experiences algae blooms 
which may be a symptom of 
high nutrient levels 

Little Cicero Creek contributes elevated volumes of 
nitrogen and phosphorus to Morse Reservoir.  A 
triathlon event was cancelled in the year 2005 due to 
an algae bloom. 

2 
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Table 7.  Linking Stakeholder – Continued 

Concern Existing Data Problem 
Statement 

Water quality within Morse 
Reservoir is declining 

No data is available to verify this concern.  Additional 
work on the health of Morse Reservoir needs to be 
completed. 

1, 2 

Water depth is declining 
within Morse Reservoir, 
especially on the north end 
where sediment drops out of 
the water as it hits the lake 

No data is available to verify this concern.  Additional 
work on the health of Morse Reservoir needs to be 
completed. 

3 

Sources of fecal coliform 
need to be pinpointed 

Discussions with stakeholders confirmed that they 
want to know specific sources of pathogens in order to 
more effectively manage them.  Areas to pinpoint in an 
investigation include aging septic systems, areas 
where livestock have access to streams, and the 
possibility of wildlife as a source of fecal coliform. 

1 

Little Cicero Creek 
contributes only a small 
portion of the total inflow to 
Morse Reservoir 

Watershed area calculations revealed that Little Cicero 
Creek is 20 percent of Morse Reservoirs total inflow 4 

Disposal of waste oil and 
household hazardous waste 
is impacting the water quality 
of Morse Reservoir 

No data is available to verify this concern, but many 
stakeholders who pour household waste into sewers 
do not understand that they are polluting the 
watershed 

2 

Remaining concerns are not concerns for which specific information can be gathered to confirm or 
refute the issue. Therefore, these concerns are not included. 
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5.0 SETTING GOALS 
 
5.1 Potential Goals and Techniques 
To address the problem statements, goals were developed and techniques identified for 
accomplishing the goals.  Initial goals were derived from the stakeholder concerns and 
resulting problem statements.  During the May 11, 2006, stakeholder meeting, steering 
committee members reviewed and refined the potential goals, and then prioritized them 
according to the problem statements to which they applied.  The potential goals and 
techniques listed below were refined and then used as a basis for the final goals, 
objectives, and action items developed later in the planning process.  The potential goals 
are listed below in the order that they were developed; and hereafter will be listed in the 
order to which they apply to the prioritized problem statements.  The number in 
parentheses listed with each potential goal is the problem statement(s) to which that goal 
applies. 
 
Potential Goal 1 
Reduce the concentrations of E. coli in the watershed to meet the state standard of 235 
colonies/100mL by 2030. (1) 
 
Potential Techniques: 

• Determine specific sources of E. coli (anthropogenic, wildlife, livestock) 
• Replace failing septic systems, connect with city sewers where available 
• Restrict livestock access to streams 
• Proper disposal of waste 
• Monitor the outfall of the Sheridan Wastewater Treatment Plant for E. coli 
 

Potential Goal 2 
Reduce the nutrient load entering Morse Reservoir from Little Cicero Creek by 25 percent 
by the year 2010 and 60 percent by the year 2015. (2) 
 
Potential Techniques: 

• Watershed land management (develop riparian buffers, use phosphorous-free 
fertilizers, proper yard and pet waste disposal, restricting car washing) 

• Wetland restoration projects (for uptake of nutrients before water enters streams) 
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• Enforce erosion control ordinances 
• Monitor the outfall of the Sheridan Wastewater Treatment Plant for nitrogen and 

phosphorus 
 

Potential Goal 3 
Reduce the sediment load during storm events to Little Cicero Creek and its tributaries by 
50 percent over the next five years. (3) 
 
Potential Techniques: 

• Restrict cattle access to streams 
• Streambank stabilization (biolog installation along non-regulated drains, Palmiter 

techniques, soil encapsulated lifts) 
• Enforcement of erosion control ordinances 
• Ditch buffers/ grassed waterways 
• Open space ordinance 
• Wetland restoration (to reduce stress on streambeds and banks) 
• Place the watershed on a regulated drain maintenance program 
• Further assess watershed for sediment binding pollutants such as Atrazine 

 
Potential Goal 4 
Increase stakeholder participation in implementation of the Little Cicero Creek WMP by 
forming a watershed group (4, 5, 6, and 7) 
 
Potential Techniques: 

• Outreach (newsletters, newspaper articles, website, demonstration projects) 
• Coordination with local community groups or units of local government (Hamilton 

County Drainage Board/Surveyor’s Office, Hamilton County Parks Department, 
Upper White River Alliance, lake and neighborhood associations) 

• Public education (clean-up/field days, volunteer monitoring through schools and 
community groups) 

• Engage a diverse group of stakeholders to ensure equitable distribution of 
responsibilities and costs associated with plan implementation 
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5.2 Final Goals and Objectives 
The following goals and action plan are a result of several public and steering committee 
meetings.  Once the watershed assessment was complete and the baseline water quality 
data reviewed, stakeholders identified the issues of greatest concern in the watershed, 
developed problem statements, identified sources of watershed impairment, and set goals 
to address those issues.  The following action plan is designed to address the identified 
sources of impairment.  The plan also includes the means to identify and pinpoint additional 
sources where sufficient data could not be identified. 
 
The stakeholders identified their primary watershed concerns in the first public meeting on 
June 30, 2005 (Section 1.8).  Once the concerns were identified, problem statements were 
developed to address each concern (Section 4.1.1) and then prioritized by importance.  
Critical areas where these watershed concerns should be first addressed were determined 
by the results of JFNew’s water sampling analysis.  These areas, based on total pollutant 
load and areal loading rates, were determined to be the subwatersheds of Jay Ditch, 
Symons Ditch, and Ross Ditch. 
 
Stakeholders considered the environmental, economic, and social impacts of the proposed 
WMP, and the action plan was designed to target the specific issues of concern (E. coli, 
nutrients, sediment, and stakeholder participation) and improve the water quality in the 
Little Cicero Creek watershed and downstream.  Stakeholders took economic concerns into 
consideration by creating a management plan that for the most part could be implemented 
by active volunteers (Section 6.0).  Most of the action items that cannot be completed by a 
volunteer work force may be eligible for outside funding.  This might include funding to hire 
a consultant to complete work that volunteers are not able to do.  The social impact of the 
plan was considered in Goal 4, as it was important to stakeholders that the responsibility for 
implementing the management plan be equitably distributed among landowners in the 
watershed.  Stakeholders also agreed that increased public involvement in the watershed 
management process will be integral to the successful implementation of the plan.  The 
action plan also includes a number of action items designed to increase public awareness 
of the value of the natural resources in the Little Cicero Creek watershed.  Many of the 
action items and objectives listed with specific goals will be applicable to other goals, for 
example, a BMP action listed under sediment load reduction goal will also address the 
issues of reducing nutrient and/or pathogenic pollution. 
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The following are the prioritized goals and respective action plans for the Little Cicero 
Creek watershed: 
 

Goal 1:  Increase stakeholder participation in implementation of the Little Cicero 
Creek WMP by forming a watershed group or joining an existing watershed group 
such as the Upper White River Watershed Alliance (UWRWA). 
 
Goal time frame:  Other than continuous or annual tasks, this is a goal which should be 
achieved by the summer of 2007.   
 
Goal notes:  As a small but somewhat consistent group of individuals have attended most 
of the watershed planning meetings to date, these individuals will likely be charged with 
maintaining the current attendance standard and will work with other community members 
to boost interest and participation in the implementation phase of the Little Cicero Creek 
WMP.  Meeting this goal will require that a core group of individuals begin implementation 
of this plan and meet at least on a quarterly basis.  A number of stakeholders who attended 
the October 11 public meeting expressed an interest in forming a watershed group and 
pursuing implementation of the WMP. 
 
Associated costs:  With the exception of personnel time, there are no real costs 
associated with this goal.  The watershed group would likely be able to borrow Hoosier 
Riverwatch sampling equipment for use during stream monitoring. 
 
Estimated load reduction:  A direct load reduction cannot be calculated for this goal or 
any of its objectives or action items.   
 
Potential targets:  This goal targets the entire Little Cicero Creek watershed and all those 
who reside within it.  This goal is designed to help form partnerships among community 
members, county officials, and community groups in the watershed.  Any efforts toward 
forming an active, cohesive group directed at improving water quality in the watershed will 
provide longevity for the Little Cicero Creek WMP. 
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With no action:  If a watershed group is not formed, there will be no system for 
implementing the WMP and none of the water quality benefits associated with plan 
implementation will be realized.   
 
Objective 1a:  Establish a core group of individuals willing to work together to 
generate interest in the WMP, coordinate implementation of the plan, and discuss 
watershed management issues and water quality concerns in the watershed. 
 
Action Items: 
 Contact potential core group members including the local IDNR conservation officer, 

high school biology teacher, Morse Waterway Association Members, UWRWA 
members, Hamilton County SWCD, or other community and conservation groups active 
in the watershed. 

 Advertise the formation of the group in local newspapers and mailing to stakeholders, 
using the existing stakeholder database. 

 Host regular water quality meetings in various locations throughout the watershed. 
 Biannually, invite local, regional, and state natural resources professionals to attend 

watershed group meetings.  Hold discussions dealing with local and state efforts/events 
highlighting water quality (including regulatory efforts) and resources available to assist 
watershed groups. 

 Publish meeting minutes via an email list, newsletter, and/or website.  These 
publications should include information detailing current and future efforts at improving 
water quality, the aesthetic value of a healthy watershed, and information on how 
stakeholders may get involved in these efforts. 

 
Objective 1b:  Develop a volunteer monitoring network through Hoosier Riverwatch. 
 
Action Items: 
 Identify groups (local schools, Girl/Boy Scouts, 4-H groups, other community groups) 

that may be interested in participating in volunteer monitoring. 
 Identify landowners along Little Cicero Creek and its tributaries who may be willing to 

allow a group of volunteers to perform water quality monitoring on their property.  Target 
property owners at the eight sites sampled during the watershed inventory phase of the 
WMP. 
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 Attend Riverwatch training sessions. 
 Advertise results of sampling to the community through various media outlets 

mentioned in Objective 4a. 
 Enter results of the sampling efforts into the Hoosier Riverwatch online database. 

 
Objective 1c:  Apply for implementation funds for the Little Cicero WMP. 
 
Action Items: 
 Apply for Section 319 implementation funds during the 2007 application period. 
 Investigate additional funding sources listed in Appendix E for eligibility and funding 

availability. 
 
Objective 1d:  Once funding is obtained, hire a watershed coordinator who will be 
overseen by the watershed group and responsible for coordinating the 
implementation of the WMP. 
 
Action Items: 
 The watershed group will create a list of potential duties of the watershed coordinator, 

using the Little Cicero Creek WMP as a guide. 
 Develop list of duties and job description for the watershed coordinator position. 

 
Goal 2:  In two years, the watershed group will develop a better understanding of the 
processes involved in identifying the sources of E. coli (i.e. failing septic systems, 
wildlife, domestic pets, etc.) and educate stakeholders on BMPs available to reduce 
pathogenic contamination of Little Cicero Creek and its tributaries.  The ultimate 
goal will be to reach the state standard of 235 col/100 mL by the year 2030. 
 
Goal notes:  As part of sampling done during the development of the WMP, it was 
determined that E. coli concentrations are of concern throughout the watershed, particularly 
during storm events.  In addition, Little Cicero Creek and many of its tributaries are included 
in the 2006 303(d) list as impaired for E. coli.  Identification of the sources of the E. coli will 
be necessary to direct the management of this pollutant and setting a goal for reduction of 
E. coli in the watershed.    
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The current average concentration of E. coli in the watershed for the four sampling events 
performed by JFNew is 4,177.7 col/100mL.  This average is slightly misleading, for while 
samples taken during base flow were slightly elevated in most places, the storm sample 
concentrations were so high in some parts of the watershed that it drove the average up 
very high.   
 
Once the processes involved in identifying the sources of E. coli are better understood, the 
watershed group will be able to target management efforts appropriately in the 
subwatersheds of concern and set a realistic reduction goal.  This goal will be continually 
revisited during subsequent revisions to the WMP. 
 
Following guidance included in the draft 2006 303(d) list, Little Cicero Creek in the Little 
Cicero Creek-Bennett Ditch/Taylor Creek watershed, Bennett Ditch, Taylor Creek, and 
other tributaries will be included on Indiana’s list of impaired waterbodies for E. coli.  
Because of the high levels of E. coli found in these waters, these areas of the Little Cicero 
Creek watershed will require Total Maximum Daily Load (TMDL) evaluation in the future. 
This process will determine the specific pollutant loading that the stream can handle and 
still meet water quality standards (IDEM, 2006).   
 
Many of the objectives and action items listed for Goals 3 and 4 may also help reduce the 
concentration of E. coli in the Little Cicero Creek watershed.  Completing specific tasks 
targeting the identification of E. coli sources, identification and management of failing septic 
systems and/or the promotion of septic system maintenance, establishment of riparian 
buffers and vegetated waterways, and restriction of cattle access to streams, will increase 
the likelihood of this happening as well.  Other potential tasks should target education of 
watershed residents and participation in development of the E. coli TMDL for the Little 
Cicero Creek watershed and initiating a cost share program for implementing BMPs for E. 
coli throughout the watershed. 
 
Associated costs:  Tasks associated with this goal will primarily involve personnel time.  
Actual dollar costs associated with the educational tasks are low, totaling less than $5,000 
over the next ten years. 
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Estimated load reduction:  As the pathogen levels are estimated as concentrations, not 
as loads, load reductions were not calculated for this goal.   
 
Goal time frame: Except for annual/biannual/continuous tasks, the goal should be reached 
by the year 2030.   
 
Objective 2a: Perform research to better pinpoint the presence and locations of 
possible sources of E. coli contamination. 
 
Action Items: 
 Search health department public records for recorded septic system failures or 

maintenance records. 
 Collect information on the location and number of livestock (cattle, swine, goats, or 

sheep) that are either housed or grazed in the watershed. 
 Identify the areas of the watershed where manure is applied to agricultural fields and 

determine the amounts that are applied. 
 Continue to monitor the load of E. coli in Little Cicero Creek and its tributaries.  

Monitoring should be continued monthly during the growing season (May to October) 
and quarterly during the remainder of the year. 

 Establish additional sampling locations in order to help narrow down possible sources of 
E. coli and their locations (near the outfall of the Sheridan wastewater treatment plant, 
downstream of cattle operations, downstream of possible septic outfalls). 

 Use Hoosier Riverwatch volunteers to perform sampling. 
 Track results in a water quality sampling database.  
 Compare results throughout the lifetime of sampling. 
 Publish sampling results to the watershed group (Goal 1) and in the local newspaper. 
 Publish a newspaper article targeting the list or summarizing BMPs available to reduce 

the risk of pathogenic contamination in the Little Cicero Creek watershed. 
 Host an annual information booth at the Hamilton County Fair. 
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Objective 2b:  Work with county sanitary officials to identify any failing septic 
systems and promote proper septic system maintenance in the watershed. 
 
Objective notes:  Figure 9 shows that almost the entire watershed is covered by soils that 
are severely limited for septic system use; thus, focusing on any part of the watershed for 
addressing failing septic systems would prove beneficial.  Because a priority area needs to 
be determined, the subwatersheds with the highest levels of pathogenic contamination will 
be targeted first.  These areas include the subwatersheds of Symons, Jay, and Ross 
Ditches (see 3.5.4 Overall Pollutant Load).   
 
During the interview process the Sheridan wastewater treatment plant (WWTP) was 
contacted.  According to Mark Eckstein, Sheridan WWTP manager, no releases of E. coli 
occur at the plant because all water is treated with chlorine before being released into 
Symons Ditch.   
 
Action Items: 
 Work with the Hamilton County Health Department to identify any failing septic systems 

in the watershed, targeting the areas noted above first. 
 Develop a summary of BMPs available to reduce the risk of pathogenic contamination 

of waterbodies in the Little Cicero Creek watershed.  The list should include 
management techniques to address contamination from all potential sources.  In 
addition, the list should be written to target a non-technical audience. 

 Distribute the BMP summary list via email, a newsletter, or a link on a county website. 
 Start a cost share program to help stakeholders in the watershed implement BMPs for 

E. coli control such as cattle exclusion, development and implementation of manure 
management plans for livestock operations, and septic systems BMPs. 

 Work with the Hamilton County Plan Commission (HCPC) to develop a local ordinance 
that all properties sold with existing septic systems be required to perform septic system 
tests at the time of sale. 

 Work with the HCPC to require that property owners installing new septic systems 
provide proof that the systems are installed correctly and according to code. 

 Work with the HCPC and Hamilton County Health Department to explore wastewater 
management options other than septic systems for new construction in the watershed. 
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Objective 2c:  Work with the Hamilton County SWCD to implement a cost share 
program for the application of BMPs to reduce pathogenic contamination of Little 
Cicero Creek and its tributaries. 
 
 Develop a summary of BMPs available to reduce the risk of pathogenic contamination 

of waterbodies in the Little Cicero Creek watershed.  The list should include 
management techniques to address contamination from all potential sources.  In 
addition, the list should be written to target a non-technical audience. 

 Distribute the BMP summary list via email, a newsletter, or a link on a county website; 
along with possible funding sources (see Appendix E). 

 Host a field day highlighting the installation of various BMPs such as cattle exclusion 
fencing, proper manure management, and septic system maintenance. 

 

Goal 3:  By the year 2015, reduce the nutrient load entering Morse Reservoir from the 
watershed 60 percent  along Little Cicero Creek and its tributaries.   
 
Goal notes:  The draft version of Goal 3 was written with a general reduction range (25-50 
percent) in mind because load reduction calculations had not yet been completed to 
determine an appropriate load reduction goal percentage.  Upon completing the 
calculations, it was estimated that a 60 percent reduction could actually be reached.  It was 
decided that striving to meet the greatest reduction possible was desirable, so the final goal 
was set at 60 percent.  Load reduction calculations were calculated using the IDEM/USEPA 
Region V Pollutant Load Reduction Model. 
 
The acreage and condition of existing riparian buffers in the Little Cicero Creek watershed 
is not known at this time.  Habitat sampling and walking tours of Little Cicero Creek and its 
tributaries conducting as a part of this plan’s development provide a rough estimate of 
buffer coverage.  Enough detailed information was gathered to set a target condition for 
riparian buffers, but  a large amount of the filter strips were placed based on study of aerial 
photos, which is not a perfect way to lay out BMPs.   
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Ground studies will also be necessary to further assess appropriate areas for filter strip 
installation.  The action plan described below includes a complete survey of the riparian 
zone of Little Cicero Creek and its tributaries so that stakeholders can refine this goal in 
future revisions to the WMP. 
 
The Hamilton County Parks Department has shown interest in acquiring additional natural 
areas for park properties.  The survey of the riparian zone in the watershed should take 
note of any areas to set aside as conservation or preservation areas.   
 
Goal time frame:  Other than continuous or annual tasks, this is a long-term goal which 
should be achieved by the year 2015.   
 
Goal notes:  Figure 14 shows critical areas of water quality concern as they are related to 
land use.  The map shows numerous areas where nutrient loading is believed to occur in 
greater amounts than in other parts of the watershed (areas in pink such as nursery 
operations or fertilized lawns).  Of particular concern are areas along streams or in 
headwater areas.   
 
According to the manager of the Sheridan WWTP, nutrients are monitored at the outfall 
from the treatment plant and no sample results showing elevated levels of nitrogen or 
phosphorus coming from the treatment plant are documented. 
 
The watershed inventory phase of this management plan allowed the steering committee to 
create a general idea of the condition of riparian buffers in the watershed, but the total 
acreage and condition of existing riparian buffers was not explored in detail.  Habitat 
sampling and driving tours of Little Cicero Creek and its tributaries conducted as a part of 
this plan’s development provided a rough estimate of buffer coverage, but a more detailed 
survey of the buffer coverage is necessary to set a target condition for riparian buffers. The 
action plan described below includes a complete survey of the riparian zone of Little Cicero 
Creek and its tributaries so that stakeholders can refine this goal in future revisions to the 
WMP.  Figure 15 shows proposed areas of concentration for the installation of riparian 
buffer/filter strips. 
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Associated costs:  All the tasks associated with this goal will utilize personnel time.  
Actual dollar costs associated with educational tasks are low; likely totaling less than 
$5,000 over the next ten years.   
 
Livestock restriction is estimated to cost approximately $2 per linear foot, installing a 
vegetated filter strip for a demonstration project should cost approximately $3,000 to 
$10,000, and a wetland restoration project can range from a few thousand dollars up to 
$5,000 per acre. 
 
Costs associated with converting to no-till are wrapped primarily in a one-time cost of 
converting farm equipment for no-till.  The main challenge is how to manage the tillage 
system and the additional management improvements that make it a successful system. 
With no-till, the costs of carrying tillage equipment are eliminated.   
 
Converting to no-till typically means (for most producers) the addition of heavier down-
pressure springs, row cleaners, and possibly a coulter on each planter row unit.  The actual 
cost of converting existing equipment ranges between $300 and $400 per planter row, 
which for many producers, amounts to a nominal additional production cost of 
approximately $1 or $2 per acre per year. (Al-Kaisi and Tidman, 2002) 
 
The cost of establishing filter or buffer strips varies according to equipment, labor costs, 
grading, seed, and fertilizer used.  Landowners may be eligible for CRP or EQIP funding 
assistance (See Appendix E) and may also receive technical or financial assistance from 
federal, state, or local sources.  The local USDA Service Center has information on 
specifically what technical and financial help is available to help design and establish 
buffers, including assistance from state and local programs. 
 
Congress created the Clean Water State Revolving Fund (CWSRF) program to provide 
reduced-rate loan funding for water quality projects of all kinds, including agricultural BMPs.  
All 50 states and Puerto Rico manage CWSRF programs that are similar to banks.  Federal 
and state contributions have established CWSRF programs, and states use these assets to 
provide low or no-interest loans to important water quality projects.  As borrowers repay 
CWSRF loans, states use the loan repayments to fund other important water quality 
projects.   
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CWSRF programs nationwide have more than $34 billion in assets and fund $3-4 billion in 
water quality projects each year.  Many states have used their CWSRF programs to fund 
agricultural BMPs.  States have provided funding for a wide variety of projects, including 
waste management systems, manure spreaders, conservation tillage equipment, irrigation 
equipment, filter strips, and streambank stabilization.  A comprehensive list of possible 
funding sources for water quality improvement projects is included in Appendix E. 
 
Estimated load reduction:  It is estimated that the current nutrient load in the Little Cicero 
Creek watershed averages approximately 57 tons/year (48 tons/year of total phosphorus 
and 9 tons/year of nitrogen).  As land use changes within the watershed and individuals 
implement water quality improvement projects, the nutrient load can be re-estimated and 
load reduction re-calculated.  Most of the objectives listed under this goal are education 
and assessment related.   
 
BMPs that will most significantly reduce the nutrient load over time are agricultural and 
focus on conservation practices such as installing filter strips and converting to no-till.  
BMPs such as streambank stabilization show nominal impacts on nutrient loading and are 
very cost restrictive.  Objectives and action items listed for other goals, specifically Goal 4 
may possess associated load reductions, if applicable.  Refer to these objectives for the 
anticipated reduction in nutrient loading in the Little Cicero Creek watershed. 
 
In order to meet the goal of a 60 percent reduction in nutrient load by the year 2015, 
approximately 1,826 acres of currently tilled agricultural fields will need to be converted to 
no-till and approximately 305 acres of filter/buffer strips (with a buffer width of 75 LF) will 
need to be installed.  Over a period of eight years (2007 through 2015), 305 acres of filter 
strips will reduce the nutrient load by 1.24 tons/year and 1,826 acres of no-till will reduce 
the nutrient load by 3.15 tons/year.  The total reduction in nutrient load in the year 2015 will 
equal approximately 35.12 tons, which is 60 percent of the current nutrient load of 57 
tons/year. 
 
Potential targets:  Specific target associated with this goal include educating stakeholders 
regarding the use of conservation agricultural practices (such as no-till) and restricting 
livestock access to Little Cicero Creek and its tributaries.  All watershed residents and user 
groups are targeted by this goal.   
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With no action:  If water quality improvement projects, such as cattle exclusion, septic 
system improvements, and agricultural BMPs are not implemented it is anticipated that 
sediment and nutrient loading will likely remain at current levels or increase as erosion 
continues, existing septic systems continue aging, and population levels increase 
throughout the watershed. 
 
Objective 3a: Map the zone extending approximately 150 feet from the edge of each 
creek bank along Little Cicero Creek and its tributaries. 
 
Action Items: 
 Identify all property owners along Little Cicero Creek and its tributaries using plat maps 

and information from the county assessor’s office. 
 Identify which portions of Little Cicero Creek and its tributaries are legal drains on which 

the county might hold easements to access the waterbody. 
 Develop a spreadsheet/database containing all property owners and their addresses. 
 Obtain permission to survey the entire length of Little Cicero Creek and its tributaries. 
 Survey the entire length of Little Cicero Creek and its tributaries.  The survey area 

should include the zone extending approximately 150 feet from the edge of each creek 
bank. 

 Map the results of the survey in a GIS or similar system.  Attributes such as the type of 
vegetation, width of each vegetation zone, presence of invasive species, and condition 
of vegetation should be included with the geographical data. 

 Work with the Hamilton County Parks Department and the Central Indiana Land Trust to 
develop a plan for protecting and preserving existing riparian buffers along Little Cicero 
Creek and its tributaries. 

 
Objective 3b: Educate watershed landowners on the importance of riparian buffers 
to protect water quality and biotic life in Little Cicero Creek and its tributaries. 
 
Action Items: 
 Meet with county drainage board representatives to identify which “Best Management 

Practices” (BMPs) are recommended along legal drains to protect, enhance, and 
manage riparian buffers and how landowners may obtain permission to implement 
these practices. 
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 Once the database documenting where buffer restoration or improvement should be 
targeted is available, work cooperatively with the NRCS on agricultural properties to 
encourage landowners to use available funds to restore or improve buffer zones. 

 Work cooperatively with the county drainage board on properties that lie adjacent to 
legal drains (some overlap with agricultural properties noted above is likely) to 
encourage landowners to implement BMPs to restore and protect buffer zones. 

 Identify non-agriculturally oriented funding sources to assist residential and commercial 
property owners with restoring riparian zones. 

 Organize and hold two annual demonstration days with the NRCS, the IDNR, county 
drainage board, or private landowners to demonstrate a healthy, functioning riparian 
buffer.  One demonstration day will occur in an agricultural setting, while the second 
demonstration day will occur in a residential/commercial setting. 

 Publish brochure/newsletter containing information on the importance of riparian buffers 
for protecting water quality and biotic life in Little Cicero Creek and its tributaries and 
how to receive funding to restore riparian buffers. 

 Add information on the Little Cicero Creek website documenting the importance of 
riparian buffers for protecting water quality and biotic life in Little Cicero Creek and its 
tributaries and how to receive funding to restore riparian buffers. 

 Publish biannual columns for the local newspaper emphasizing the importance of 
riparian buffers for protecting water quality and biotic life in Little Cicero Creek and its 
tributaries and how to receive funding to restore riparian buffers. 

 
Objective 3c:  Educate watershed stakeholders regarding what they can do to reduce 
nutrient loading to the watershed. 
 
Action Items: 
 Identify potential techniques that individual stakeholders can do personally to improve 

water quality in the watershed.  These techniques may include establishing riparian 
buffers along non-regulated drains, installing filter strips, using less fertilizer, 
establishing a protocol for yard and pet waste disposal, or encouraging homeowners to 
wash cars in lawn areas away from existing drains that carry water into nearby streams. 

 Work with the SWCD and the IDEM project managers to locate or develop educational 
materials addressing BMPs and distribute them to stakeholders. 
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 Host one annual demonstration day highlighting BMP activities that watershed residents 
can complete on their own. 

 Identify business operations in the watershed that use fertilizers (such as nursery 
operations or farming operations either using fertilizers or practicing manure application) 
and find out what kind of nutrient management plans, if any, are in place. 

 Develop a county ordinance requiring nursery and livestock operations to implement 
nutrient management plans. 

 
Objective 3d:  Work with the Hamilton County SWCD to educate users to reduce 
sediment and nutrient loading into Little Cicero Creek and its tributaries. 
 
Action Items: 
 Investigate and obtain funding to install a demonstration filter strip in the watershed. 
 Host a volunteer day to complete installation of a filter strip. 
 Educate agricultural producers in the watershed on the benefits of installing filter strips 

and the use of other agricultural BMPs. 
 Identify a location, find funding, complete a design, and complete construction of a 

vegetated swale and/or rain garden for demonstration somewhere in the Little Cicero 
Creek watershed. 

 Work with the Hamilton County Surveyor’s Office to place more regulated drains on 
maintenance, which will make them eligible for funding to install BMPs such as filter 
strips. 

 
Objective 3e:  Restore wetlands in the Little Cicero Creek watershed, where feasible. 
 
Objective notes:  In general, restoring wetlands will increase storage potential in the 
watershed.  In addition to providing flood control, wetlands also slow overland flow and 
allow sediment to settle, serve as groundwater recharge sites, act as nutrient traps through 
the uptake of nitrogen and phosphorus by wetland vegetation, and contribute to the 
maintenance of the natural hydrologic regime of the Little Cicero Creek watershed.  This 
helps prevent bed and bank erosion in streams by storing water during high flow events 
and protecting streams from the energy associated with high flow.   
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 Plate 12.  Wetland Restoration Area B Plate 13.  Wetland Restoration Area F 

 
Six potential wetland restoration projects (Wetland Restoration Areas A through F on 
Figure 14) were identified during the watershed inventory process.  Plates 12 and 13 show 
two of the possible restoration areas identified during the watershed tour.   
 
Individual landowners will need to be contacted to assess their interest and willingness to 
participate in a wetland restoration project.  Additional restoration possibilities may be 
located by using the hydric soils map (Figure 9) which shows extensive areas of hydric 
soils (soils which developed under wetland conditions) throughout the watershed.  Primary 
areas targeted by this objective are the potential wetland restoration sites mapped in Figure 
15, but additional wetland restoration opportunities should not be ruled out. 
 
Restoring wetlands can range from several thousand dollars to remove drainage tile up to 
$5,000 per acre if additional excavation is required and/or the area must be planted to 
promote the growth of native species.  As plans have not yet been developed for the 
potential wetland restoration areas and final cost estimates are not available.  The final cost 
of any restoration projects is included as an action item for this objective. 
 
Action Items: 
 Finalize location(s) of wetland restoration areas (proposed areas shown in Figure 15) 

and seek funding for a demonstration restoration project (funding opportunities are list in 
Appendix E). 

 Work with a NRCS District Conservationist to determine the expected hydrology in a 
restored or constructed wetland. 
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 Contact landowners where potential restoration projects may be located to determine 
their interest in participating in a restoration project. 

 Work with the IDNR, the NRCS, the local SWCD, and/or other wetland restoration 
experts to develop a restoration plan and cost estimates for the wetlands. 

 Design the size, placement, and construction methods required for creating or restoring 
a wetland. 

 Determine if control of exotic/invasive plant species will be necessary and decide on 
appropriate control mechanisms. 

 Procure funding sources for wetland restoration projects. 
 Obtain any necessary permits and permissions needed to complete a wetland 

restoration/creation project. 
 Work with the Hamilton County SWCD and/or the UWRWA to develop and maintain a 

database of possible wetland restoration areas for mitigation or conservation areas. 
 
Objective 3f:  Promote a reduction in fertilizer use. 
 
Action Items:   
 Distribute information regarding the impact of fertilizers on water quality and the 

importance of reducing fertilizer use in the watershed via a newsletter, email list, or a 
possible link to a county website.   

 Residential stakeholders should be provided information on how to test their soils to 
determine the need for fertilizers. 

 Encourage residents to apply phosphorus-free fertilizers to lawns. 
 
Objective 3g:  Restrict livestock access to streams and install filter strips along 
reaches of stream where livestock are grazed. 
 
Estimated cost:  It is estimated that livestock fencing will cost approximately $2 per linear 
foot of fencing installed.  Additional potential costs may include seeding, gate installation, 
and construction of alternate watering resources for livestock.  Cost estimates for these 
items are not listed here as associated costs will depend upon the landowners’ 
preferences.  Targeted areas in the watershed for potential livestock exclusion are shown 
in Figure 15. 
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Action Items: 
 Work with the NRCS and landowners in the watershed to identify cost effective 

solutions for restricting livestock access to Little Cicero Creek and its tributaries. 
 Identify alternate watering solutions for livestock. 
 Obtain funding for construction of alternate water sources and installation of livestock 

exclusion fencing. 
 The Drainage Board can exercise its authority under Indiana Code (IC) 36-9-27 to 

restrict cattle from regulated drains. 
 
Objective 3h:  Encourage the use of no-till and other agricultural BMPs throughout 
the watershed. 
 
Estimate load reduction:  As this objective will deal primarily with educating landowners 
about how they can reduce nutrient loading, no specific loading calculations were made for 
this objective.  It is anticipated that an increase in conservation BMPs used by stakeholders 
will help meet Goal 2. 
 
Objective notes:  In order to meet the goal of a 60 percent reduction in nutrient loading by 
the year 2015, a large amount of land will need to be put into conservation tillage and filter 
strips. 
 
Action Items: 
 Work with the SWCD to educate agricultural producers in the watershed regarding 

conservation BMPs such as no-till, crop rotation, pasture rotation, conservation cover, 
critical area planting, ridge-till planting and fertilization, or strip-cropping.   

 Educate watershed stakeholders regarding the economic benefits of conservation 
tillage.  Studies have shown that costs can be significantly lower per bushel produced 
using some conservation practices (Rehm, 2004). 
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Objective 3i:  Convert 1,826 acres of tilled agricultural fields to no-till and install 305 
acres of filter strips where appropriate (focusing on fields adjacent to streams and 
headwaters). 
 
Estimate load reduction:  During the watershed tours, approximately 5,700 acres of tilled 
agricultural fields were observed.  The current nutrient load into the Little Cicero Creek 
watershed is approximately 57 tons/year.  According to the IDEM Region V Loading Model, 
for every ten acres of agricultural field that is converted to no-till, the annual nutrient load 
will be reduced by 29 pounds.  The use of filter strips associated with fields that are 
converted to no-till (particularly those fields adjacent to surface waters) significantly 
increases the load reduction.   
 
In order to meet the goal of a 60 percent reduction in nutrient load by the year 2015, 
approximately 1,826 acres of currently tilled agricultural fields will need to be converted to 
no-till and approximately 305 acres of filter/buffer strips (with a buffer width of 75 LF) will 
need to be installed.  Over a period of eight years (2007 through 2015), 305 acres of filter 
strips will reduce the nutrient load by 1.24 tons/year and 1,826 acres of no-till will reduce 
the nutrient load by 3.15 tons/year.  The total reduction in nutrient load in the year 2015 will 
equal approximately 35.12 tons, which is 60 percent of the current nutrient load of 57 
tons/year. 
 
Objective notes:  In order to meet the goal of a 60 percent reduction in nutrient loading by 
the year 2015, a large amount of land will need to be put into conservation tillage and filter 
strips.  In order to best achieve this goal, agricultural fields near streams and headwaters 
will be prioritized (see Figure 15).      
 
Action Items: 
 Publicize the availability of funding assistance for installing filter strips and implementing 

agricultural conservation BMPs. 
 Use the riparian zone map created under Objective 2a to prioritize areas for installation 

of filter strips and use of no-till agricultural practices. 
 



Little Cicero Creek Watershed Management Plan February 2007 
Hamilton County, Indiana 
 
 

107 

Objective 3j:  Continue to monitor the nutrient load in Little Cicero Creek and its 
tributaries.  Monitoring should be continued monthly during the growing season 
(May to October) and quarterly during the remainder of the year. 
 
Action Items: 
 Identify volunteers to participate in Hoosier Riverwatch Training. 
 Complete Hoosier Riverwatch monitoring on a monthly or quarterly basis. 
 Maintain a water quality sampling database to track results. 
 Compare results throughout the lifetime of sampling. 
 Publish sampling results to the watershed group (Goal 1) and in the local newspaper. 
 Publish a newspaper article targeting the list or summarizing BMPs available to reduce 

nutrient loading in the Little Cicero Creek watershed. 
 
Objective 3k:  Promote the use of phosphorus-free fertilizers or a reduction in 
fertilizer use in both residential and agricultural areas. 
 
Objective notes:  Garn (2002) estimated that the use of phosphorus-free fertilizer may 
reduce phosphorus runoff from lawns by as much as 57 percent. 
 
Action Items:   
 Distribute information regarding the impact of fertilizers on water quality and the 

importance of reducing fertilizer use in the watershed via a newsletter, email list, or a 
possible link to a county website.  Residential stakeholders should be provided 
information on how to test their soils to determine the need for phosphorus in residential 
fertilizer applications and how to obtain phosphorus-free fertilizer. 

 Investigate the market potential for phosphorus-free fertilizer in the Little Cicero Creek 
watershed. 

 Work with the Hamilton County SWCD to promote tools for better nutrient management 
for agricultural operations. 
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Objective 3l:  Encourage county officials to maintain vegetated filter strips along 
legal drains and to reduce the use of chemical applications along Little Cicero Creek 
and its tributaries. 
 
Action Items: 
 Meet with the Hamilton County Surveyor to determine the maintenance schedule for 

regulated drains in the Little Cicero Creek watershed. 
 Attend at least one Hamilton County Drainage Board meeting annually. 

 

Goal 4:  Reduce the sediment load to Little Cicero Creek and its tributaries by 50 
percent over the next ten years.   
 
Goal time frame:  Other than continuous or annual tasks, this is a goal which should be 
achieved within ten years of project implementation.   
 
Goal notes:  The results of TSS concentrations in the Little Cicero Creek watershed 
showed sediment load exceeding recommended standards primarily during storm events.  
Therefore, Goal 3 sediment load reductions will target storm events as well.   
 
Associated costs:  All the tasks associated with this goal will utilize personnel time.  
Actual dollar costs associated with educational tasks are low; likely totaling less than 
$5,000 over the next ten years.  Cost estimates for streambank stabilization can range from 
$5/LF installed and $75/LF installed, depending upon the method of streambank 
stabilization installed and the type of labor (volunteer versus paid labor) to installed the 
BMPs.  Total cost estimates for streambank stabilization may range around $60,000 and 
up.  Cost estimates for wetland restoration and buffer installation projects are discussed in 
detail under Goal 3.  Approximately 19,000 LF of stream were observed to have cattle 
access during the two watershed tours.  Areas where cattle accessed streams consistently 
showed moderate to severe streambank erosion.   
 
Estimated load reduction:  The average sediment load in the watershed was calculated 
to be approximately 2,158 tons per year (T/yr).  Goal 3, Objective 3i detailed the amount of 
no-till and filter strips necessary to reduce the nutrient load 60 percent by the year 2015.   
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The BMPs proposed in Objective 3i included 1,826 acres of no-till and 305 acres of 
filter/buffer strips.  The associated nutrient load reduction as a result was a total of 35.12 
tons over eight years (2007 through 2015).  The sediment load reduction associated with 
these BMPs was estimated by the IDEM Region V Model to be approximately 2,369 tons 
per year, which more than meets the proposed 50 percent reduction in sediment load by 
the year 2015.   
 
Potential targets:  Specific targets associated with this goal include converting tilled 
agricultural fields to no-till, installing filter strips along fields adjacent to water bodies and 
near headwaters, and implementing livestock exclusion along Little Cicero Creek and its 
tributaries (see Figure 15).  Six wetland restoration possibilities were located and discussed 
in Goal 3, Objective 3e.  All watershed residents and user groups are also targeted by this 
goal.   
 
With no action:  If water quality improvement projects, wetland restoration, livestock 
exclusion, and buffer enhancement, are not implemented it is anticipated that sediment 
loading will likely remain at current levels or increase as erosion continues throughout the 
watershed.  If BMPs to reduce sedimentation are not implemented, it is likely that erosion 
and sediment transport will continue from these and other sites in the watershed.  In 
addition, the transport of sediment-born pollutants such as phosphates and Atrazine will 
increase as sediment load increases. 
 
Objective 4a:  Implement streambank stabilization techniques along non-regulated 
reaches of Little Cicero Creek and its tributaries. 
 
Estimated load reduction:  Sediment load calculations were taken at eight sampling sites 
in the watershed during four sampling events (two during base flow and two during storm 
flow) and the average sediment load in the watershed was calculated to be approximately 
2,158 tons per year (T/yr).  According to calculations derived from the IDEM USEPA 
Pollutant Load Reduction Model (Steffen, 1982), the amount of streambank stabilization 
necessary to attain Goal 4 (a 50 percent reduction in sediment load over the next ten 
years) will be dependent upon the soil types at the specific sites proposed for erosion 
control.   
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Areas targeted as sediment load “hot spots” (livestock access areas and streambank 
erosion areas highlighted in Figure 14) were dominated by either silt loam soils or silty clay 
loam soils.  If erosion control BMPs are used in areas of primarily silt loam soils, 
approximately 25,036 LF of streambank erosion control will need to be installed in order to 
reduce the sediment load into the watershed by 50 percent in five years.  If BMPs are 
installed in areas with dominantly silty clay loam soils (such as areas along Symons Ditch 
and Ross Ditch), approximately 26,600 LF of streambank erosion control will need to be 
installed.  Stabilizing larger eroded banks will likely result in larger reductions in sediment 
load.  It should be noted that the measured total of suspended solids is an estimate of the 
annual load rather than a calculation of it.  As the current annual sediment load in the 
watershed was based on only four sampling events, there is likely error associated with the 
results.  Regardless, it is reasonable to expect a reduction in sediment load if the banks 
along the eroding portions of the creeks are stabilized.   
 
The streambank stabilization load reductions achieved by simply implementing the nutrient 
load reduction BMPs demonstrate the importance of treating the source of sediment carried 
into waterbodies as nonpoint source pollution.  Streambank stabilization is often considered 
a “band-aid” solution to controlling sediment loss from watersheds.  Even though the 
sediment load reduction goal will be met by simply implementing the recommended nutrient 
load reduction BMPs, streambank stabilization BMPs should still be considered for the 
additional load reduction that will result.  Because of the expense associated with installing 
streambank stabilization BMPs, any techniques installed should be considered secondary 
BMPs for sediment load reduction that while important, should not be prioritized above the 
nutrient control BMPs. 
 
During the watershed inventory process, approximately 19,000 LF of streambanks in need 
of stabilization were observed.  Because of this, and also due to the high cost associated 
with streambank stabilization it is not feasible to install over 25,000 LF of streambank 
stabilization BMPs.  In addition, streambank stabilization techniques do not reduce 
sediment transport from the source, so it is important to consider other methods for 
addressing the sediment load in the Little Cicero Creek watershed.   
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In Goal 3, approximately 305 acres of filter strips and 1,826 acres of no-till were proposed.  
In addition to reducing the nutrient load to the watershed, these BMPs also offered 
sediment reduction benefits of approximately 2,369 tons per year, which more than meets 
the 50 percent sediment load reduction described in Goal 4.   
 
While streambank stabilization will not solve the sediment and nutrient load issue in the 
Little Cicero Creek watershed, smaller scale streambank demonstration projects may be 
useful as educational tools for watershed stakeholders. 
 
Estimated cost:  The total cost for streambank stabilization BMPs varies with the specific 
techniques used.  Techniques applied will be determined on a site-specific basis, according 
to the degree and location of erosion.  The following list details typical costs per linear foot 
for different bank stabilization techniques: 
 Palmiter methods - $45/linear foot installed, $10/linear foot if installed by volunteer 

laborers 
 Coir fiber logs (with native plants) - $55/linear foot installed, $20/linear foot if installed by 

volunteer laborers 
 Willow staking, fascines, or mats - $35/linear foot installed, $5/linear foot or less if 

installed by volunteer laborers 
 Bank reshaping, erosion control blanket and seeding - $25/linear foot installed, 

$10/linear foot if installed by volunteer laborers 
 Soil encapsulated lifts - $75/linear foot installed, $35/linear foot if installed by volunteer 

laborers 
 
Costs associated with installing filter/buffer strips and converting agricultural land to no-till 
are outlined under Goal 3. 
 
Action Items: 
 Contact respective landowners to assess their interest in participating in streambank 

stabilization projects on their properties. 
 Apply for the IDEM Section 319 Supplemental funds or the IDNR Lake and River 

Enhancement (LARE) grants to implement stabilization BMPs. 
 Once funding is obtained, hire a consultant to finalize stabilization designs. 
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 Hire a contractor or organize volunteers to install a stabilization BMP demonstration 
project. 

 
Objective 4b:  Reduce erosion from active construction sites. 
 
Objective notes:  This objective focuses on both the education of the watershed group 
and of developers in the area.  Specific on-the-ground implementation tasks are not a part 
of this objective.   
 
Action Items: 
 Become familiar with typical erosion control practices used at both small (1 acre) and 

large (>5 acres) construction sites. 
 Work with county officials to require erosion control on all construction sites regardless 

of whether it is required by the state under Rule 5. 
 Work with county officials to enforce erosion control ordinances that include provisions 

requiring site clearing to be done in phases, eliminating the possibility of complete site 
clearing. 

 Work with state or county officials to ensure that Rule 5 is being enforced at all sites to 
which it is applicable. 

 Develop a system of recognition for county builders and developers actively 
implementing effective erosion control practices on active construction sites. 

 
Objective 4c:  Encourage the use of soil conservation practices in rural and 
agricultural areas of the Little Cicero Creek watershed including conservation tillage, 
grassed waterways, vegetated stream buffers, or other structural BMPs as needed. 
 
Objective notes:  The specific items that are identified and implemented will determine the 
implementation cost and sediment load reduction.  As this objective is again targeted at 
cataloging and educating stakeholders rather than specifically installing BMPs, there is no 
specific load reduction associated with this objective. 
 
Action Items: 
 Identify agricultural producers who are using no-till and other conservation practices. 
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 Facilitate interaction between those producers using conservation practices and other 
landowners interested in adopting conservation practices by hosting one demonstration 
day annually. 

 Apply for cost-share funding to install practices. 
 
Objective 4d:  Continue to monitor the sediment load in Little Cicero Creek and its 
tributaries.  Monitoring should be continued monthly during the growing season 
(May to October) and quarterly during the remainder of the year. 
 
Action Items: 
 Identify volunteers to participate in Hoosier Riverwatch Training. 
 Complete Hoosier Riverwatch monitoring on a monthly or quarterly basis. 
 Maintain a water quality sampling database to track results. 
 Compare results throughout the lifetime of sampling. 
 Publish sampling results to the watershed group (Goal 1) and in the local newspaper. 
 Publish a newspaper article targeting the list or summarizing BMPs available to reduce 

sediment loading in the Little Cicero Creek watershed. 
 
Objective 4e:  Continue to work with Hamilton County officials to increase 
awareness of any proposed development in the Little Cicero Creek watershed. 
 
Action Items: 
 Although the Little Cicero Creek area is not yet experiencing significant development, 

the rapid rate of growth in other parts of Hamilton County indicates that development 
will be increasing in the near future.  In light of this, it is recommended that the Little 
Cicero Creek watershed group establish and maintain a good working relationship with 
Hamilton County Planning officials. 

 Attend at least one Hamilton County Planning meeting annually. 
 Work with the Hamilton County SWCD to develop a recognition/reward program for 

developers using “smart practices” such as alternative stormwater or green building 
principals in new developments. 
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Objective 4f:  Restrict livestock access to all regulated drains in the watershed and 
install filter strips along historically grazed portions of Little Cicero Creek and its 
tributaries. 
 
Estimated load reduction:  Over 19,000 LF of stream were estimated to have cattle 
access during the two watershed tours.  Areas where cattle accessed streams consistently 
showed moderate to severe streambank erosion.  The average sediment load in the 
watershed was calculated to be approximately 2,157.84 tons per year (T/yr).   
 
Earlier sediment load reduction calculations showed that BMPs proposed for nutrient load 
reductions (no-till and filter strips under Goal 3) provide more than enough sediment load 
reductions needed to meet the sediment load reduction outlined in Goal 4.  Due to cost 
restrictions, large-scale streambank stabilization projects are not feasible at this time.  If 
streambank stabilization BMPs are installed only along non-regulated reaches of stream 
where cattle have access, approximately 9,000 LF of stream will be stabilized.  This will 
reduce the sediment load in the Little Cicero Creek watershed by an additional 
approximately 108 tons/year. 
 
Objective 4g:  Create an Atrazine monitoring network to assess whether Little Cicero 
Creek is contributing unsafe levels (greater than 3 ug/mL or 0.003 mg/L) of Atrazine 
to Morse Reservoir. 
 
Objective notes:  Protecting drinking water sources such as Morse Reservoir from the risk 
of pesticide runoff is difficult. The complexity of the task is one of the reasons a detailed 
susceptibility analysis to agricultural pesticides is not included in most source water 
assessments.  The purpose of an Atrazine monitoring network will be to: 
 
 Determine the amount of Atrazine entering Morse Reservoir from Little Cicero Creek   
 Assess potential water quality impacts of changes to pesticide application and 

management practices in watersheds used by small community water systems 
 Make the information gathered during the monitoring available to the public 
 Educate pesticide applicators and the public about watersheds used by community 

water supply systems, and the importance of knowing about these watersheds in 
making pesticide applications. 
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Action Items:   
 Develop a database on Atrazine application rates specific to agricultural land in the Little 

Cicero Creek watershed 
 Include Atrazine sampling in the on-going water quality monitoring to be performed at 

the eight sampling sites used during the planning phase of the Little Cicero WMP. 
 Create a list of Atrazine alternatives showing their associated costs and benefits 
 Develop an Atrazine informational brochure and distribute to watershed stakeholders 
 Publish sampling results to the watershed group (Goal 1) and in the local newspaper. 
 Publish a newspaper article targeting the list or summarizing BMPs available to reduce 

Atrazine loading in the Little Cicero Creek watershed. 
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6.0 MEASURING SUCCESS 
Measuring the success at achieving the stakeholders’ goals and assessing the progress 
toward realizing their vision for the Little Cicero Creek watershed is an important 
component of this plan.  The following describes milestones for stakeholders to reach 
tangible deliverables produced while working toward each goal.  Where appropriate, 
monitoring plans designed to help stakeholders evaluate their progress are also included 
below.  Because some of the goals are long-term (ie. they will take more than five years to 
attain), regular monitoring will be essential to ensure that the actions of the stakeholders 
are helping them reach their goals.  Monitoring will allow stakeholders to make necessary 
adjustments to their strategy if the monitoring results indicate that changes are needed.  
Possible funding sources for implementing watershed projects are listed in Appendix E.  
Interim measures or indicators of success, which will help stakeholders evaluate their 
progress toward their goals, are included in the Action Register in Appendix F. 
 
Goal 1:  Increase stakeholder participation in implementation of the Little Cicero 
Creek WMP by forming a watershed group or joining an existing watershed group 
such as the UWRWA. 
 
Milestones:   
 Formation of an independent, permanent watershed group. 
 Funding obtained for the hiring of a watershed coordinator and implementation of the 

WMP. 
 Identification of a watershed coordinator to lead the implementation of the plan. 
 Watershed group meetings held. 
 Minutes from watershed group meetings published. 
 Watershed group website developed and maintained. 
 Hoosier Riverwatch volunteer monitoring training attended. 
 Hoosier Riverwatch data collected and submitted. 

 
Goal attainment: This goal lacks a specific water quality target similar to that which the 
other goals possess.  Rather than being attained, this goal will be a continuous effort by 
watershed stakeholders. 
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Goal 2:  In two years, the watershed group will develop a better understanding of the 
processes involved in identifying the sources of E. coli (i.e. failing septic systems, 
wildlife, domestic pets, etc.) and educate stakeholders on BMPs available to reduce 
pathogenic contamination of Little Cicero Creek and its tributaries.  The ultimate 
goal will be to reach the state standard of 235 col/100 mL by the year 2030. 
 
Milestones:   
 Record searches at health department completed and septic system failures in the 

watershed recorded and mapped. 
 Specific data on the number and location of livestock in the watershed collected and 

mapped. 
 Areas of concern for E. coli narrowed down to more specific locations (ie. near a cluster 

of septic outfalls, immediately downstream of a livestock operation, or immediately 
downstream from the Sheridan WWTP). 

 Additional sampling sites established at areas of concern (see above), continued 
monitoring of E. coli levels, and results tracked in a database. 

 Development of a list of pathogenic BMPs. 
 BMPs list distributed to the general public. 
 Cost share program to help stakeholders finance the installation of E. coli BMPs, 

focusing first on Jay, Symons, and Ross Ditches. 
 Local ordinance developed to require that all properties sold with septic systems have 

septic systems tests at the time of sale. 
 Local ordinance developed to require that all newly installed septic systems have proof 

of proper installation. 
 
Goal attainment:  This goal will be attained when the watershed group has gathered 
sufficient information regarding septic failures, livestock operations, and additional water 
quality data to determine from where in the watershed the majority of pathogenic 
contamination is originating. 
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A quantitative goal for the establishment of BMPs will be set by the watershed group and 
progress toward meeting this goal will be tracked.  The BMPs installed will be compared to 
changes in water quality over time, to develop at least a rough idea of how effective the 
BMPs are at reducing pathogenic contamination. 
 
Indicator to be monitored:  The level of E. coli in the watershed and the total amount of 
BMPs installed. 
 
Parameter assessed:  E. coli concentrations and more specific locations of areas of 
concern for E. coli contamination. 
 
Frequency of monitoring:  Monthly during the growing season and quarterly during the 
rest of the year. 
 
Location of monitoring:  Existing eight sampling locations and at least four additional 
sites as determined by the watershed group.  Existing stream sampling points are shown 
on Figure 14. 
 
Length of monitoring:  Monitoring will occur over a period of five years.   
 
Protocol:  Monitoring will be conducted according to the Quality Assurance Project Plan 
(QAPP) developed for this project (Appendix B) or it will follow the Hoosier Riverwatch 
protocol for measuring E. coli (Crighton and Hosier, 2004). 
 
Monitoring equipment:  Equipment required for E. coli analysis following the QAPP 
protocol is identified in Appendix B.  For equipment requirements for E. coli measurement 
using the Hoosier Riverwatch method, see the Hoosier Riverwatch Training Manual (2004). 
 
Data entry:  The monitors will maintain data forms in a binder and share results with the 
watershed group during meetings.  The monitors will also track E. coli concentrations in an 
electronic database and into the Hoosier Riverwatch online sampling database. 
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Data evaluation:  The local Health Department staff can provide assistance in interpreting 
data as needed.  Additionally, Hoosier Riverwatch staff or local instructors may also be 
available to provide assistance with data analysis. 
 

Goal 3:  By the year 2015, reduce the nutrient load entering Morse Reservoir from the 
watershed 60 percent by installing a network of riparian buffers and filter strips 
along Little Cicero Creek and its tributaries.   
 
Milestones:   
 One demonstration day (bank stabilization, filter strip, conservation agricultural 

practices) held. 
 A demonstration vegetated filter funded, designed, built, and highlighted at the 

demonstration day. 
 At least one wetland restoration project is funded and constructed. 
 Livestock access restricted along all regulated drains in the watershed. 
 Over the next five years, convert at least 300 acres per year to no-till.  At the end of five 

years, at least 1,826 acres of tilled agricultural land near streams and headwaters (see 
Figure 15) will have been converted to no-till. 

 At least 305 acres of filter/buffer strips installed where appropriate. 
 Nutrient load monitoring continued at eight original sample sites. 
 Market for phosphorus-free fertilizer assessed and a ban on phosphorus-containing 

fertilizers in the watershed is proposed to county officials. 
 Information on the importance of riparian buffers and how to receive funding for buffer 

restoration added to the Little Cicero Creek website. 
 Regulated drains that are currently not maintained are placed on a maintenance 

schedule with the Surveyor’s office, making them eligible for BMP funding. 
 
Goal attainment: This goal will be attained when the nutrient load entering Morse 
Reservoir from Little Cicero Creek is reduced by 60 percent. 
 
Indicator to be monitored:  The levels of phosphorus and nitrogen in water samples over 
the next eight years. 
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Parameter assessed:  Total phosphorus (TP) and total Kjeldahl nitrogen (TKN). 
 
Frequency of monitoring:  Monthly during the growing season and quarterly through the 
remainder of the year. 
 
Location of monitoring:  Eight stream sampling points are shown on Figure 14. 
 
Length of monitoring:  Monitoring will occur over a period of five years. 
 
Protocol:  Monitoring will be conducted according to the QAPP developed for this project 
(Appendix B) or it will follow the Hoosier Riverwatch protocol for measuring total 
phosphorus and nitrate+nitrite (Crighton and Hosier, 2004). 
 
Monitoring equipment:  Equipment required for nutrient analysis following the QAPP 
protocol is identified in Appendix B.  For equipment requirements for nutrient measurement 
using the Hoosier Riverwatch method, see the Hoosier Riverwatch Training Manual (2004). 
 
Data entry:  The monitor will maintain data forms in a binder and share results with the 
watershed group during meetings.  The monitor will also track nutrient concentrations in an 
electronic database and into the Hoosier Riverwatch online sampling database. 
 
Data evaluation:  The local Health Department staff can provide assistance in interpreting 
data as needed.  Additionally, Hoosier Riverwatch staff or local instructors may also be 
available to provide assistance with data analysis. 
 

Goal 4:  Reduce the sediment load during storm events to Little Cicero Creek and its 
tributaries by 50 percent over the next five years.   
 
Milestones:   
 Landowners (using list developed in Goal 1 milestones) contacted regarding 

streambank stabilization opportunities and funding sources. 
 Funding obtained for a streambank stabilization demonstration project and field day. 
 Streambank stabilization demonstration and field day completed. 
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 Development of recognition program for builders who use sediment control BMPs. 
 Cost-share funding identified for conservation program implementation. 
 Livestock access restricted along all regulated drains in the watershed. 
 At least 1,826 acres of tilled agricultural land near streams and headwaters (see Figure 

15) converted to no-till. 
 At least 305 acres of filter/buffer strips installed where appropriate. 
 Cost share program developed for installation of water quality BMPs (possible funding 

sources included in Appendix E). 
 Sediment load monitoring continued at eight original sample sites. 
 A mailing or newspaper article outlining BMPs available for reducing sediment load is 

distributed to stakeholders. 
 The watershed group practices continued coordination with the Hamilton County 

Planning Commission. 
 A database of Atrazine loading rates (calculated from samples collected by volunteer 

monitors) in the watershed is created and maintained. 
 A list of BMPs for reducing Atrazine levels is distributed to stakeholders. 

 
Goal attainment: This goal will be attained when the sediment load entering Morse 
Reservoir from Little Cicero Creek is reduced by half.  This will be measured using either 
total suspended solids (TSS) or turbidity. 
 
Indicator to be monitored:  Average sediment load (in tons/year) is reduced by half and 
the annual load of Atrazine entering Morse Reservoir from Little Cicero Creek is 
determined. 
 
Parameter assessed:  TSS and Atrazine 
 
Frequency of monitoring:  Monthly during the growing season and quarterly through the 
remainder of the year. 
 
Location of monitoring:  Eight stream sampling points are shown on Figure 14. 
 
Length of monitoring:  Monitoring will occur over a period of five years. 
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Protocol:  Monitoring will be conducted according to the QAPP developed for this project 
(Appendix B) or it will follow the Hoosier Riverwatch protocol (Crighton and Hosier, 2004).   
 
Monitoring equipment:  Equipment required for TSS analysis following the QAPP protocol 
is identified in Appendix B.  For equipment requirements for TSS measurement using the 
Hoosier Riverwatch method, see the Hoosier Riverwatch Training Manual (2004).  
Appropriate equipment for testing Atrazine will be determined by the Little Cicero 
Watershed Group, with consultation from Veolia Water. 
 
Data entry:  The monitor will maintain data forms in a binder and share results with the 
watershed group during meetings.  The monitor will also track TSS concentrations in an 
electronic database and into the Hoosier Riverwatch online sampling database. 
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7.0 CONCLUSION 
Little Cicero Creek, with a watershed of approximately 28,000 acres, is a large area in 
which to implement a comprehensive management plan.  In order to create a manageable 
watershed plan, specific sources of water quality impairments had to be explicitly targeted: 
pathogens, nutrients, sediment, and public education.  Even in trying to keep a narrow 
vision of the water quality problems in the Little Cicero Creek watershed, it was found that 
in order to attain the goals of the plan, extremely large areas of BMPs such as streambank 
stabilization and filter strips would need to be installed throughout the watershed.  For this 
reason, further investigation of available BMPs for control of nonpoint source (NPS) 
pollution and more specific pinpointing of sources of NPS pollution in the watershed will 
need to be performed.  Below (Tables 8 and 9) are summary tables of the average pollutant 
values across the watershed as calculated by JFNew’s eight sampling events and the 
areas and types of BMPs being recommended to help attain the reduction in pollutant loads 
and concentrations as delineated in Goals 1, 2, and 3 of this plan. 
 
Table 8.  Average Pollutant Values and Goal Pollutant Values 

 E. coli 
(col/100mL) 

Total Nutrient 
Load 

(tons/year) 

Sediment 
Load 

(tons/year) 
Average Values across the 
Watershed 4,177.70 57* 2,158 

Goal Value N/A 22.9 1,079 

* Total nutrient load is sum of 48 tons/year of total phosphorus and 9 tons/year of total nitrogen 

 
Table 9.  BMPs (in Acres) Needed to Attain Goals 

Best Management Practice Used Nutrient 
Load 

Sediment 
Load  

No-Till (300 acres/year over 5 years) 1,826 acres 1,826 acres 

Filter Strips 305 acres 305 acres 

No-till and Filter Strips Combined 2,131 acres 2,131 acres 

 



Little Cicero Creek Watershed Management Plan February 2007 
Hamilton County, Indiana 
 
 

124 

In the water quality analysis, it was noted that the tributaries to Little Cicero Creek that 
showed the poorest water quality, and thus highlighted as “critical areas,” were Symons 
Ditch, Jay Ditch, and Ross Ditch.  Although nonpoint pollution BMPs are recommended 
throughout the watershed, the watershed group should consider these three tributaries 
“priority areas” where BMPs such as filter strips, cattle exclusion, and no-till farming should 
be implemented first. 
 
As more water quality data is collected through the implementation of this plan, the type 
and amount of appropriate BMPs or action items may need to change.  In light of this, it will 
be important to remember throughout the implementation stages that this WMP is meant to 
be a “living document” that will be subject to revision as progress toward attaining goals 
one through four is tracked over the next five or ten years.  Additional BMPs will also need 
to be considered that can achieve similar results to those proposed in lesser quantities and 
with lower associated costs. 
 
The Little Cicero Creek Watershed Group (LCCWG), when formed, will be responsible for 
holding and revising the Little Cicero Creek WMP as appropriate, based on stakeholder 
feedback.  To assist with record keeping and to ensure that action items outlined in the plan 
are completed, stakeholders should complete the simple Action Register form provided in 
Appendix F.  This form should be returned to the LCCWG, which will keep completed 
action registers to ensure that tasks are being completed.  The forms will also help 
document the success of actions taken in the watershed. 
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APPENDIX A 
 
 

ENDANGERED SPECIES 
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Found in 
Aquatic 
habitats 

Armoracia aquatica Lake Cress State: endangered Yes
Drosera intermedia Spoon-leaved sundew State: rare Yes

State: endangered
Federal: threatened

Ligumia recta Black sandshell State: not listed but rarity 
warrants concern Yes

Obovaria subrotunda Round hickorynut State: species of special 
concern Yes

State: endangered
Federal: endangered

Quadrula cylindrica 
cylindrica Rabbitsfoot State: endangered Yes

Toxolasma parvum Lilliput State: not listed but rarity 
warrants concern Yes

Villosa febalis Rayed bean State: species of special 
concern Yes

Villosa lienosa Little spectaclecase State: species of special 
concern Yes

Etheostoma pellucidum Eastern sand darter State: species of special 
concern Yes

Necturus maculosus Mudpuppy State: species of special 
concern Yes

Clemmys guttata Spotted turtle State: endangered Yes
Sistrurus catenatus 
catenatus Eastern massasauga State: endangered Yes

Bartramia longicauda Upland sandpiper State: endangered No

Buteo lineatus Red-shouldered hawk State: species of special 
concern No

Ixobrychus exilis Least bittern State: endangered Yes
Nycticorax nycticorax Black-crowned night heron State: endangered Yes
Thryomanes bewickii Bewick’s wren State: endangered No

Mollusca

Fish

Amphibians

Reptiles

Birds

Pleurobema clava Clubshell Yes

Platanthera leucophaea Prairie white-fringed orchid Yes

Species Name Common Name Status

Vascular plants



Lynx rufus Bobcat State: endangered No
Taxidea taxus American badger State: endangered No

Forest – Floodplain wet-
mesic Wet-mesic floodplain forest State: significant Yes

Forest – Upland mesic Mesic upland forest State: significant No

Mammals

High quality natural community
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Section 1: Study Description 
 
Historical Information  
The Little Cicero Creek watershed includes all of the land that drains to Little Cicero Creek. The 
Little Cicero Creek watershed encompasses all of two 14-digit watersheds including the Little 
Cicero Creek-Bennett Ditch/Taylor Creek (HUC 05120201080080) and Little Cicero Creek-
Teter Branch (HUC 05120201080090) watersheds within the larger Upper White River basin 
(HUC 05120201). The watershed includes nearly 26,775 acres or 41.8 square miles of Hamilton 
and Tipton Counties (Figure 1). Drainage from the watershed includes the towns of Sheridan, 
Atlanta, and Arcadia. Water drains from Little Cicero Creek into Morse Reservoir, a major 
drinking water supply for Hamilton and Marion County residents. Water flows from Morse 
Reservoir to the West Fork White River, which eventually combines with the Wabash River in 
southwest Indiana. 
 
State and local agencies have conducted a limited number of water quality assessments that focus 
on water bodies in the Little Cicero Creek watershed. These studies indicate that water quality is 
moderately poor throughout the watershed. The Indiana Department of Environmental 
Management sampled Little Cicero Creek at 266th Street on numerous occasions from 1992 to 
2004. In general, nutrient concentrations were typical of levels observed throughout Indiana. 
However, E. coli concentrations exceeded the state standard during the 2004 assessment. 
Additionally, sampling of the aquatic biota within the watershed indicated that the streams were 
only partially supporting for their aquatic life use designation (IDEM, 2004). For these reasons, 
Little Cicero Creek is listed on the 2004 list of impaired waterbodies for E. coli and impaired 
biotic communities. 
 
Additional reasons for completing a watershed management plan for the Little Cicero Creek 
watershed are that the stream drains one of the remaining rural areas of Hamilton County and 
because the county’s population increased by 58% from 1990 to 1999. Pro-active planning on 
the part of Hamilton County should help to prevent the decline in water quality typically 
associated with sharp increases in community growth and development. Furthermore, planned 
growth will hopefully minimize the impact of development in the Little Cicero Creek watershed 
to the stream and its water quality. To this end, the Hamilton County Surveyor’s office, along 
with watershed stakeholders, will develop a watershed management plan for Little Cicero Creek 
and its watershed. Once completed, the plan will help prevent further ecological degradation of 
the watershed and guide future watershed management efforts to ensure the area’s ecological 
health. 
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Figure 1.  14-Digit watersheds within the Little Cicero Creek Watershed.   
 
Study Goals 
The goal of the sampling/water quality collection portion of this study is to determine the quality 
of water in the major tributaries to Little Cicero Creek and Little Cicero Creek itself. Chemical 
and physical conditions of the selected streams will be documented. The collection of this data 



Little Cicero Creek Watershed Management Plan May 10, 2005 
Hamilton and Tipton Counties, Indiana ARN# A305-4-140 

 Page 6 
File# 04-12-31 
 

will allow for the identification of problem areas, characterization of the watershed, and 
implementation of broad management decision making for the development of a watershed 
management plan for the Little Cicero Creek watershed. This information will be supplemented 
with historical data documenting the conditions of the watershed such as land use, soils, and 
cultural resources and stakeholder concerns and issues discussed through watershed meetings. 
Data collected during this sampling will be combined with previously collected data to determine 
changes in the watershed and will serve as baseline data for the tracking of water quality 
improvement success. 
 
In summary, the goal of the sampling/water quality collection portion of this study is to 
determine the quality of water in the major streams in the Little Cicero Creek watershed. This 
goal will be achieved with the following actions: 
Action 1: Field and laboratory water chemistry data collection at each of the eight sites will 
include dissolved oxygen, temperature, pH, total dissolved solids, nitrate+nitrite, ammonia, total 
Kjeldahl nitrogen, total organic nitrogen, dissolved phosphorus, total phosphorus, turbidity, total 
suspended solids, biological oxygen demand (BOD), chemical oxygen demand (COD), fecal 
coliform, and E. coli.  
 

Action 2: Collect discharge measurements at each sampling site for each of the four sampling 
events to use in the calculation of pollutant loading. 
 
 

Action 3: Conduct habitat assessment at each of the eight sample sites to assess physical stream 
conditions. 
 

Action 4: Analyze chemical and physical data to allow for comparison with historical data and to 
provide baseline water quality information. 
 

Action 5: Use chemical and physical data to evaluate and rank priority areas in the watershed and 
to develop recommendations for appropriate Best Management Practices to improve watershed 
water quality.  
 
To achieve the goal of evaluating and ranking priority areas within the watershed, standardized 
data collection methodology and analysis will be used for each of the sampling stations.  
Consistencies in methodology will ensure sampling stations can be compared to one another, 
enabling the Technical Project Manager to determine which sites are most degraded relative to 
others in the watershed. Methodologies will follow those established and accepted by the 
scientific community and regulatory agencies (Indiana Department of Environmental 
Management (IDEM), Ohio Environmental Protection Agency (Ohio EPA), and U.S. 
Environmental Protection Agency (USEPA)). For example, habitat will be analyzed using a 
protocol developed by the Ohio EPA. Habitat data will be analyzed using Ohio EPA’s 
Qualitative Habitat Evaluation Index (QHEI). This index is also used by the IDEM throughout 
the state to assess Indiana’s stream habitat. Standardized methodology and analysis will also 
allow comparisons to be made to past studies within and outside of the Little Cicero Creek 
watershed that have used these methodologies.    
 
Study Site 
The project site is the Little Cicero Creek watershed encompassing approximately 41.8 square 
miles in northern Hamilton and southern Tipton Counties, Indiana.  Because the project’s goal is 
to document the ecological conditions in the Little Cicero Creek watershed, the study will 
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examine and/or identify the following parameters: 1.Water chemistry (dissolved oxygen, 
temperature, pH, total dissolved solids, nitrate+nitrite, ammonia, total Kjeldahl nitrogen, total 
organic nitrogen, dissolved phosphorus, total phosphorus, turbidity, total suspended solids, 
biological oxygen demand (BOD), chemical oxygen demand (COD), fecal coliform, and E. coli) 
and 2. Riparian/stream habitat quality in the watershed.  
 
Sampling Design 
All parameters (water chemistry and habitat) will be collected and analyzed at each of the eight 
sample sites. Sample sites were selected to achieve an accurate representation of the variety of 
stream habitat types found within the watershed.  Preliminary site selection was based on map 
analysis. The map analysis consisted of locating tributaries with relatively large watersheds and 
accessible sampling points (road crossings).  This approach was also taken in an attempt to have 
sampling stations that may be able to indicate which subwatersheds are contributing the most 
pollutants to the Little Cicero Creek watershed.  The sampling stations selected based on this 
map analysis were then field checked by the Project Manager for confirmation of site 
accessibility and appropriateness for the physical assessment protocol (QHEI).  Following the 
field inspection, eight sampling stations were selected for water chemistry and habitat 
assessment.  Approximate locations of these sites are shown in Figure 2 and will be 
georeferenced during the course of the study.  Appendix A provides additional details on the site 
locations.  Landowners at these sampling stations will be contacted to obtain permission to 
conduct sampling in those areas.  Should permission be denied, acceptable substitute stations 
will be selected using the same criteria outlined above.  Any changes in sampling locations will 
be submitted as an addendum to this QAPP. 
 
JFNew will collect baseline stream water chemistry data at eight sites within the Little Cicero 
Creek watershed (Figure 2). Specifics detailing sample site selection are included in Section 3. 
Details about each sample site including location and stream name is included in Appendix A. 
Water chemistry parameters to be sampled include dissolved oxygen, temperature, pH, total 
dissolved solids, nitrate+nitrite, ammonia, total Kjeldahl nitrogen, total organic nitrogen, 
dissolved phosphorus, total phosphorus, turbidity, total suspended solids, biological oxygen 
demand (BOD), chemical oxygen demand (COD), fecal coliform, and E. coli. Dissolved oxygen, 
temperature, pH, and total dissolved solids will be analyzed in situ with field equipment. 
Discharge will be measured at each site to allow loading calculations and comparison of relative 
contributions of each of the tributaries.   
 
Water chemistry samples will be collected four times during the study period.  Samples will be 
taken two times  during base flows and two times during storm (peak) flow events. Water 
chemistry sampling events will be timed to capture samples from base flow and peak flow (1” or 
more of rain in a 24-hour period) events. If soils are saturated by previous storm events, a storm 
event releasing 0.75” of rain may be sufficient to produce runoff and will be used as a storm 
event sample. JFNew will use best professional judgment to determine if a rain event of less than 
1” qualifies as a storm event. This timing allows collection during a wide range of temporal and 
seasonal factors that may impact water quality. The water chemistry sampling schedule is 
flexible to prevent sampling during inappropriate weather or when equipment is not working. 
Following each sampling event, water chemistry samples will be delivered to the appropriate, 
contracted laboratory. JFNew will deliver nitrate-nitrogen, ammonia-nitrogen, total suspended 
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solids, fecal coliform, and E. coli samples to Veolia Water Indianapolis in Indianapolis, Indiana. 
The total phosphorus, dissolved phosphorus, total Kjeldahl nitrogen, BOD, and COD samples 
will be delivered to ESG Laboratories in Indianapolis, Indiana. Water chemistry data gathered 
during this study will be compared to state and USEPA recommended criteria.      
 

 
Figure 2.  Sampling locations. Appendix A contains detailed sample site information. 
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Habitat sampling will occur once during the study period. The habitat sampling event will take 
place during low flow conditions in the summer to provide information on habitat availability 
during the highest period of stress for in-stream biota.  Habitat quality will be assessed using 
Ohio Environmental Protection Agency (OEPA) Qualitative Habitat Evaluation Index (QHEI) 
protocol (OEPA, 1989).   
 
This sampling design reflects our sampling goals. Furthermore, the design allows JFNew to meet 
the goals to determine the quality of water in the major streams in the Little Cicero Creek 
watershed and to evaluate and rank the conditions of the Little Cicero Creek watershed streams 
for subwatershed prioritization. 
 
Study Schedule 
Sampling station specific chemical and physical parameters will be sampled periodically 
throughout the project (Table 1). Habitat sampling will occur once during the summer, while 
chemical sampling will occur four times during a variety of conditions (base flow during spring, 
summer, and fall and storm flow during the growing season).  Geolocation of sample sites will 
occur once during the sampling period. 
 
Table 1.  Parameters studied. 
 
 

Type of Sample/ 
Parameter 

Number of 
Sampling Stations 

Sampling Event 
Frequency Sampling Period 

Physical Habitat 8 1 Summer 2005 
Chemical Water Chemistry* 8 4 Spring-Fall 2005 
 Discharge 8 4 Spring-Fall 2005 
Geolocation GPS 8 1 Spring-Fall 2005 
*Water chemistry samples will be analyzed for dissolved oxygen, temperature, pH, total dissolved solids, 
nitrate+nitrite, ammonia, total Kjeldahl nitrogen, total organic nitrogen, dissolved phosphorus, total phosphorus, 
turbidity, total suspended solids, biological oxygen demand (BOD), chemical oxygen demand (COD), fecal 
coliform, and E. coli.  
 
Section 2: Study Organization and Responsibility 
 
Key Personnel 
In general, JFNew will be responsible for the design, planning, execution, analysis and 
documentation of technical aspects of the project.  JFNew will also assist with coordination of 
public input and development of the watershed plan.  The water-testing laboratories (Veolia 
Water Indianapolis and ESG Laboratories) will be responsible for chemical water quality 
analysis.  The Hamilton County Surveyor’s office will be responsible for providing forums for 
public input and documenting the public’s concerns and goals.  Indiana Department of 
Environmental Management (IDEM) will provide the overall project guidance and assistance.  
Specific duties and responsibilities are outlined below.  
 
In general, the Project Technicians report to the Technical Project Manager. The Technical 
Project Manager coordinates with the laboratories (Veolia Water Indianapolis and ESG 
Laboratories), the IDEM Quality Assurance Manager, and the JFNew Project Manger. The 
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JFNew Project Manger coordinates with the IDEM Project Manager and the Hamilton County 
Surveyor’s office. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Project Organization 
Project Technician is responsible for: 

• Collection of general watershed parameters 
• Collection of historical water quality data 
• Water chemistry sampling 
• Habitat sampling 
• Data entry for water chemistry, macroinvertebrate, and habitat samples 

 
Project Manager is responsible for: 

• Selection of sampling site locations 
• Implementation of QAPP 
• Water chemistry sampling 
• Coordination with IDEM and the Hamilton County Surveyor’s office 

 
Technical Project Manager is responsible for: 

• QAPP development 
• Review of general watershed parameters 
• Review of historical data 
• Geolocation of sampling sites 
• Water chemistry sampling 

Kent Ward 
Hamilton County Surveyor 

317-770-8833

Betty Ratcliff (IDEM) 
(Quality Assurance Manager) 

317-234-1424 

Pamela Brown (IDEM) 
(Project Manager) 

317-233-0480 

Sara Slater Atwater 
(Project Manager) 

JFNew 
317-388-1982 

Sara Peel 
(Technical Project Manager)

JFNew 
574-586-3400 ext. 341

Joe Exl 
(Project Technician) 

JFNew 
574-586-3400 ext. 338 

Steve Cohen 
(Laboratory Manager) 

ESG Laboratories 
317-290-1471 

Dan Moran 
(Laboratory Manager) 

Veolia Water Indianapolis 
317-920-6470
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Technical Project Manager responsibilities (cont.): 
• Habitat sampling 
• Oversight of Project Technician’s duties listed above 
• Review water chemistry and habitat field data sheets prior to leaving sampling site 
• Review of water chemistry and habitat data entry for completeness and accuracy 
• Implementation of QAPP 
• Analysis of collected information 

 
Section 3: Data Quality Objectives for Measurement of Data 
 
The project goal is to obtain an overview of water quality in the Little Cicero Creek watershed 
from which a watershed management plan can be developed. Like many projects, this project has 
financial, temporal, and other constraints.  For examples, we will collect physical and chemical 
data from each of the major streams in the Little Cicero Creek watershed. Sites sampled on each 
of the streams will provide information on the relative pollutant inputs of each subwatershed. 
This information will prioritize one subwatershed over another subwatershed when evaluating 
where to spend limited funding. Likewise, samples collected along the mainstem of Little Cicero 
Creek will allow for the determination of which portion of the watershed (Upper, Middle, or 
Lower) carries the greatest pollutant load. The sampling design will not; however, provide 
representative data for the whole watershed. Specificity will be sacrificed in order to obtain a 
greater quantity of general information on the entire watershed, rather than specific information 
on a portion of it. Based on this, the general data quality objectives are to gather representative 
information on the ecosystem's health at a watershed scale, collect broad, watershed scale data to 
make broad conclusions, and perform collection by accepted protocols to ensure the effort can be 
repeated in the future. 
 
Like any project, this project has financial and temporal constraints.  The project goal is to 
document the ecological conditions of the watershed with special emphasis on water quality 
from which a watershed management plan can be developed.  The project’s data quality goals are 
based on this overall project goal.  Based on this, the general data quality objectives for 
measurement of data are to gather representative information on the ecosystem to make broad 
conclusions, and perform collection by accepted protocols to ensure the effort can be repeated in 
the future. The data quality objectives for measurement of data are precision, accuracy, 
representativeness, comparability, and completeness. 
 
DQO: Precision and Accuracy 
Field Water Chemistry Parameters 
Field equipment will be calibrated in accordance with manufacturer’s specifications as detailed 
in Section 6. Replicate field measurements will be taken with the following field equipment: the 
Hanna Instruments HI 98129 pH, EC/TDS and temperature meter; the YSI Model 55 
temperature and dissolved oxygen meter; and Marsh McBirney model 2000 portable flow meter.  
One replicate will be taken in every eight measurements or once per sampling event.  Precision 
will be calculated using the Relative Percent Difference equation: 
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RPD = (C - C') x 100% 

          (C + C')/2 
Where:  
C = the larger of the two values 
C' = the smaller of the two values 

 
The acceptable relative percent difference for field water chemistry parameters is detailed in 
Table 2. Regular, scheduled maintenance will occur in accordance with manufacturer’s 
instructions and will be used to insure equipment precision and accuracy.  
 
Field equipment will be calibrated following manufacturers specifications on the day of sample 
collection. Field equipment use will follow recommended usage by the equipment manufacturer. 
Expected accuracy measurements for field equipment measurements are those listed by the 
equipment manufacturers and are displayed in Table 2.  
 
Laboratory Water Chemistry Parameters 
The Technical Project Manager and Project Manager (or Technical Project Manager and Project 
Technician if the Project Manager is not available) will collect samples in accordance with the 
contracted laboratories’ Quality Assurance/Quality Control (QA/QC) requirements. For all 
parameters analyzed by ESG Laboratories and Veolia Water Indianapolis this will include the 
collection of one duplicate sample in every eight samples collected, or one duplicate sample per 
sampling event. One set of field blank samples (one sample per parameter) will be collected 
during each sampling trip. Duplicate and field blank sample analysis will occur following the 
laboratory procedure detailed in the laboratory QA/QC plans (Appendices B and C). The 
contracted laboratories will implement QA/QC measures to ensure data quality as detailed in the 
laboratories’ QA/QC documents (Appendices B and C). Section 7 of ESG Laboratories Quality 
Management Plan provides information on the procedures followed for these DQO’s. Likewise, 
Section 7 of Veolia Water Indianapolis Quality Management Plan provides information on the 
procedures followed for these DQO’s. The laboratory standards are sufficient to meet the stated 
goals of this project. Table 2 summarizes the data quality objectives for measurement of data for 
the water chemistry parameters. Data not meeting laboratory standards for duplicates or field 
blanks will be removed from the sample set and will not be used for watershed prioritization. 
 
Habitat Parameters 
To ensure precision, all sampling protocols will be carried out as required in the procedural 
documentation by qualified individuals. The same field crew, consisting of the Technical Project 
Manager and Project Manager (or Project Technician and Technical Project Manager if the 
Project Manager is not present) will sample each site using the same procedure to maintain 
consistency among sites.  The consistency of field personnel and procedural organization will 
enhance precision by minimizing sampling variability.  
 
Habitat evaluation will be conducted by an experienced/trained Technical Project Manager and 
Project Manager. Habitat will be evaluated on an individual basis then compared. Any 
discrepancies in habitat scoring will be noted and discussed in order to obtain an accurate and 
precise habitat score through collaboration. If a score can not be determined through 
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collaboration, then the Technical Project Manager’s will be used for scoring purposes. Table 2 
outlines the parameters, measurement range, accuracy, and precision of habitat evaluation. 
 
Global Positioning System Parameters 
Location coordinate data precision is expected to be high, while accuracy is submeter. Table 2 
lists detailed precision and accuracy information for the Trimble Pro XRS GPS. 
 
Table 2. Data quality objectives for measurement of data for field and laboratory methods. 
Parameter Precision Accuracy Completeness 
pH RPD<5% ± 0.01  75% 
Temperature RPD<5% ± 2% 75% 
Dissolved Oxygen RPD<5% ± 0.3 mg/l 75% 
Total Dissolved Solids RPD<5% ± 2% f.s. 75% 

Flow RPD <5% ±2% + zero stability 
zs=±0.03 ft/sec 75% 

Ammonia See Appendix C. See Appendix C. 75% 
Biological Oxygen Demand See Appendix B. See Appendix B. 75% 
Chemical Oxygen Demand See Appendix B. See Appendix B. 75% 
E. coli See Appendix C. See Appendix C. 75% 
Fecal Coliform See Appendix B. See Appendix B. 75% 
Nitrate+nitrite See Appendix C. See Appendix C. 75% 
Dissolved phosphorus See Appendix B. See Appendix B. 75% 
Total Kjeldahl Nitrogen See Appendix B. See Appendix B. 75% 
Total Organic Nitrogen See Appendix B. See Appendix B. 75% 
Total Phosphorus See Appendix B. See Appendix B. 75% 
Total Suspended Solids See Appendix C. See Appendix C. 75% 
GPS High 50 cm ± 1 ppm 100% 
Habitat Analysis High High 100% 

 
DQO: Completeness 
In the event that some catastrophic event (i.e. weather anomaly, chemical spill, or other event 
that would prohibit access to sampling sites) were to take place, the first action taken would be to 
delay the sampling to a later time that year, in hopes that sampling would occur under more 
representative conditions.  There is flexibility built into the project schedule to allow sampling to 
occur during favorable conditions, preserving data quality. 
 
Field and Laboratory Water Chemistry Parameters 
One hundred percent (100%) collection of field and laboratory water chemistry samples is 
expected.  Sampling locations have been field checked to ensure sampling access and proper 
sampling hydrology is present at each site.  However, climatic or other changes beyond the 
project’s control may alter conditions in the watershed.  Refusal of landowners to grant access to 
the property may also limit the sample collection.  Equipment malfunction or problems during 
sample collection and analysis could also limit the amount of water chemistry data over the term 
of the project. Sites 4, 6, and 8 are all located along Little Cicero Creek’s mainstem. Samples 
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collected at Site 8 would provide information on the pollutant concentration and loads carried by 
Little Cicero Creek. The loss of Sites 4 and 6 would still enable watershed stakeholders to 
prioritize subwatersheds. Therefore, loss of two sample sites would not prevent the project from 
attaining its goal of developing a watershed management plan. Based on this 75% completeness 
(see equation below) for water chemistry samples will be acceptable for completion of the 
project. 
 
% completeness= (number of valid measurements) × 100%  =  24 × 100% =75 % 
       (number of valid measurements expected) 32 
 
Habitat Parameters 
Again, one hundred percent (100%) collection of habitat samples is expected.  Sampling will 
occur at the same sites as those utilized for water chemistry sample collected. Sample locations 
have been field checked to ensure sampling access and proper sampling hydrology is present at 
each site. Climatic or other changes beyond the project’s control may alter the condition of the 
watershed; however, since habitat data is being collected once over the lifetime of the project 
sample collection could be rescheduled to allow for data collection. Still, the refusal of 
landowners to grant access to the property may limit the sample collection at the selected sites. 
Again, the loss of the first two sample sites along Little Cicero Creek’s mainstem would not 
prevent the project from attaining its goal of developing a watershed management plan. Based on 
this 75% completeness (see equation below) will be acceptable for completion of the project. 
 
% completeness= (number of valid measurements) × 100%  =  6 × 100% =75 % 
       (number of valid measurements expected) 8 
 
Global Positioning System Parameters 
The geolocation of the sample sites is not dependent upon the weather or other climatic 
situations (barring the loss of satellites). Since GPS data can be collected over the length of the 
project, 100% completeness should be achieved. 
 
DQO: Representativeness 
Representativeness is the most important data quality metric in the project since the project 
objective is to provide watershed scale data.  Representativeness of sampling sites was achieved 
by performing a desktop review of potential sampling sites.  Because the number of watershed 
streams draining to Little Cicero Creek exceeds the number of sites that can be sampled by this 
project given the limited resources, not all streams could be sampled. The following criteria were 
used to narrow the set of potential sites. Potential sites were selected based on accessibility 
(proximity to a road) and location in the watershed (ensuring that all major streams draining 
Little Cicero Creek are sampled). Potential sites were then field checked by the Project Manager 
to ensure accessibility to sampling stations and that the variety of physical, riparian, and in-
stream habitats in the watershed were all represented in the sampling stations.  Landowner 
permission will confirm potential sampling locations usability as sampling sites. An additional 
criterion for choosing sites is whether it has been used in historical studies to which this project’s 
data may be compared. IDEM sampled macroinvertebrates and water chemistry at two of the 
selected sample sites. 
 



Little Cicero Creek Watershed Management Plan May 10, 2005 
Hamilton and Tipton Counties, Indiana ARN# A305-4-140 

 Page 15 
File# 04-12-31 
 

DQO: Comparability 
Water chemistry parameters are expected to be comparable to other studies if sampling and 
laboratory protocols and data quality objectives for measurement of data are similar.  Results of 
this study can be compared to other studies that use this protocol and similar data quality 
objectives.  All laboratory water chemistry analysis will be conducted using common, EPA-
approved methods. All chemical data to be used for direct comparison with the data collected 
during the present study will be reviewed prior to its use to ensure comparability. As noted in the 
Sampling Design section, any non-analogous historical data (data collected under a different 
protocol with different data quality objectives) used in the study will be cited as such in the final 
product.  
 
The habitat samples are expected to be comparable because the project will follow habitat 
assessment procedures set forth by Ohio EPA’s Quality Habitat Evaluation Index (QHEI).  
Results of this study can be compared to other studies using these protocols. All habitat data to 
be used for direct comparison with the data collected during the present study will be reviewed 
prior to its use to ensure comparability. 
 
Section 4: Sampling Procedures 
 
The sampling methods and equipment are summarized in Table 2. 
 
Water Chemistry Sampling 
Water chemistry samples will be taken at each station to test the parameters listed in Table 2.  
Temperature, dissolved oxygen, pH, total dissolved solids, and flow measurements will be made 
in the field using the following instruments: YSI Model 55 dissolved oxygen/temperature meter; 
Hanna Instruments HI 98129 pH, EC/TDS, and temperature meter; and the Marsh McBirney 
Model 2000 portable flow meter.  All measurements will be taken according to the standard 
operating procedures provided by the manufacturer of the equipment.  Project biologists will 
record water chemistry field measurements on standardized field log data sheets (Appendix D). 
Sampling location, sample number/field ID, date, time, weather, Universal Transverse Mercantor 
(UTM) coordinates (North American Descent 1983, Zone 16), and any additional field notes will 
also be recorded on the field sheet. 
 
Flow measurements will be taken utilizing protocols outlined in Marsh-McBirney (1990).  A 
tape measure will be staked across the width of the channel prior to any measurements being 
taken.  If the stream is less than two inches (2”) deep, then multiple point velocity measurements 
will be taken throughout the width of the channel. Channel depths will be measured at a 
minimum of five points across the channel.  Discharge will be calculated using the following 
formula:  

 

Discharge = (Σdi ) w*v 
          (n+1) 
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where d equals stream depth, n equals the number of streams depths measured, w equals the 
width of the stream, and v equals the velocity of the stream (0.9 times the fastest velocity 
recorded).  This equation has been modified from EPA (1997).    
 
If the stream is greater than two inches in depth, then the trapezoid channel method will be 
utilized to calculate stream discharge. The interval width, thus the number of flow measurements 
recorded across the channel, is determined by the channel width.  If the channel width is less 
than fifteen feet, then the interval width will be equal to the stream width divided by five.  If the 
channel is greater than fifteen feet wide, then the interval width will be equal to the channel 
width multiplied by 0.1. Stream depths will be recorded at the right and left edges of the 
predetermined trapezoid (SIo and SI1).  Flow measurements will be recorded at the midpoint of 
each trapezoid (SI1/2).  All data will be recorded on the data sheet included in Appendix D.  
Discharge will be calculated using a calibrated Excel spreadsheet to minimize data errors 
involved in performing hand calculations. 
 
Grab samples will be collected for the remaining water chemistry parameters (nitrate+nitrite, 
ammonia, total Kjeldahl nitrogen, total organic nitrogen, total phosphorus, dissolved phosphorus, 
total suspended solids, BOD, COD, fecal coliform, and E. coli).  Samples will be placed in 
prepared containers supplied by ESG Laboratories, Indianapolis, Indiana and Veolia Water 
Indianapolis, LLC in Indianapolis, Indiana (Table 3). The laboratories will provide the 
appropriate preservative in the pre-packaged containers as necessary. Sample collection will 
proceed in a manner similar to that outlined in EPA Volunteer Stream Monitoring: A Methods 
Manual (1997).  One member of the field crew will wade to the center of the stream’s thalweg to 
collect the water sample.  The crewmember will invert a clean sample bottle (an extra one, not 
one used for sample storage) from the laboratory into the stream’s thalweg.  At a depth of 
approximately 8 to 12 inches below the water surface, the crewmember will turn the bottle into 
the current to allow for collection of water.  (If the stream at the sampling station is shallower 
than 16 inches, water collection will occur mid-way between the water’s surface and the stream 
bottom.) Once the bottle is full, the crewmember will scoop the bottle up toward the surface.  
Water in this bottle will be poured into the sample containers provided by the analytical 
laboratories.   
 
The sample containers will be labeled as outlined in the proceeding section, stored on ice and 
transported to the appropriate laboratory for analysis. Nitrate-nitrogen, ammonia-nitrogen, total 
suspended solids, and E. coli samples will be stored on ice and transported to Veolia Water 
Indianapolis in Indianapolis. Required chain of custody procedures as outlined in Veolia’s 
Laboratory Quality Assurance Plan (Appendix C) will be followed. All other samples including 
total phosphorus, dissolved phosphorus, total Kjeldahl nitrogen, total organic nitrogen, BOD, 
COD, and fecal coliform will be stored on ice and transported to ESG Laboratories in 
Indianapolis, Indiana.  Required chain of custody procedures as outlined in the laboratory’s 
QA/QC plan (Appendix B) will be followed. Water chemistry samples will be processed at both 
labs using the laboratory’s standard operating protocol (see Table 3). All four water chemistry 
samples collection events will follow this protocol for each of the eight sample sites, duplicates, 
and field blanks. Analytical results from the water quality labs will be based on their schedule, 
but are anticipated within 2-3 weeks of sample collection. 
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Table 3.  Sampling procedures. 

Parameter Sample 
Frequency 

Sample 
Container* Sample Volume Holding 

Time 
pH 4 N/A N/A N/A 
Temperature 4 N/A N/A N/A 
Dissolved Oxygen 4 N/A N/A N/A 
Total Dissolved Solids 4 N/A N/A N/A 
Flow 4 N/A N/A N/A 
Ammonia 4 HDPE Nalgene See Appendix C. 28 days 
BOD 4 HDPE Nalgene See Appendix B. 24 hours 
COD 4 HDPE Nalgene See Appendix B. 24 hours 
E. coli 4 HDPE Nalgene See Appendix C. 6 hours  
Fecal Coliform 4 HDPE Nalgene See Appendix B. 6 hours  
Nitrate+nitrite 4 HDPE Nalgene See Appendix C. 28 days 
Dissolved phosphorus 4 HDPE Nalgene See Appendix B. 48 hours 
Total Kjeldahl Nitrogen 4 HDPE Nalgene See Appendix B. 28 days 
Total Organic Nitrogen 4 HDPE Nalgene See Appendix B. 28 days 
Total Phosphorus 4 HDPE Nalgene See Appendix B. 28 days 
Total Suspended Solids 4 HDPE Nalgene See Appendix C. 7 days 
GPS 1 N/A N/A N/A 
Habitat Analysis 1 N/A N/A N/A 

*Sample containers will be provided and preserved by the contracted laboratory. ESG Laboratories will provide and 
preserve containers for BOD, COD, dissolved phosphorus, total phosphorus, total Kjeldahl nitrogen, total organic 
nitrogen, and fecal coliform sampling. Veolia Water Indianapolis will provide and preserve sample bottles for all 
remaining laboratory parameters. 
This value refers to the maximum time between sample collection and analysis, not the holding time from the time 

the sample arrives at the lab.  That holding time is 2 hours. 
 
Habitat Evaluation 
Habitat evaluation will be conducted at each station using Ohio EPA’s Quality Habitat 
Evaluation Index (QHEI).  The field crew will adhere to OEPA QHEI standard procedures.  
Assessments will be made by the field crew and noted on QHEI data sheets (Appendix E). 
 
Section 5: Custody Procedures 
 
Field sampling data and data sheets used for water chemistry field sampling will remain in 
JFNew’s custody; therefore, chain of custody does not apply to these measurements.  
 
The field crew consisting of the Technical Project Manager and Project Manager (or Project 
Technician and Technical Project Manager if the Project Manager is not present) will collect the 
water chemistry samples using the procedure outlined in Section 4.  Samples will be labeled with 
the sampling location, sample number (same as “Field ID” on the laboratory Chain of Custody 
Record), date and time of collection, sample parameters, and sampler name(s).  This information 
along with the project name and project number will be recorded on the laboratories’ Chain of 
Custody Records (Appendices B and C).  Appendices B and C contain blank Chain of Custody 
Records for ESG Laboratories and Veolia Water Indianapolis, respectively.  
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E. coli samples will be stored on ice and transported within 6 hours to Veolia Water Indianapolis 
laboratory. Nitrate-nitrogen, ammona-nitrogen, and total suspended solids samples will be stored 
on ice and transported to the Veolia Water Indianapolis laboratory within 24 hours of sample 
collection. The Technical Project Manager will sign the Chain of Custody Record in the presence 
of the laboratory technician when samples are released to the laboratory. Veolia Water 
Indianapolis personnel will review sample labels and remove any samples from the dataset that 
cannot be attributed to specific samplers, have not been properly preserved, or that exceed the 
maximum holding time. The laboratory manager will also sign-off on laboratory bench sheets 
after all checks have been completed. A copy of the chain of custody form will accompany 
sample result documents from Veolia Water Indianapolis. The report from Veolia Water 
Indianapolis is expected within 2-3 weeks of sampling. 
 
Fecal coliform samples will be stored on ice and transported to ESG Laboratories within 6 hours 
of collection. All other water chemistry samples (BOD, COD, total Kjeldahl nitrogen, organic 
nitrogen, total phosphorus, and dissolved phosphorus) will be analyzed by ESG Laboratories. 
These samples will be stored on ice and transported to the laboratory within 24 hours of sample 
collection. The Technical Project Manager will sign the Chain of Custody form in the presence 
of the laboratory technician when samples are released to the laboratory. ESG Laboratories 
personnel will review sample labels and remove any samples from the dataset that cannot be 
attributed to specific samplers, have not been properly preserved, or that exceed the maximum 
holding time. The laboratory manager will also sign-off on laboratory bench sheets after all 
checks have been completed. A copy of the chain of custody form will accompany sample result 
documents from ESG Laboratories. The report from ESG Laboratories is expected within 2-3 
weeks of sampling. 
 
Habitat measurements will be noted on the QHEI data sheet located in Appendix E.  Samples are 
not collected as part of this procedure. Habitat assessment data sheets will remain in JFNew’s  
custody; therefore, chain of custody does not apply to these measurements. 
 
Section 6: Calibration Procedures and Frequency 
 
Calibration measures will be performed on all field equipment to be used (where appropriate) 
based upon the manufacturers recommendations as outlined in the users manual for each 
individual piece of equipment. Field equipment that cannot be calibrated, such as a tape measure, 
will not be calibrated. Field equipment calibration will be performed the day of sampling prior to 
its use in the field.  The YSI Model 55 oxygen and temperature probe is auto-calibrated based on 
the altitude and salinity of the sample prior to time of use. The Hanna Instruments HI 98129 pH, 
EC/TDS, and temperature meter is calibrated using Fisher pH calibration buffer (pH 4.0 and 7.0) 
and Oakton calibration solution (1413 µS). The Marsh McBirney Model 2000 flow meter is 
calibrated by the manufacturer prior to shipping. If equipment cannot be properly calibrated, then 
sampling will be rescheduled. If the GPS can not be properly calibrated, then GPS measurements 
will be recorded at a later date following proper calibration and all other sampling will proceed 
as scheduled. See Appendix B for ESB Laboratories and Appendix C for Veolia Water 
Indianapolis calibration procedures and frequency. 
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Section 7: Sample Analysis Procedures 
 
Table 4 summarizes the analytical procedures for each water chemistry parameter.  Each 
laboratory has the capability, as shown in their respective Quality Assurance documents 
(Appendices B and C), to analyze the water samples according to the procedures listed in Table 
4. 
 
All procedures that will be used to analyze the macroinvertebrate samples and QHEI assessments 
will strictly adhere to the OEPA QHEI protocol, respectively.  Because this tool was designed to 
make rapid assessments at large scales, the use of this tool will enable the achievement of project 
goals.  In general, detection limits are not applicable to the physical habitat assessment used in 
this project.  
 
Table 4.  Analytical procedures. 
Matrix Parameter Method Detection Limits 
Water pH Hanna Instruments HI 98129 0.1 
Water Temperature YSI Model 55 1°C 
Water Dissolved Oxygen YSI Model 55 0.1 mg/l 
Water Total Dissolved Solids Hanna Instruments HI 98129  

Water Flow Marsh McBirney Model 2000 
portable flow meter 0.1 ft/s 

Water Ammonia EPA 350.2 or 350.3 0.1 mg/l 
Water Biological Oxygen Demand EPA 405.1 1.0 mg/l 
Water Chemical Oxygen Demand EPA 410.4 10 mg/l 
Water E. coli SM 9223 N/A 
Water Fecal Coliform SM 9224 D N/A 
Water Nitrate+nitrite EPA 353.3 0.1 mg/l 
Water Dissolved phosphorus EPA 365.2 0.25 mg/l as PO4* 
Water Total Kjeldahl Nitrogen EPA 351.3 or 350.3 0.10 mg/l 
Water Total Organic Nitrogen EPA 351.3 or 350.3 0.10 mg/l 
Water Total Phosphorus EPA 365.2 0.10 mg/l* 
Water Total Suspended Solids EPA 160.2  1.0 mg/l 
Geolocation GPS Trimble Pathfinder Pro XRS submeter 
Habitat Habitat Analysis Ohio EPA QHEI N/A 
*ESG Laboratories will provide phosphorus reporting levels at 0.01 mg/l for total phosphorus and 0.03 mg/l for 
dissolved phosphorus and PO4. 
 
Section 8: Quality Control Procedures 
 
Quality control will be achieved by strict adherence to written protocol.  To achieve precision in 
field measurements, replicate measurements will be taken. Replicate measurements for each field 
parameter will be taken at one of the eight sampling sites for each sampling event. To achieve 
accuracy in field measurements, equipment will be properly maintained and equipment 
calibration will occur as detailed in Section 6. To achieve precision in laboratory measurements, 
duplicate samples will be collected one time in eight samples or once per sampling trip. The 
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contracted laboratories have established control limits for all quality control checks established 
by their protocols (Appendices B and C). To achieve accuracy in laboratory measurements, field 
blanks collected concurrently with sample collection will be analyzed. Field blank collection will 
ensure that no outside contamination occurs during the process of sample bottle preparation or 
sample collection. Additional laboratory QA/QC checks for accuracy and precision will be 
implemented by ESG Laboratories and Veolia Water Indianapolis (Appendices B and C). Field 
work will be performed by the same crew at each site. The Technical Project Manger will ensure 
consistency in sample collection and field work. This quality control procedure will allow for 
comparison to be made among sampling sites, and thus, achieve the project’s goals of identifying 
hot spots within the watershed for more targeted intensive management. 
 
Quality control in the field will be obtained by adherence to procedures detailed in Sections 3 
and 4.  This quality control includes replicate samples, equipment calibration, and adherence to 
procedures as detailed in Section 3. Quality control of laboratory water chemistry analysis will 
be performed as outlined in the respective laboratories’ QA/QC plans (Appendices B and C).  
This quality control includes use of field replicates, lab duplicates, split samples, field blanks, 
reference standards, and method blanks where appropriate.  This level of quality control is 
sufficient to achieve project goals. 
 
Independent QHEI assessments will be made by each member of the field crew to ensure 
precision and accuracy of habitat assessment.  Any differences in assessments will be averaged, 
if possible, based on the metric.  Where averaging of a metric is not possible, the value given by 
the Technical Project Manager will be accepted.  Fieldwork will be performed by the same crew 
at each site.  The Technical Project Manager will ensure consistency in sample collection and 
fieldwork.   
 
Section 9: Data Reduction, Analysis, Review, and Reporting 
 
Data Reduction 
Field data sheets will be inspected for completeness and signed by the Technical Project 
Manager before leaving the site.  The Technical Project Manager will calculate the RPD before 
leaving the site to ensure the precision data quality objectives for measurement of data for the 
field measurements are met.  It will be assumed that accuracy data quality objective of field 
measurements are met if there is no problem with equipment calibration. The field data sheet 
contains fields showing whether the RPD met the data quality objective, if calibration was 
completed, if the measurement was taken (completeness), and if protocol was followed 
(comparability).  Data from the field data sheets will be used to calculate a QHEI score to 
indicate the habitat quality of the aquatic system at the specific sites studied. Field measurements 
using electronic instrumentation need no further reduction. Data reduction in the laboratory will 
be done in accordance with ESG Laboratories and Veolia Water Indianapolis QA/QC protocol 
(Appendices B and C).  
 
Data Analysis 
Discharge and loadings will be calculated using an electronic spreadsheet/database program 
designed for this project and compatible with software used by JFNew, IDEM, and the Hamilton 
County Surveyor’s office to minimize errors involved with performing hand calculations.  Once 
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the raw data has been reviewed by the Technical Project Manger, discharge will be calculated 
using methodology detailed in Section 4 (Marsh McBirney, 1990). Once discharge has been 
calculated, the pollutant load will be calculated by multiplying the specific site discharge by the 
concentration of a pollutant found at that site.  Pollutant loads among sites will be compared to 
identify which sites provide the greatest load of pollutant to the Little Cicero Creek watershed. 
 
Data Review 
The Project Technician will enter all data into a computerized spreadsheet/database program 
designed for this project and compatible with software used by JFNew, IDEM, and the Hamilton 
County Surveyor’s office.  The Technical Project Manager will review data entry for 
completeness and errors.   
 
Data Reporting 
ESG Laboratories and Veolia Water Indianapolis will provide sample results with qualifying 
information for any results which fall outside of the control limits. A copy of the chain of 
custody form will accompany laboratory results. 
 
The Technical Project Manager will be responsible for report production and distribution. The 
Project Technician will provide assistance in these tasks.  The report will contain the data results, 
interpretation of the data, Best Management Practice proposals for existing watershed conditions, 
a compilation of watershed stakeholders’ concerns and goals, and proposals for future 
development in the watershed. 
 
Section 10: Performance and System Audits 
 
Specific audits such as those conducted on the contracting laboratories by outside auditors are 
not applicable to this type of project. Such audits are not necessary to achieve the project goals 
given the scope of this study and the intended use of the data.  However, the following checks 
and oversight will be utilized to ensure data quality: 

• The Technical Project Manager will provide oversight to all technical staff ensuring strict 
adherence to all protocols. 

• Field data sheets will be reviewed for completeness prior to leaving the field. 
• Two individuals will make QHEI assessments at each site. 

 
Both ESG Laboratories and Veolia Water Indianapolis have built in audits (Appendices B and 
C).  The Project staff is open to IDEM’s audits upon IDEM’s request.  The Technical Project 
Manager will conduct a system audit following the first sampling event and at the end of the 
project to ensure data quality objectives for measurement of data are met. 
 
Section 11: Preventative Maintenance 
 
JFNew will utilize a dissolved oxygen meter/thermometer (YSI Model 55), pH/total dissolved 
solids meter (Hanna Instruments HI 98129), flow meter (Marsh McBirney Model 2000 portable 
flow meter), global positioning system (Trimble Pathfinder Pro XRS), and tape measure for 
water quality sampling.  To keep these instruments and equipment in proper working order, all 
maintenance will be performed as outlined in the users manuals provided with the equipment 
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where appropriate.  Additional batteries for the dissolved oxygen meter and GPS, a separate 
thermometer, and replacement dissolved oxygen membranes will be present in the field for any 
necessary field repairs. An additional set of collection bottles and nets will be taken along on 
each sampling trip (where applicable). Preventative maintenance in each respective laboratory is 
covered in Appendices B and C. 
 
Section 12: Data Quality Assessment 
 
DQO: Precision and Accuracy 
As stated in the Study Goals in Section 1, the goal of the project is to document the physical and 
chemical condition of the Little Cicero Creek watershed.  Collected data will be utilized to 
identify priority areas in the watershed that may be contributing more non-point source 
pollutants to the Little Cicero Creek watershed.  Data quality controls outlined in the sections 
above will be sufficient to meet the objectives of the study.  Data quality assessments conducted 
by the contracting laboratories will be sufficient to meet the objectives of the project 
(Appendices B and C).  Laboratory analysis of precision and accuracy checks, including control 
levels for duplicate and replicate samples and field and laboratory blanks, will be kept on file in 
the contract laboratories. All laboratory data will be assessed by ESG Laboratories and Veolia 
Water Indianapolis to determine if data quality falls within the required precision and accuracy 
levels specified by each laboratory (Appendices B and C). The laboratories will follow 
established protocols to determine if data is valid. Any data that is determined to not meet 
laboratory quality control guidelines will not be reported or used for subwatershed prioritization. 
All QA/QC measures for each run of the samples will be included with the lab’s final data 
analysis and will be included as an appendix in the final report. 
 
Field measurements and habitat data will be accepted as valid provided no significant problems 
occur during calibration and sampling. Field water chemistry measurements will be repeated if 
precision failures are observed (RPD>5%). Data that does not meet precision goals will not be 
included in sample analysis and subwatershed prioritization. The accuracy of field measurements 
and habitat data will not be quantified. However, the data will be acceptable provided that no 
significant problems occurred during equipment calibration or sampling. Sampling will be 
rescheduled if problems occur during equipment calibration. Field measurements will be 
repeated if difficulties occur during sampling. 
 
DQO: Completeness 
All data determined to be accurate and precise will be considered valid and will be reported even 
if completeness objectives are not met. Due to flexibility in scheduling of sampling events, 75-
100% completeness is anticipated.  If for some reason (such as ones outlined in previous 
sections) 100% collection of samples is not possible, the data will be evaluated to determine 
whether the watershed has been sufficiently represented in the data collection to date.   
 
DQO: Representativeness 
Meeting the goal of representation is of primary importance since it is one of the study’s goals.  
Data will be evaluated for representativeness based primarily on the following criteria: all 
sampling stations have been sampled at least once and water chemistry samples have been 
collected during storm and base flow events.  Those criteria are listed in order of importance.  
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The first one listed will have more importance in deciding whether the project is complete 
despite not having collected 100% of the samples.  Any decisions to deem the project complete 
without 100% collection of data will be made by the Technical Project Manager.  The IDEM 
Project Manager will be included in all such decisions. 
 
DQO: Comparability 
Data collected during this study will meet comparability requirements if standard operating 
procedures as outlined in Section 4 are followed. Water chemistry data will be comparable with 
other data collected using the same protocol. Likewise, macroinvertebrate and habitat data will 
be comparable to IDEM data only if the standard operating procedures are followed. If problems 
occur during sample collection that requires the use of non-standardized operating procedures, 
then that data will be evaluated for comparability. This will likely result in the removal of this 
data from the data set. 
 
Section 13: Corrective Action 
 
Should extraordinary events occur that could adversely affect the collection of accurate, 
representative data (extreme climatic conditions, chemical spill, etc.) testing shall be rescheduled 
during the same year when conditions are more favorable.  The data can then be analyzed so that 
reports can be written.  Since water chemistry sampling is to be done four times and 
macroinvertebrate and habitat one time during the study period, it is feasible to schedule 
sampling at a time when conditions permit within the project’s timeframe.  If, for reasons beyond 
the project’s control, samples cannot be collected during the project’s timeframe, the prohibitive 
conditions will be noted and discussed with the IDEM Project Manager. 
 
ESG Laboratories and Veolia Water Indianapolis corrective actions that will be taken for the 
chemical water quality analysis are noted in Appendices B and C.  Although it is not anticipated, 
should data received from the ESG Laboratories and Veolia Water Indianapolis be unusable 
given the project’s data goals, another sampling event will occur to replace effected data.  
Assurance from the ESG Laboratories and/or Veolia Water Indianapolis that similar problems in 
data quality will not be repeated will be obtained prior to submission of any samplings. 
 
Less than 75% accuracy of the checked portion (10%) of the macroinvertebrate sample will 
trigger corrective actions for the macroinvertebrate identification. Such corrective actions could 
include discussion with sampler and identifier to determine the source of error, re-identification 
of part of or the entire sample, and/or discarding an unusable sample where appropriate.  Any 
habitat data collected according to standard operating protocols will meet the data collection 
objectives.  Corrective actions are not applicable to this form of assessment. 
 
Section 14: Quality Assurance Reports 
 
Quality Assurance reports will be submitted to IDEM’s Watershed Management Section every 
three months as part of the Quarterly Progress Report and/or Final Report.  Any problems that 
are found with the data will be documented in the quarterly reports.  Quality assurance issues 
that may be addressed in the quarterly report include, but are not limited to the following: 
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• Assessment of such items as data accuracy and completeness 
• Results of performance and/or systems audit 
• Significant QA/QC problems and recommended solutions 
• Discussion of whether the QA objectives were met and the resulting impact on decision 

making 
• Limitations on use of the measurement data 

If no QA/QC problems arise, this will be noted in the report. 
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APPENDIX A 
 

Sampling Station Locations 



 Location Width Substrate Comments 
1 Symons Ditch/Little 

Cicero Creek at 
Boxley 

~25-30’ Silt/Mud Upstream mowed to edge, tree 
lined downstream, est. 2’ deep. 

2 Jay Ditch/Teeter 
Branch at Boxley 

~15-20’ Sand/Silt Fence surrounding stream, 
cattle, may be homeowner 
issues, est. 1-3’ deep. 

3 Ross Ditch at 
Meridian 

~10’ Silt/Mud Culverted.  Fences in and 
around stream, may be 
homeowner issues. 

4 Little Cicero Creek 
at Anthony Rd. 

~30-35’ Sandy with 
few large 
rocks or rip-
rap 

Rocky under bridge, est. 2’ 
deep, but deeper downstream. 

5 Bennet Ditch at 
276th 

~5-6’ Sand/Silt Est. 4” deep. 

6 Little Cicero Creek 
at Cal Carson 

~30’ Sandy with 
few large 
rocks or rip-
rap 

 

7 Taylor Creek at 
266th 

~20’ Silt mud with 
rip-rap 

 

8 Little Cicero at 266th ~40’ Silt and large 
rocks 

Difficult to see substrate due to 
water depth and cloudiness 

 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX B 
 

ESG Laboratories 
Laboratory QA/QC Plan and Chain of Custody Form 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 

Veolia Water Indianapolis 
Laboratory QA/QC Plan and Chain of Custody Form 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Water Quality Sampling Data Sheets 



WATER QUALITY SAMPLING FIELD LOG SHEET 

 

SITE NUMBER AND LOCATION: _______________________________________________ 

DATE: _____________________ PROJECT NAME: _______________________________ 

TIME: ______________ 

FIELD CREW: ___________________________________ 

WEATHER CONDITIONS: ______________________________________________________ 

OTHER OBSERVATIONS: ______________________________________________________ 

EQUIPMENT CALIBRATION (Date): ______________________ 

 

FIELD PARAMETERS   REPLICATE (if taken) 

pH: ____________    pH: ___________        RPD = _______ 

Temperature: _______________  Temperature: ___________ RPD = _______ 

Dissolved Oxygen: ___________  Dissolved Oxygen: _______ RPD = _______ 

DO % Saturation: ____________  DO % Saturation: _______ RPD = _______ 

Total Dissolved Solids: _________  TDS: ______    RPD= _______ 

Calculated Flow: _____________    

 

Relative Percent Difference (RPD)= (sample1-sample2) 
            ((sample1+sample2)/2) 
 

LAB PARAMETERS 

E. Coli: ____ 
Ammonia: ____ 
Nitrate: ____ 
Total Suspended Solids: ____ 
Total Kjeldahl Nitrogen: ____ 
Orthophosphorus Phosphorus: ____ 
Total Phosphorus: ____ 
Total Organic Nitrogen: ____ 
BOD: ____ 
COD: ____ 
Fecal Coliform:____ 
 
 

 Field Crew Leader Signature: _____________________ 



Discharge Measurement 
 

Site:____________________________   Date:___________ Time:__________ 
Project #:________________________   Project Name:___________________ 
Crew Members:___________________   Equipment:_____________________ 
Physical Site Description:____________________________________________________ 
GPS Coordinates:____________________________ 
 

If the stream is <2” deep: 
Stream Width:_____feet 
Stream Depths: _____, _____, _____, _____, _____, _____, _____, _____, _____, _____feet 
U: _____, _____, _____, _____, _____, _____, _____, _____, _____, _____ft/s 
Umax:_____ft/s 
 

If the stream is >2” deep: 
Stream Width (W):_____feet 
Interval Width (IW) (If W<15’, then IW=W/5. If W>15, then IW=W*0.1):_____feet 
Segment SI0  SI1  ½ IW  U0.4  

 Location Depth 
(ft) Location Depth 

(ft) Location Depth 
(ft) 

Set 
Depth 

Rate 
(ft/s) 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

11         

12         

13         

14         

15         

 
 

 Field Crew Leader Signature: _____________________ 

 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX E 
 

Qualitative Habitat Evaluation Index (QHEI) Data Sheets 
 
 



1) SUBSTRATE: (Check ONLY Two Substrate Type Boxes: Check all types present)
TYPE POOL RIFFLE POOL RIFFLE SUBSTRATE ORIGIN (all) SILT COVER (one)

BLDER/SLAB(10) GRAVEL(7) LIMESTONE(1) RIP/RAP(0) SILT-HEAVY(-2) SILT-MOD(-1)

BOULDER(9) SAND(6) TILLS(1) HARDPAN(0) SILT-NORM(0) SILT-FREE(1)

COBBLE(8) BEDROCK(5) SANDSTONE(0) Extent of Embeddedness (check one)
HARDPAN(4) DETRITUS(3) SHALE(-1) EXTENSIVE(-2) MODERATE(-1)

MUCK/SILT(2) ARTIFIC(0) COAL FINES(-2) LOW(0) NONE(1)

TOTAL NUMBER OF SUBSTRATE TYPES: >4(2) <4(0)

NOTE: (Ignore sludge that originates from point sources: score is based on natural substrates)

COMMENTS:

2) INSTREAM COVER:
TYPE (Check all that apply) AMOUNT (Check only one or Check 2 and AVERAGE)

UNDERCUT BANKS(1) DEEP POOLS(2) OXBOWS(1) EXTENSIVE >75%(11)

OVERHANGING VEGETATION(1) ROOTWADS(1) AQUATIC MACROPHYTES(1) MODERATE 25-75%(7)

SHALLOWS (IN SLOW WATER)(1) BOULDERS(1) LOGS OR WOODY DEBRIS(1) SPARSE 5-25%(3)

NEARLY ABSENT <5%(1)

COMMENTS:

3) CHANNEL MORPHOLOGY: (Check ONLY ONE per Category or Check 2 and AVERAGE)
SINUOSITY DEVELOPMENT CHANNELIZATION STABILITY MODIFICATION/OTHER

HIGH(4) EXCELLENT(7) NONE(6) HIGH(3) SNAGGING IMPOUND

MODERATE(3) GOOD(5) RECOVERED(4) MODERATE(2) RELOCATION ISLAND

LOW(2) FAIR(3) RECOVERING(3) LOW(1) CANOPY REMOVAL LEVEED

NONE(1) POOR(1) RECENT OR NO RECOVERY(1) DREDGING BANK SHAPING

ONE SIDE CHANNEL MODIFICATION

COMMENTS:

4) RIPARIAN ZONE AND BANK EROSION: (Check ONE box or Check 2 and AVERAGE per bank)
River Right Looking Downstream
RIPARIAN WIDTH (per bank) EROSION/RUNOFF-FLOODPLAIN QUALITY BANK EROSION
L R (per bank) L R (most predominant per bank) L R (per bank) L R (per bank)

WIDE >150 ft.(4) FOREST, SWAMP(3) URBAN OR INDUSTRIAL(0) NONE OR LITTLE(3)

MODERATE 30-150 ft.(3) OPEN PASTURE/ROW CROP(0) SHRUB OR OLD FIELD(2) MODERATE(2)

NARROW 15-30 ft.(2) RESID.,PARK,NEW FIELD(1) CONSERV. TILLAGE(1) HEAVY OR SEVERE(1)

VERY NARROW 3-15 ft.(1) FENCED PASTURE(1) MINING/CONSTRUCTION(0)

NONE(0)

COMMENTS:

5) POOL/GLIDE AND RIFFLE/RUN QUALITY
MAX.DEPTH (Check 1) MORPHOLOGY (Check 1) POOL/RUN/RIFFLE CURRENT VELOCITY (Check all that Apply)

>4 ft.(6) POOL WIDTH>RIFFLE WIDTH(2) TORRENTIAL(-1) EDDIES(1)

2.4-4 ft.(4) POOL WIDTH=RIFFLE WIDTH(1) FAST(1) INTERSTITIAL(-1)

1.2-2.4 ft.(2) POOL WIDTH<RIFFLE WIDTH(0) MODERATE(1) INTERMITTENT(-2)

<1.2 ft.(1) SLOW(1)

<0.6 ft.(Pool=0)(0)
COMMENTS:

RIFFLE/RUN DEPTH RIFFLE/RUN SUBSTRATE RIFFLE/RUN EMBEDDEDNESS
GENERALLY >4 in. MAX.>20 in.(4) STABLE (e.g., Cobble,Boulder)(2) EXTENSIVE(-1) NONE(2)

GENERALLY >4 in. MAX.<20 in.(3) MOD.STABLE (e.g., Pea Gravel)(1) MODERATE(0) NO RIFFLE(0)

GENERALLY 2-4 in.(1) UNSTABLE (Gravel, Sand)(0) LOW(1)

GENERALLY <2 in.(Riffle=0)(0) NO RIFFLE(0)

COMMENTS:

6) GRADIENT (FEET/MILE): % POOL % RIFFLE % RUN

RIPARIAN SCORE

CHANNEL SCORE

COVER SCORE

NO POOL = 0

GRADIENT SCORE

RIFFLE SCORE

POOL SCORE

SUBSTRATE SCORE

STREAM: QHEI SCORERIVER MILE: DATE:



 
 
 
 
 
 
 

APPENDIX C 
 
 

RESULTS OF FIELD WATER QUALITY SAMPLING 
 
 

LITTLE CICERO CREEK WATERSHED MANAGEMENT PLAN 
HAMILTON COUNTY, INDIANA 
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S1-Symons Ditch looking upstream. 

S1-Symons Ditch looking downstream. 
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S2-Jay Ditch looking upstream. 

S2-Jay Ditch looking downstream. 
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S3-Cows in stream. 

S2-Cows in stream. 
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S3-Cows in stream (2). 



 
 
 

 
708 Roosevelt Road, Walkerton, IN 46574 
Phone 574-586-3400 / Fax 574-586-3446 

www.jfnew.com 

Site Photographs 
May 31, 2005 
Little Cicero Creek 
Hamilton County Surveyor 
Hamilton County, Indiana 

 
 
 
JFNew # 04-12-31 

S3-Ross Ditch looking upstream. 

S3-Ross Ditch looking downstream. 
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S4-Little Cicero Creek looking upstream. 

S4-Little Cicero Creek looking downstream. 
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S5-Bennet Ditch looking upstream. 

S5-Bennet Ditch looking downstream. 
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S6-Little Cicero Creek looking upstream. 

S6-Little Cicero Creek looking downstream. 
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S7-Taylor Creek looking upstream. 

S7-Taylor Creek looking downstream. 
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S8-Little Cicero Creek looking upstream. 

S8-Little Cicero Creek looking downstream. 
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driven habitat restoration projects that foster natural resource stew

ardship w
ithin com

m
unities. 

P
artnerships are sought at the national and local level to contribute funding, land, technical 

assistance, w
orkforce support, or other in-kind services. M

ore inform
ation available at:  

http://w
w

w
.nm

fs.noaa.gov/habitat/restoration/funding_opportunities/funding.htm
l

$3 m
illion

C
onservation R

eserve 
P

rogram
 

C
R

P
 is a voluntary program

 that offers long-term
 rental paym

ents and cost-share assistance to 
establish long-term

, resource-conserving cover on environm
entally sensitive cropland or, in som

e 
cases, m

arginal pastureland. The protective cover reduces soil erosion, im
proves w

ater quality, and 
enhances or establishes w

ildlife habitat. Increased rental paym
ents are available on certain land 

areas (e.g., land w
ithin a w

ellhead protection area m
ay receive an additional 10 percent paym

ent). 
 M

ore inform
ation available at:  http://w

w
w

.fsa.usda.gov/dafp/cepd/crp.htm
 

$1.9 billion
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C
onservation S

ecurity 
P

rogram
 

The C
onservation S

ecurity P
rogram

 (C
S

P
) is a voluntary conservation program

 that supports 
ongoing stew

ardship of private lands by providing paym
ent for m

aintaining and enhancing natural 
resources. C

S
P

 identifies and rew
ards those farm

ers and ranchers w
ho are m

eeting the highest 
standards of conservation and environm

ental m
anagem

ent on their operations. M
ore inform

ation 
available at:  w

w
w

.nrcs.usda.gov/program
s/csp

$259 m
illion

E
nvironm

ental E
ducation 

G
rants 

E
P

A
 aw

ards grants to states to capitalize their D
rinking W

ater S
tate R

evolving Fund (D
W

S
R

F) 
program

s. S
tates use a portion of their capitalization grants to set up a revolving fund from

 w
hich 

loans are provided to eligible public w
ater utilities (publicly- and privately-ow

ned) to finance the 
costs of infrastructure projects. S

tates m
ay also use up to 31 percent of their capitalization grants to 

fund set-aside activities that help to prevent contam
ination problem

s of surface and ground w
ater 

drinking w
ater supplies, as w

ell as enhance w
ater system

 m
anagem

ent through source w
ater 

protection, capacity developm
ent, and operator certification program

s.  M
ore inform

ation available 
at: w

w
w

.epa.gov/safew
ater/dw

srf.htm
l  

$837.5 m
illion

E
nvironm

ental Q
uality 

Incentives P
rogram

 
The U

S
D

A
 N

atural R
esources C

onservation S
ervice's E

m
ergency W

atershed P
rotection (E

W
P

) 
program

 helps protect lives and property threatened by natural disasters such as floods, hurricanes, 
tornadoes, droughts, and w

ildfires. E
W

P
 provides funding for such w

ork as clearing debris from
 

clogged w
aterw

ays, restoring vegetation, and stabilizing river banks. The m
easures that are taken 

m
ust be environm

entally and econom
ically sound and generally benefit m

ore than one property 
ow

ner.  E
W

P
 can provide up to 90 percent cost share in lim

ited resource areas as determ
ined by 

the U
S

 C
ensus.  M

ore inform
ation available at:  w

w
w

.nrcs.usda.gov/program
s/ew

p/

$300 m
illion

Farm
 and R

anch Lands 
P

rotection P
rogram

 
(FR

P
P

) 

This program
 provides funding for the follow

ing educational priorities: (1) C
apacity B

uilding for 
developing and delivering coordinated environm

ental education program
s  (2) E

ducation R
eform

 by 
utilizing environm

ental education as a catalyst to advance state, local, or tribal education reform
 

goals; (3) C
om

m
unity Issues such as designing and im

plem
enting m

odel projects to educate the 
public about environm

ental issues and/or health issues (4) H
ealth Issues such as educating 

t
h

t
d

t
t

it
l

d
th

bli
b

th
h

lth
th

t
f

$3 m
illion

Five-S
tar R

estoration 
P

rogram
 

The U
S

D
A

 N
atural R

esources C
onservation S

ervice's E
nvironm

ental Q
uality Incentives P

rogram
 

(E
Q

IP
) w

as established to provide a voluntary conservation program
 for farm

ers and ranchers to 
address significant natural resource needs and objectives. N

ationally, it provides technical, financial, 
and educational assistance, sixty percent of it is targeted to livestock-related natural resource 
concerns and the rest to m

ore general conservation priorities. E
Q

IP
 is available prim

arily in 
nationw

ide w
here there are significant natural resource concerns and objectives.  M

ore inform
ation 

available at: w
w

w
.nrcs.usda.gov/program

s/eqip 

$695 m
illion
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e
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Forest Land E
nhancem

ent 
P

rogram
 

The U
S

D
A

 N
atural R

esources C
onservation S

ervice's Farm
land P

rotection P
rogram

 (FP
P

) is a 
voluntary program

 that helps farm
ers and ranchers keep their land in agriculture and prevents 

conversion of agricultural land to non-agricultural uses. The program
 provides m

atching funds to 
organizations w

ith existing farm
land protection program

s that enable them
 to purchase conservation 

easem
ents.   M

ore inform
ation available at: w

w
w

.nrcs.usda.gov/program
s/frpp 

$72 m
illion

Forest Legacy P
rogram

 
The E

P
A

 supports the Five-S
tar R

estoration P
rogram

 by providing funds to the N
ational Fish and 

W
ildlife Foundation and its partners, the N

ational A
ssociation of C

ounties, N
O

A
A

's C
om

m
unity-

based R
estoration P

rogram
 and the W

ildlife H
abitat C

ouncil. These groups then m
ake subgrants to 

support com
m

unity-based w
etland and riparian restoration projects. M

ore inform
ation available at:  

w
w

w
.epa.gov/ow

ow
/w

etlands/restore/5star/  

$500,000 

Freshw
ater M

ussel Fund 
The Forest S

ervice's Forest Land E
nhancem

ent P
rogram

 (FLE
P

) replaces the Forestry Incentives 
P

rogram
 and S

tew
ard Incentives P

rogram
. The program

 provides financial, technical, educational, 
and related assistance to S

tate Foresters or equivalent agencies to assist private landow
ners in 

sustainable forest m
anagem

ent to enhance production of tim
ber, fish and w

ildlife habitat, soil and 
w

ater quality, w
etland, recreational resources, and aesthetic values. M

ore inform
ation available at:  

w
w

w
.stateforesters.org/S

Flist.htm
l  

$5 m
illion

G
rassland R

eserve 
P

rogram
 

Through its Forest Legacy P
rogram

 (FLP
), the U

S
D

A
 Forest S

ervice supports state efforts to 
protect environm

entally sensitive forest lands from
 the conversion to non-forest uses through the 

use of conservation easem
ents and fee-sim

ple purchase. M
ore inform

ation available at:  
http://w

w
w

.fs.fed.us/spf/coop/program
s/loa/flp.shtm

l  

$56.5 m
illion

Land and W
ater 

C
onservation Fund 

The N
ational Fish and W

ildlife Foundation and the U
.S

. Fish and W
ildlife S

ervice are adm
inistering 

a fund to enhance and protect freshw
ater m

ussel resources. Funds are available for the 
enhancem

ent and protection of the m
ussel resource and for the restoration and cultivation of 

m
ussel shell populations allegedly affected by illegal acts.  M

ore inform
ation available at:  

http://w
w

w
.nfw

f.org/

N
ot available

Landow
ner Incentive 

P
rogram

 (N
on-Tribal) 

The 2002 Farm
 B

ill established the G
rassland R

eserve P
rogram

 (G
R

P
) for the purpose of restoring 

and conserving tw
o m

illion acres of grassland, rangeland, and pastureland. G
R

P
 w

ill do this through 
the use of up to 30-year rental agreem

ents and 30-year or perm
anent easem

ents. Total funding 
through 2007 is authorized at $254 m

illion in easem
ents, rental agreem

ents, and cost-share 
paym

ents for enrolling up to 2 m
illion acres. The current value of unfunded backlog is $898 m

illion. 
 M

ore inform
ation at:  http://w

w
w

.nrcs.usda.gov/program
s/G

R
P

/ 

none

Learn and S
erve A

m
erica 

P
rogram

 
LW

C
F uses offshore oil leasing revenues to support grants to S

tates, and through S
tates, local 

units of governm
ent for the acquisition and developm

ent of state and local park and recreation 
areas that guarantee public use in perpetuity.  M

ore inform
ation available at:  

http://w
w

w
.nps.gov/lw

cf 

$28 m
illion
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M
igratory B

ird 
C

onservancy 
The U

.S
. Fish and W

ildlife S
ervice's Landow

ner Incentive P
rogram

 (LIP
) grant program

 provides 
com

petitive m
atching grants to states, territories, and the D

istrict of C
olum

bia to establish or 
supplem

ent landow
ner incentive program

s. These program
s provide technical and financial 

assistance to private landow
ners for projects that protect and restore habitats of listed species or 

species determ
ined to be at-risk. M

ore inform
ation available at:  http://offices.fw

s.gov/statelinks.htm
l $21,660,902 m

illion

N
ational Fish and W

ildlife 
Foundation G

eneral 
M

atching G
rants 

Learn and S
erve A

m
erica provides students and youth w

ith opportunities to serve A
m

erica by 
connecting com

m
unity service w

ith academ
ic learning, personal grow

th, and civic responsibility. 
Typical projects address local needs in the areas of education, public safety, the environm

ent, and 
other hum

an needs. M
ore inform

ation available at:  http://w
w

w
.learnandserve.org/  

$37 m
illion

N
ational W

ildlife R
efuge 

Friends G
roup G

rant 
P

rogram
 

The N
ational Fish and W

ildlife Foundation's (N
FW

F) M
igratory B

ird C
onservancy (M

B
C

) program
 is 

a bird conservation grant fund supported by donations from
 birding businesses and their custom

ers, 
and m

atched by N
FW

F. The M
B

C
 w

ill fund projects that directly address conservation of priority 
bird habitats in the W

estern H
em

isphere. A
cquisition, restoration, and im

proved m
anagem

ent of 
habitats are program

 priorities. E
ducation, research, and m

onitoring w
ill be considered only as 

com
ponents of actual habitat conservation projects. M

ore inform
ation available at:  

w
w

w
.conservebirds.org  

$63,500 

N
ative P

lant C
onservation 

Initiative 
The N

ational Fish and W
ildlife Foundation operates a conservation grants program

 that aw
ards 

challenge grants, on a com
petitive basis, to eligible grant recipients. G

rants are aw
arded to projects 

that: (1) address priority actions prom
oting fish and w

ildlife conservation and the habitats on w
hich 

they depend; (2) w
ork proactively to involve other conservation and com

m
unity interests; (3) 

leverage available funding; and (4) evaluate project outcom
es. M

ore inform
ation available at:  

w
w

w
.nfw

f.org/guidelines.cfm
 

N
ot available

N
atural R

esources 
C

onservation S
ervice: 

C
onservation on P

rivate 
Lands 

The N
ational Fish and W

ildlife Foundation provides grants for projects that help organizations to be 
effective co-stew

ards of our N
ation's im

portant natural resources w
ithin the N

ational W
ildlife R

efuge 
S

ystem
. M

ore inform
ation available at:  w

w
w

.nfw
f.org/program

s/nw
rgp.cfm

 

$200,000 

N
onpoint S

ource 
Im

plem
entation G

rants 
(319 P

rogram
) 

The N
ational Fish and W

ildlife Foundation's N
ative P

lant C
onservation Initiative (N

P
C

I) supports on-
the-ground conservation projects that protect, enhance, and/or restore native plant com

m
unities on 

public and private land. This program
 is funded by the B

ureau of Land M
anagem

ent, Forest 
S

ervice, Fish and W
ildlife S

ervice, and N
ational P

ark S
ervice. M

ore inform
ation available at:  

http://w
w

w
.nfw

f.org/program
s/npci.cfm

N
ot available
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N
orth A

m
erican W

etlands 
C

onservation A
ct G

rants 
P

rogram
 

The goal of the partnership is to support high quality projects that engage private landow
ners, 

prim
arily farm

ers and ranchers, in the conservation and enhancem
ent of w

ildlife and natural 
resources on their lands. S

uccessful projects w
ill address conservation practices in ongoing 

agriculture, ranching, and forestry operations (at the w
atershed or landscape scale); offer value for 

fish and w
ildlife; include partnerships; and have a strong "on-the-ground" com

ponent. M
ore 

inform
ation available at:  http://w

w
w

.nfw
f.org/program

s/nrcsnacd.cfm

N
ot available

P
artners for Fish and 

W
ildlife P

rogram
 

Through its 319 program
, E

P
A

 provides form
ula grants to the states and tribes to im

plem
ent 

nonpoint source projects and program
s in accordance w

ith section 319 of the C
lean W

ater A
ct 

(C
W

A
). N

onpoint source pollution reduction projects can be used to protect source w
ater areas and 

the general quality of w
ater resources in a w

atershed. E
xam

ples of previously funded projects 
include installation of best m

anagem
ent practices (B

M
P

s) for anim
al w

aste; design and 
im

plem
entation of B

M
P

 system
s for stream

, lake, and estuary w
atersheds; basinw

ide landow
ner 

education program
s; and lake projects previously funded under the C

W
A

 section 314 C
lean Lakes 

P
rogram

. M
ore inform

ation available at: w
w

w
.cfda.gov (search on program

 66.460)   

$206 m
illion

P
esticide E

nvironm
ental 

S
tew

ardship G
rants 

The U
.S

. Fish and W
ildlife S

ervice's D
ivision of B

ird H
abitat C

onservation adm
inisters this m

atching 
grants program

 to carry out w
etlands and associated uplands conservation projects in the U

nited 
S

tates, C
anada, and M

exico. G
rant requests m

ust be m
atched by a partnership w

ith nonfederal 
funds at a m

inim
um

 1:1 ratio. C
onservation activities supported by the A

ct in the U
nited S

tates and 
C

anada include habitat protection, restoration, and enhancem
ent. M

exican partnerships m
ay also 

develop training, educational, and m
anagem

ent program
s and conduct sustainable-use studies. 

P
roject proposals m

ust m
eet certain biological criteria established under the A

ct. V
isit the program

 
w

eb site for m
ore inform

ation. (C
lick on the hyperlinked program

 nam
e to see the listing for 

"P
rim

ary Internet".) M
ore inform

ation available at:  http://w
w

w
.fw

s.gov/birdhabitat/index.shtm

$71.6 m
illion

P
residents E

nvironm
ental 

Y
outh A

w
ard 

The P
artners for Fish and W

ildlife P
rogram

 provides technical and financial assistance to private 
landow

ners to restore fish and w
ildlife habitats on their lands. M

ore inform
ation available at: 

http://ecos.fw
s.gov/partners/view

C
ontent.do?view

P
age=hom

e

$50 m
illion

P
rivate S

tew
ardship 

G
rants P

rogram
 

E
P

A
's P

esticide E
nvironm

ental S
tew

ardship P
rogram

 (P
E

S
P

) offers grants to support the reduction 
of risks from

 pesticides in agricultural and non-agricultural settings, and to im
plem

ent pollution 
prevention m

easures. M
ore inform

ation available at: http://w
w

w
.epa.gov/oppbppd1/P

E
S

P
/

$470,000 
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S
cience to A

chieve 
R

esults 
The U

.S
. Fish and W

ildlife S
ervice's P

rivate S
tew

ardship G
rants P

rogram
 (P

S
G

P
) provides grants 

and other assistance on a com
petitive basis to individuals and groups engaged in private 

conservation efforts that benefit species listed or proposed as endangered or threatened under the 
E

ndangered S
pecies A

ct of 1973, as am
ended, candidate species, or other at-risk species on 

private lands w
ithin the U

nited S
tates. M

ore inform
ation available at: 

http://w
w

w
.fw

s.gov/endangered/grants/private_stew
ardship/

$7.3 m
illion

S
m

all W
atershed 

R
ehabilitation P

rogram
 

The N
ational Fish and W

ildlife Foundation's P
ulling Together Initiative (P

TI) provides a m
eans for 

federal agencies to partner w
ith state and local agencies, private landow

ners, and other interested 
parties to develop long-term

 w
eed m

anagem
ent projects w

ithin the scope of an integrated pest 
m

anagem
ent strategy. M

ore inform
ation available at: http://w

w
w

.nfw
f.org/program

s/pti.cfm

$1.6 m
illion

S
tate W

ildlife G
rant 

P
rogram

 (N
on-Tribal) 

The S
cience to A

chieve R
esults (S

TA
R

) program
 is designed to im

prove the quality of science used 
in E

P
A

's decision-m
aking process. S

TA
R

 funds are provided for research in the follow
ing six areas: 

(1) S
afe D

rinking W
ater (includes source w

ater protection), (2) H
igh P

riority A
ir P

ollutants, (3) 
R

esearch to Im
prove H

um
an H

ealth R
isk A

ssessm
ent, (4) R

esearch to Im
prove E

cological R
isk 

A
ssessm

ent, (5) E
m

erging Issues, and (6) P
ollution P

revention and N
ew

 Technologies. M
ore 

inform
ation available at:  http://es.epa.gov/ncer/rfa/

$60,300,000 

S
ustainable A

griculture 
R

esearch and E
ducation 

This program
 provides essential funding for the rehabilitation of aging sm

all w
atershed 

im
poundm

ents that have been constructed over the past 50 years. This funding program
 helps 

com
m

unities rehabilitate dam
s to address critical public health and safety issues. M

ore inform
ation 

available at:  http://w
w

w
.nrcs.usda.gov/program

s/W
S

R
ehab/

$31.5 m
illion

Targeted W
atershed 

G
rants P

rogram
 

The U
.S

. Fish and W
ildlife S

ervice's (U
S

FW
S

) S
tate W

ildlife G
rant (S

W
G

) program
 provides grants 

to states, territories, and the D
istrict of C

olum
bia for w

ildlife conservation. The S
W

G
 program

 
provides funds to help develop and im

plem
ent program

s that benefit w
ildlife and their habitat, 

including species that are not hunted or fished. M
ore inform

ation available at:  
http://w

w
w

.fw
s.gov/offices/statelinks.htm

l

$60,335 

Transportation E
quity A

ct 
for the 21st C

entury 
Funding P

rogram
s 

S
A

R
E

 funds scientific investigation and education to reduce the use of chem
ical pesticides, 

fertilizers, and toxic m
aterials in agricultural production; to im

prove m
anagem

ent of on-farm
 

resources to enhance productivity, profitability, and com
petitiveness; to prom

ote crop, livestock, and 
enterprise diversification and to facilitate the research of agricultural production system

s in areas 
that possess various soil, clim

atic, and physical characteristics; to study farm
s that have are 

m
anaged using farm

 practices that optim
ize on-farm

 resources and conservation practices; and to 
prom

ote partnerships am
ong farm

ers, nonprofit organizations, agribusiness, and public and private 
research and extension institutions.  M

ore inform
ation available at:  w

w
w

.sare.org  

$12.3 m
illion
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U
rban and C

om
m

unity 
Forestry C

hallenge C
ost-

S
hare G

rants 

E
P

A
 is asking the nation's G

overnors, Tribal Leaders, and leading w
atershed organizations to apply 

for the next round of funding to support collaborative partnerships to protect and restore the nation's 
w

ater resources. M
ore inform

ation available at:  http://w
w

w
.epa.gov/ow

ow
/w

atershed/initiative/

$16.6 m
illion

W
ater and W

aste D
isposal 

S
ystem

s for R
ural 

C
om

m
unities 

The Transportation E
quity A

ct for the 21st C
entury (TE

A
-21) funds num

erous transportation 
program

s (S
urface Transportation P

rogram
 (S

TP
), N

ational H
ighw

ay S
ystem

, etc.) to im
prove the 

nation's transportation infrastructure, enhance econom
ic grow

th, and protect the environm
ent. 

S
tates m

ay spend up to 20 percent of the S
TP

 dollars used on certain projects to rehabilitate 
existing transportation facilities for environm

ental restoration and pollution abatem
ent projects, 

including the construction of storm
w

ater treatm
ent system

s. A
dditionally, each state sets aside 10 

percent of S
TP

 funds for transportation enhancem
ent projects, w

hich can include acquisition of 
conservation and scenic easem

ents and the m
itigation of highw

ay storm
w

ater runoff w
ater quality, 

as w
ell as scenic beautification, pedestrian and bicycle trails, archaeological planning, and historic 

preservation. These varied project types can be used to protect source w
ater areas during 

construction of transportation corridors. M
ore inform

ation available at:  w
w

w
.fhw

a.dot.gov/tea21/  

N
ot available

W
atershed P

rocesses and 
W

ater R
esources 

P
rogram

 

The U
.S

. Forest S
ervice's U

rban and C
om

m
unity Forestry C

hallenge C
ost-S

hare G
rant P

rogram
 

seeks to establish sustainable urban and com
m

unity forests by encouraging com
m

unities to 
m

anage and protect their natural resources. M
ore inform

ation available at:  
w

w
w

.treelink.org/nucfac/  

$1 m
illion

W
atershed P

rotection and 
Flood P

revention P
rogram

 
This U

S
D

A
 R

ural U
tilities S

ervice program
 provides m

onies to provide basic hum
an am

enities, 
alleviate health hazards, and prom

ote the orderly grow
th of the rural areas of the nation by m

eeting 
the need for new

 and im
proved rural w

ater and w
aste disposal facilities. Funds m

ay be used for the 
installation, repair, im

provem
ent, or expansion of a rural w

ater facility including costs of distribution 
lines and w

ell pum
ping facilities. Funds also support the installation, repair, im

provem
ent, or 

expansion of a rural w
aste disposal facility, including the collection and treatm

ent of sanitary w
aste 

stream
, storm

w
ater, and solid w

astes. M
ore inform

ation available at:  
w

w
w

.usda.gov/rus/w
ater/program

s.htm
  

G
rants: $380.5 m

illion; 
Loans: $1 billion; 
G

uaranteed Loans: $75 
m

illion
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W
etlands P

rogram
 

D
evelopm

ent G
rants 

The W
atershed P

rocesses program
 sponsors basic and m

ission-linked research that address tw
o 

areas: (1) U
nderstanding fundam

ental processes controlling a) source areas and flow
 pathw

ays of 
w

ater, b) the transport and fate of w
ater, sedim

ent, nutrients, dissolved m
atter, and organism

s 
(including w

ater-borne pathogens), w
ithin forest, rangeland, and agricultural environm

ents as 
influenced by w

atershed characteristics and contam
inant origin, and c) w

ater quality. (2) D
eveloping 

appropriate technology and m
anagem

ent practices for im
proving the effective use of w

ater 
(consum

ptive and non-consum
ptive) and protecting or im

proving w
ater quality for agricultural and 

forestry production, including the evaluation of m
anagem
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atershed P
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L 566 P
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 provides technical 

and financial assistance to address w
ater resource and related econom

ic problem
s on a w

atershed 
basis. P

rojects related to w
atershed protection, flood m

itigation, w
ater supply, w

ater quality, erosion 
and sedim

ent control, w
etland creation and restoration, fish and w

ildlife habitat enhancem
ent, 

agricultural w
ater conservation, and public recreation are eligible for assistance. Technical and 

financial assistance is also available for planning new
 w

atershed surveys. M
ore inform

ation 
available at:  http://w

w
w

.nrcs.usda.gov/program
s/w

atershed/

N
ot available
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A
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ent G
rants are intended to encourage com

prehensive 
w

etlands program
 developm
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oting the coordination and acceleration of research, 

investigations, experim
ents, training, dem

onstrations, surveys, and studies relating to the causes, 
effects, extent, prevention, reduction, and elim

ination of w
ater pollution. M
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ation available 

at:  http://w
w

w
.epa.gov/ow
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/w

etlands/grantguidelines/
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illion

Through this voluntary program
, the U

S
D

A
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atural R
esources C

onservation S
ervice (N

R
C

S
) 

provides landow
ners w

ith financial incentives to restore and protect w
etlands in exchange for 

retiring m
arginal agricultural land. To participate in the program

 landow
ners m

ay sell a conservation 
easem

ent or enter into a cost-share restoration agreem
ent (landow

ners voluntarily lim
it future use 

of the land, but retain private ow
nership). Landow

ners and the N
R

C
S

 jointly develop a plan for the 
restoration and m

aintenance of the w
etland. M

ore inform
ation available at: w

w
w

.nrcs.usda.gov  

The national budget is 
sufficient to enroll 150,000 
acres nationw

ide.



 
 
 
 
 
 
 

APPENDIX F 
 
 

ACTION REGISTER 
 
 

LITTLE CICERO CREEK WATERSHED MANAGEMENT PLAN 
HAMILTON COUNTY, INDIANA 

 



1 

Action Register 
Date: __________________ 
 
Goal (choose from goals listed below): _________________________________________ 
 
Task completed: __________________________________________________________ 
 
Type of task (circle appropriate task type): 
 
Meeting  Who attended by:  ___________________________________________ 
  ___________________________________________ 
  ___________________________________________ 
  ___________________________________________ 
 
Education  Number attended: _____ Number distributed: _____ 
 
 Distributed to:_______________________________________________ 
 
Investigation  Sources of information: _______________________________________ 
  _______________________________________ 
 
Field Work Description of Activity:________________________________________ 
 __________________________________________________________ 
 __________________________________________________________ 
 
Other Description of Activity:________________________________________ 
 __________________________________________________________ 
 __________________________________________________________
   
Please describe to which goal(s) or objective(s) this task applies, a listing of other actions 
required based on this task, and any suggested future actions. 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
 
 
Task completed by:___________________________________ 
 
Goals: 
Goal 1:   Increase stakeholder participation  
Goal 2:   Identify and begin to address E. coli issues 
Goal 3:   Reduce nutrient load 
Goal 4:   Reduce sediment load 
 



Sources: 
USGS Quad Map - USDA/NRCS - National Cartography & Geospatial Center.  Enhanced Digital 
Raster Graphic 7.5x7.5 1:24,000.  2001. 
 
14-digit HUC - US Geological Survey, Bernardin, Lochmueller and Associates.  
WATERSHEDS_HUC08_CATALOG_UNITS_USGS_IN: Cataloging Units, 14-digit, Hydrologic 
Units, in Indiana, (Derived from US Geological Survey 1:24,000 Polygon Shapefile). 2002. 
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Problem statement development occurred through the planning process in an effort 
to tie watershed stakeholders’ concerns with existing data and develop a clear 

pathway for future work in the Little Cicero Creek watershed.  The problem 
statements reflect information gathered during the planning process.  Details 

regarding stressors, pollutant sources, and identified critical areas are listed for 
each problem statement. 

 
 

Problem Statement 1  
It is important to form a watershed management plan that equitably accommodates the 
individual interests of stakeholders in the watershed and downstream 
Stressor 
Diverse values and lifestyles 
Sources 
• A diversity of water usage needs 
• Various land use practices throughout the watershed 
Critical Areas 
• Agricultural producers 
• Existing communities 
• New developments 

 

 
Problem Statement 2 
Residents in the watershed do not realize their daily impact on the watershed and its 
water quality 
Stressor  
Lack of public education 
Source 
Today’s lifestyle is not conducive to daily analysis of the consequences of everyday 
activities 
Critical Areas 
• Residential Lawn Care- application of fertilizer, lawn/garden watering 
• Residential septic maintenance 
• Outdoor water usage- car washing 
• Privately owned pond and/or streambank management 
 
 
 



 

 
 
Problem Statement 3 
Residents in the watershed are largely unaware of the watershed planning process or 
the existence of the watershed group 
Stressor 
Lack of public education 
Source 
Lack of interest in watershed issues due to lack of education 
Critical Areas 
• Schools 
• Neighborhood associations 
• Local interest groups  
• Agricultural and residential property owners 
 

Problem Statement 4 
Pathogen levels in the watershed regularly exceed the state standard of 235 
colonies/100mL, and often even exceed safety standards for partial human contact with 
the water (1,000 colonies/100mL) 
Stressor 
E. coli bacteria 
Source 
• Animal waste  
• Human waste  
Critical Areas  
• Livestock access to streams 
• Invasive waterfowl access to ponds 
• Failing septic systems 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 

Problem Statement 5 
Excessive nutrient levels, documented in historic and recent water quality sampling, are 
negatively affecting the quality of downstream surface waters such as Morse Reservoir. 
Stressor  
Nutrients 
Sources 
• Residential use of lawn fertilizer 
• Agricultural use of crop fertilizer 
• Organic materials 
• Soil erosion 
• Livestock access to streams 
• Improper disposal of yard waste 
• Future residential development sites 
• Runoff from livestock pasture 
Critical Areas 
• Crop fields 
• Residential lawns, particularly those close to surface water bodies  
• Any areas where yard waste may be disposed 
• Livestock operations (either pastured or confined) 

 

 
Problem Statement 6 
Sediment load carried through the watershed is degrading and filling waterbodies in the 
watershed and limiting their use for drainage, wildlife habitat, recreational, and aesthetic 
purposes 
Stressor 
Silt/sediment 
Sources 
• Bank erosion 
• Mismanagement of erosion control practices at construction sites 
• Lack of soil conservation practices in agricultural fields 
• Changes in land use 
• Livestock access to streams 
Critical Areas 
• Crop fields that are intensively tilled 
• New development areas 
• Newly cut banks or cleaned stream channels 
• Areas where livestock can trample streambanks 
 



 
 
 
Problem Statement 7 
It is important to provide stakeholders the support and resources needed to implement 
the watershed management plan and ensure the continuity of the watershed planning 
group into the future 
Stressor 
Lack of continuity in linking the WMP with implementation 
Source 
• Changes in political leadership 
• Lack of interest among watershed stakeholders 
• Lack of funding 
Critical Areas 
• Local government 
• Local non-profit or environmental interest groups 
• Schools 
 
 
 
 

Comments/Notes: 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  
 



Little Cicero Creek Watershed Tour  
Surrounding Land Use 

October 2005 
 

Crossing 1:  Symons Ditch and 246th Street 
• Wastewater treatment plant upstream from crossing 1. 
• Old sludge was present in bottom of channel. 
• Drinking water protection area near crossing 1 with grassy waterway tile. 
• There were horses along west side of site. 
• Trees were present on west side of stream and no trees were on east side. 

Crossing 2:  Symons Ditch and Eagletown Road 
• The area around site was grassy filter for runoff. 
• Southern tributary with cattle access slightly downstream from site flows into 

creek.  
• Northern tributary with cattle access further downstream from site flows into 

creek.  Two to three 12 foot tiles were present at the site of the cattle access. 
Crossing 3:  Symons Ditch and 256th Street and Six Points Road 

• The area around site was open field and wooded. 
Crossing 4:  Symons Ditch and Six Points Road 

• Wooded buffer on south side of creek and cemetery adjacent. 
Crossing 5:  Symons Ditch and Boxley (Sample Site No. 1) 

• Septic system at corner of Boxley Road and Six Points Road. 
• Wooded area around site as well as a 10 foot grass buffer. 

Crossing 6:  Jay Ditch and Boxley (Sample Site No. 2) 
• There was cattle access both up and downstream of site 6. 

Crossing 7:  Jay Ditch and 256th Street 
• Sparse trees located near site.  Doesn’t allow cattle access to stream. 

Crossing 8:  Jay Ditch and 246th Street 
• Not much buffer just north of site. Wooded area is located south (upstream) and 

to the east.  Hay field is located to the west. 
Crossing 9:  Jay Ditch and E 236, east of Six Points Road 

• Small buffer near site.  Wooded areas were located both upstream and 
downstream from the site. 

• Horse field was located to the northwest. 
Crossing 10:  Jay Ditch and Six Points Road 

• To the east there is an old gravel pit. 
• 20-30 feet of rip rap and then trees near site. 
• To the south the creek forks and there is very little buffer, just a grassy waterway.  

Would be a good place for buffer strip. 
Crossing 11:  Jay Ditch and 226th Street 

• Approximately 10 foot buffer around site. 
• Needs grassy buffer. 

Crossing 12:  Jay Ditch and SR 38 
• Small buffer located to the south of site. 
• Needs buffer to south of site (upstream). 



Crossing 13:  Jay Ditch and Six Points Road 
• Good slope to the north of site (downstream). 

Crossing 14:  Jay Ditch and 221st Street 
• Wood on east side of site and grassy area on west side. 

Crossing 15:  Ross Ditch and 256th Street 
• To the south (upstream) of the site there is very little buffer and the bed of the 

stream is dry. 
• Further upstream the stream forks and there is a fenced in cattle pasture. 
• A grassy ditch flows into the east most fork and needs a buffer. 

Crossing 16:  Ross Ditch and Meridian (Sample Site No. 3) 
• Horse farm located just south of this site. 
• Some erosion and little buffer which could have been caused by cattle. 

Crossing 17:  Little Cicero and Street south of 266th Street 
• Potential need for buffer near this site. 

Crossing 18:  Little Cicero and 266th Street 
• Minimal buffer south (upstream) of this site. 
• Constructed wetland to the northwest of site. 

Crossing 19:  Little Cicero and north of 266th Street, west of Arthur Baker Road 
• Old gravel pit to the west of site 19. 
• There is a tributary downstream of site 19 which has a mowed waterway.  Also 

there were some goats near this tributary.  Algae growth was present.  A sod 
farm was also located to the west of this tributary. 

Crossing 20:  Little Cicero and Dunbar Road 
• Upstream of site there are filter strips along the sides of the stream. 
• Grass waterway flows into creek just upstream of the site. 

Crossing 21:  Little Cicero and 276th Street 
• Ditch flows into site from the west (along E 276th St) which appears to have 

dredging along side of it.  Old CAFO also borders this ditch. 
• Appears there is also flow into this site from branching streams off of main ditch 

along E 276th St where there are goats and residential areas with high fertilizer 
use. 

Crossing 22:  Little Cicero and US 31 
• Tributary is downstream from site.  There is some grassy buffer to this tributary. 

Crossing 23:  Bennet Ditch and 266th Street (several crossings) 
• Tilled field upstream from site.  Golf course also located along side of stream. 

Crossing 24:  Bennet Ditch and Anthony Road 
• Small buffer is located upstream from site and at the site there is a decent buffer. 
• Tilled field is located to the west of the site and grassy area is located to the 

south of the stream. 
Crossing 25:  Bennet Ditch and 276th Street (Sample Site No. 5) 

• Upstream from site there are potential filter trees and a wheat field on the east 
side of the creek. 

• The site itself has a nice riparian corridor. 
Crossing 26:  Little Cicero and Anthony Road (Sample Site No. 4) 

• Grassy and wooded area surrounds this site. 



Crossing 27:  Little Cicero and 281st Street 
• Cattle grazing near site with limited access to stream. 
• Tilled field is on east side of stream. 

Crossing 28:  Little Cicero and Carson Road (Sample Site No. 6) 
• Filter strip could be added to length of stream between crossing 27 and 28. 
• Existing grassy waterway flows into stream just upstream of site. 
• Erosion is evident at this site. 

Crossing 29:  Little Cicero and Albright Road 
• Very little buffer between crossing 28 and 29. 
• Apparent flooding around this site. 
• Active erosion on north side. 

Crossing 30:  Little Cicero and Devaney Road 
• There is some buffer around this site.  Filter strip is too narrow. 
• There are tilled fields on both sides of stream. 
• Downstream there are several spots where algae are present and there are 

erosion problems. 
Crossing 31:  Little Cicero and N Webster Pit Road between Gwinn and Devaney Road 

• Around this site it is heavily pastured and the cattle/horses have access to 
stream. 

• This pasture area continues downstream to crossing 32. 
Crossing 32:  Little Cicero and 276th Street 

• At this site there were cattle in the stream and there was no buffer.  Cattle 
pasture surrounded stream. 

Crossing 33:  Taylor Ditch and 266th Street (Sample Site No. 7) 
• Wooded corridor surrounded this site providing good buffer for the stream. 

Crossing 34:  Taylor Ditch and Devaney Road 
• New subdivision located near site. 
• Needs more buffer. 
• Kennel is at end of grassed waterway that flows into stream just downstream of 

site. 
Crossing 35:  Taylor Creek and 256th Street 

• This site has well vegetated woody buffer. 
• Water was backed up and flooded over around site. 

Crossing 36:  Little Cicero and 266th Street (Sample Site No. 8) 
• Wooded area near site but tilled field was to the right of stream. 

Crossing 37:  Little Cicero and Gwinn Road 
• Homes under construction near stream.  Possible source of erosion. 
• Wooded to north of site. 

Crossing 38:  Little Cicero and 256th Street 
• This site was ok. 

 
 



Press Release 
 

LITTLE CICERO CREEK PLAN TO HELP HAMILTON COUNTY  
MAINTAIN QUALITY OF LIFE 

 
 
9/9/2005 
 
 

Little Cicero Creek’s watershed management plan comes at an opportune time for Hamilton County, when 

development is increasing rapidly and land is becoming more urban, according to Hamilton County Surveyor 

Kenton C. Ward. 

 

With a team of experts, state and local officials and residents, Ward is spearheading a plan that will guide 

management within the 25,800-acre watershed, located primarily in northwestern Hamilton County with a tip 

extending into southern Tipton County. The project began in March. 

 

“Hamilton County’s population has more than doubled since 1990, and the county was listed in The Wall Street 

Journal as one of America's ‘20 hottest white collar addresses’ in 2004. Of all U.S. counties, we rank eighth for 

quality of life,” Ward says, ticking off the county’s praises. “While such growth allows Hamilton County to shift 

into a whole new area of excellence, careful watershed management planning will keep it that way.” 

 

A watershed includes a network of streams, ditches, creeks and other above and below ground sources that drain 

to a larger water body. The towns of Sheridan, Atlanta, Arcadia, and Cicero roughly outline the area. Little Cicero 

Creek flows into Morse Reservoir.  

 

HAMILTON COUNTY SURVEYOR’S OFFICE One Hamilton County Square, Suite 188
Noblesville, Indiana   46060 
Phone  (317) 776-8495 
Fax  (317) 776-9628 

Contact: Robert Thompson,RLA 
Phone: (317) 776-8495 

FOR IMMEDIATE RELEASE 
 



Improving an “impaired waterway” 

“Water is a commodity that can’t be ignored,” Ward says. “For farmers, residents, industries and folks seeking 

recreation on Morse Reservoir, water impacts our quality of life. With multiple demands on Little Cicero Creek, 

we need to make sure that we manage it very carefully.”  

 

Indiana Department of Environmental Management lists Little Cicero Creek as an “impaired waterway”, meaning 

that it does not meet water quality standards through the Clean Water Act due to E. coli contamination and 

because it does not support a healthy community of fish and aquatic wildlife. (Escherichia coli, or E. coli, is one 

of hundreds of strains of bacteria that live in the intestines of healthy humans and animals. High levels may 

indicate the presence of contaminated water that may cause sickness when ingested.) 

 

The watershed management plan is jointly funded by an IDEM grant and Hamilton County. The plan will guide 

efforts to ensure that Little Cicero Creek is healthy and productive. It will address ways to control runoff and 

sedimentation to improve water quality, clarity, aesthetics and healthy aquatic resources.  

  

The long-term goal is to improve the watershed so that it is no longer classified as an impaired waterway and 

meets state water quality standards. 

 

Recent developments 

Twenty-five local residents and officials gathered in June at a public meeting to brainstorm more than 50 water 

quality concerns for Little Cicero Creek. Topics included land use planning, agricultural practices, residential 

issues, drainage, impacts on Morse Reservoir, and citizen outreach. The bulk of residents attending were 

landowners within the watershed. 

 

To identify areas where soil and water management actions will have the greatest effect, the county welcomes 

comments from citizens in the area as they review existing data from the watershed and Morse Reservoir. As part 

of the research, consultants are collecting water samples along Little Cicero Creek to test for high levels of E. coli, 

nutrients, and habitat condition. 

 

Other project consultants are putting flesh on the bones for a draft management plan and posting all meeting 

information to the project website (http://djcase.com/cicerocreek) for citizens wanting updates on Little Cicero 

Creek watershed planning.   

 

Eighteen steering committee members, including representatives from agencies, organizations and residents, will 

guide the effort. The management plan should be complete by late 2006.   

 



How you can help 

The Little Cicero Creek Plan Steering Committee welcomes additional members and project reviewers, including 

landowner and representatives from water use, health and planning offices. They also seek knowledgeable folks 

who can give input on the history of land and water use in the area bounded by the towns of Sheridan, Arcadia, 

Atlanta, and Cicero. 

 

Steering committee members oversee the planning effort by reviewing information as it develops and guiding its 

direction. They will meet several times during the course of the project. Project reviewers will comment on the 

plan as it is drafted. All steering committee meetings are open to public. The next meeting will be September 29 

at 10:00 a.m. in the Hamilton County Judicial Building room 1-A, Noblesville. 

 

“This is a chance for Hamilton County residents to make a difference,” says Ward. “This has always been a 

progressive county, and we encourage folks to get involved.”  

 

If you would like to participate or have information to share, contact Robert Thompson at the Surveyor’s Office at 
317-776-8495. 
.  

 
### 
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Press Release 
Little Cicero Creek Watershed Management Plan 

Steering Committee Hosts Watershed Tour 
Hamilton County, IN, November, 2005:  Last month, the steering committee of the Little Cicero 
Creek watershed management team hosted a driving tour of the Little Cicero Creek 
watershed in Hamilton County.  A dozen watershed stakeholders participated, with 
representatives from the Hamilton County Soil and Water Conservation District, the Hamilton 
County Surveyor’s office, the Hamilton County Health Department, the Indiana Department 
of Environmental Management (IDEM), Veolia Water Company, and environmental 
consultants Schneider Engineering and JfNew attending.   

The watershed tour included a tour of the Sheridan Wastewater Treatment Plant, which 
discharges into the Little Cicero Watershed, and numerous areas where Hamilton County 
roads intersect stream crossings.  The purpose of the tour was to allow steering committee 
members to observe first-hand how land use throughout the watershed affects water quality.  
The information gathered during the tour will help the committee as they create a watershed 
management plan for Little Cicero Creek and its tributaries. 

The watershed study, being carried out with the help of a federal grant administered by IDEM, 
focuses on stormwater runoff and nonpoint source pollution (NPS), which unlike pollution from 
industrial and sewage treatment plants, comes from many diffuse sources. According to the 
Environmental Protection Agency (EPA), NPS pollution is caused by rainfall or snowmelt moving 
over and through the ground. As the runoff moves, it picks up and carries away natural and 
human-made pollutants, depositing them into lakes, rivers, wetlands, coastal waters, and even 
our underground sources of drinking water. Nonpoint source pollutants include: 

• Excess fertilizers, herbicides, and insecticides from agricultural lands and residential 
areas; 

• Oil, grease, and toxic chemicals from urban runoff and energy production; 

• Sediment from improperly managed construction sites, crop and forest lands, and eroding 
streambanks; 

• Salt from irrigation practices and acid drainage from abandoned mines; and 

• Bacteria and nutrients from livestock, pet wastes, and faulty septic systems. 
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Overall, the tour crossed the stream and tributaries at almost forty sites throughout the 
watershed, observing land use adjacent to the streams, visual indicators of water quality, 
and the use or lack of use of soil conservation practices (often referred to as ‘best 
management practices’ or ‘BMPs’).   

Water quality can often be assessed (very generally) simply by looking at what is happening 
in or around a stream.   Some activities that have a negative effect on water quality may 
include allowing livestock direct access to streams, land development practices near 
streams with insufficient erosion control, or failing septic systems.  On the other hand, water 
quality may be positively impacted by the use of BMPs such as conservation tillage, filter 
strips, and riparian corridor preservation or restoration. 

The information gathered during the watershed tour will aid the Little Cicero Creek 
watershed planning team in making planning decisions for the healthy management of the 
watershed long into the future.  For more information about this project, please visit the 
project’s website at http://www.djcase.com/cicerocreek.   

For questions or information on participating in the project please contact Robert Thompson 
at the Hamilton County Surveyor’s Office, at 317.776.8495. 
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Press Release 
Little Cicero Creek Watershed Management Plan 
A New Year Means a Renewed Effort to Improve the Health of Little Cicero Creek 
 

Hamilton County, IN, January, 2006:  With the start of a new year, the Little Cicero Creek 
Watershed Management Planning Committee is moving forward with the development of a 
management plan for the Little Cicero Creek watershed.  Partnerships forged in 2005 between 
the Indiana Department of Environmental Management (IDEM), Hamilton County, other public 
and private institutions, and local citizens, will ensure continued progress through 2006 and 
beyond.   

The study and design of the plan is partially funded by a Section 319 grant from IDEM to 
address the classification of Little Cicero Creek as an “impaired waterway”.   An impaired 
waterway is one that does not meet Indiana's water quality standards for designated uses 
or other natural resource goals, such as aquatic life support, fish consumption or 
recreational use.  The impairment of Little Cicero Creek is likely the result of non-point 
source pollution (NPS) originating from numerous diffuse sources, which send pollutants 
through the watershed via overland flow, and ultimately into Little Cicero Creek and its 
tributaries.  Specific sources of NPS include excessive use of fertilizers, herbicides, or 
insecticides from agricultural lands or residential areas; oils, grease, and toxic chemicals 
from urban runoff and energy production; sediment from improperly managed 
construction sites, crop or forest lands, or eroding streambanks; salt from irrigation 
practices and acid drainage from abandoned mines; and bacteria and nutrients from 
livestock, pet wastes, and faulty septic systems. 

The Planning Committee hosted its fourth steering committee meeting in November 2005, to 
further address water quality concerns and discuss anticipated watershed impacts of 
development in Hamilton County.  During the November meeting, JFNew presented 
preliminary results of water quality sampling required as part of this project.  A total of four 
sampling events were needed to create “snap shots” of current water quality in the watershed.   
Final results included two samples taken in base flow conditions and two taken immediately 
after large rain events.  Samples were collected from eight locations throughout the watershed.  
Upon preliminary review of the samples, it was found that higher concentrations of pollutants 
were identified in the main channel of Little Cicero Creek.  This makes sense, as Little Cicero 
collects water and pollutant loads from all the smaller tributaries in the watershed. 

The Fifth Steering Committee Meeting is scheduled for Thursday, February 9th, at 1:30 pm in 
the Hamilton County Judicial Building room 1-A, in Noblesville.   As always, the general public 
is welcome.   
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The agenda of the next steering committee meeting will include the development of the 
mission of this project, and the identification of goals and objectives.  In addition, the Planning 
Committee will discuss the relationship between final sampling results and observations made 
during the October 2005 watershed tour.  

For more information about this project, schedules, or current updates, please visit the 
project’s website at http://www.djcase.com/cicerocreek. 

For questions regarding the project or participation, please contact Robert Thompson 
at the Hamilton County Surveyor’s Office, at 317.776.8495. 

 
 
 
 
 

 
 

 
 

 



 

Little Cicero Creek Watershed Management Plan 
7th Steering Committee Meeting 
Tuesday, September 19, 2006, 10:00am – 11:00am 

Hamilton County Judicial Building, Room 1A 
 

-- NOTES -- 
 
Purpose   
Hand out Watershed Management Plan (WMP) draft report, discuss BMP areas, and 
choose date for next public meeting. 
 
Present 
Bob Thompson Hamilton County Surveyor’s Office 
Sky Schelle  Indiana Department of Environmental Management 
Sonny Beck  Beck’s Hybrids 
Greg Bohlander Farm Bureau 
Amanda Figolah BSU Graduate Student 
Amy Smith  JFNew 
  
Agenda 
 
Welcome and progress update  
Introductions 
General update of progress of WMP 
 
 
Presentation of Draft of WMP 
The draft of the WMP was presented to the group by Amy Smith.  Paper copies of the 
report were handed out.  Paper copies will be mailed to all stakeholders not present at the 
meeting.  Amy Smith noted that this draft report has a few more details to be added such 
as the finalization of Best Management Practices (BMPs) and a few figures.  Once these 
figures are completed they will be posted on the website and sent to stakeholders for their 
final review.  All comments on this draft of the report must be received by JFNew by 
October 13, 2006.  Any comments received after this date will not be added into the 
report as the final draft is due to IDEM by October 31, 2006.  Comments can either be 
made on the paper copy of the report and mailed, faxed, or emailed to Heather Bobich of 
JFNew. 
 
 
Discussion of BMP Areas 
Amy Smith presented a map of the proposed areas in the watershed for BMPs.  The 
BMPs discussed included filter strips, no till agriculture, cattle exclusion areas, and 
potential wetland restoration areas.  Comments on these proposed BMPs were requested.   



A suggestion was made by Bob Thompson to look at aerial photographs of the watershed 
to make sure that the areas where we are proposing filter strips do not already have filter 
strips.  Sonny Beck indicated that a portion of the area next to the stream where filter 
strips are proposed already is in filter strips.  It was questioned on the placement of the 
areas where no till agriculture is proposed.  There was discussion on the effectiveness of 
areas of no till that are more distant from Little Cicero and its tributaries.  It was 
suggested that some of these areas of proposed no till be moved to closer to the stream.  
Mr. Beck indicated that in some instances, no till fields that are next to streams have corn 
stalks that wash into the streams during periods of heavy rain.  He said that filter strips 
seem to work better since these corn stalks can be caught in the filter strips before they 
enter the stream channel.  Suggestions were made for the inclusion of more filter strips 
versus no till agriculture areas.  Mr. Beck indicated that the portion of the mainstem of 
Little Cicero that flows through his property has many problems with erosion.  He 
suggested that bank stabilization be added to this area.  Amy Smith asked for Sky 
Schelle’s comments on IDEM’s views of adding bank stabilization to the list of BMPs.  
Mr. Schelle indicated that IDEM does not usually fund bank stabilization but that 
occasionally exceptions can be made in instances were bank stabilization is combined 
with other BMPs.  He said that we can make a case that filter strips are being added 
upstream of the suggested bank stabilization and would be used in combination to 
prevent sediment from eroding into the stream channel.   
 
When asked if there are any additional areas on the map where BMPs could be added, it 
was suggested that the areas of high nutrient sources indicated on the map could also be 
potential areas for filter strips.   The Sheridan Wastewater Treatment Plant was also 
indicated as an area where BMPs could be added.  Once these changes are taken into 
account and addressed in a new map, this figure will be made available to the 
stakeholders for their review. 
 
Discussion of Next Public Meeting and Steering Committee Meeting 
Several dates were suggested for the next public meeting.  As two more public meetings 
are needed, discussion was on dates for both of these meetings.  Some suggested dates for 
the next public meeting were October 11, 17, 19, and 25.  Bob Thompson said he would 
look into associating the meeting with the next Morse Waterways Association meeting or 
at Cicero Parks or Osprey Parks in Morse.  Bob Thompson suggested that the final public 
meeting be conducted after the next County Drainage Board Meeting.  This meeting 
needs to be sometime in November or December.  November 27th and December 11th are 
two possible dates when the County Drainage Board is meeting.  Adding on the public 
meeting to the county meeting will need to be discussed with the County Surveyor.   
------------------------------------------------------------------------------------------------------------ 
Local Sponsor: 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
 
Contractor contacts: 

- Heather Bobich, 317-388-1982, hbobich@jfnew.com 
- Amy Smith, 317-388-1982, asmith@jfnew.com 



 
Schneider Corporation (engineering) 

- Bill Ghalayini, 317-826-7100, bghalayini@schneidercorp.com 
 
 
 



 

Little Cicero Creek Watershed Management Plan 
6th Steering Committee Meeting 

Thursday, May 11, 2006, 11:00am 
Hamilton County Judicial Building, Room 1A 

 
-- NOTES -- 

 
Purpose   
Review Watershed Management Plan (WMP) progress, present project vision, 
mission and goal, and review schedule. 
 
Present 
Bob Thompson Hamilton County Surveyor’s Office 
Sky Schelle  Indiana Department of Environmental Management 
Bruce Vester    Beck’s Hybrids 
Sonny Beck  Beck’s Hybrids 
Lenore Tedesco IUPUI 
Amanda Smith Hamilton County Parks 
Heather Bobich          JFNew 
Amy Smith  JFNew 
  
Agenda 
 
Welcome and progress update  
Introductions 
General update of progress of WMP 
 
Presentation and Discussion of Mission Statement and Vision Statement 
The final drafts of the mission and vision statements were presented to the group by 
Heather Bobich and time was offered for comments/questions.  The general consensus 
was positive, and it was decided that if any questions or concerns come up in the next 
week that they should be emailed to Heather. 
 
The mission statement: 
The stakeholders of the Little Cicero Creek watershed will develop a management plan 
that promotes community partnerships, education, and scientific understanding of the 
watershed, and will develop strategies that restore, protect, and enhance the natural 
resources of Little Cicero Creek, its tributaries, and downstream. 
 
The vision statement: 
A healthy and stable watershed system that supports species diversity, helps protect 
Morse Reservoir water quality, and improves the quality of life in the Little Cicero Creek 



watershed while maintaining the important social, economic, and recreational uses of the 
area. 
 
Review of Draft Goals 
Amy Smith presented and reviewed the first draft of the project goals with the group.   
 
1. Reduce the concentrations of E. coli in the watershed to meet the state standard of 

235 colonies/100mL  (4) 
 

Discussion: 
-Is this a realistic goal?  We need to make sure that goals set in the WMP are 
attainable 
-Still need to be able to identify a specific source of the bacteria, whether it be from 
humans, livestock, or wild animals such as waterfowl.  Eagle Creek received a grant 
to do DNA ribotyping.  According to Dr. Tedesco, the results were not as useful as 
they would have hoped, as they had an approximate 50% unknown in their results. 
-In discussing a realistic goal to set for reducing fecal coliform in the Little Cicero 
Creek watershed, Dr. Tedesco reviewed what was done in the Eagle Creek watershed.  
They made it a goal of their project to reduce the number of times the bacterial load 
peaked at above 1,000 colonies/100mL.  This allowed the project administrators to 
focus on specific events, such as storms, that caused levels of bacterial levels to peak, 
and also to focus on more specific sources. 
-A suggestion to help identify sources in the LCC watershed was to check NPDES 
discharges from treatment plants, which are kept on public record.  Sky Schelle said 
he would email an IDEM contact for the NPDES program to Heather Bobich.  
-Dr. Tedesco said that fecal coliform levels tend to peak seasonally, according to 
when treatment plants do or don’t treat their discharge water with chlorine.  Amy 
Smith mentioned she was informed during the interviews, that the Town of Sheridan 
treats their discharge with chlorine year-round, so it is unlikely that the WWTP in 
Sheridan is a significant source of fecal coliform in the watershed.   
-The group also discussed the likelihood of private septic systems contributing to the 
bacterial load in the watershed.  Dr. Tedesco mentioned that getting information 
regarding the ages of houses can help identify possible bacteria sources; older homes 
are more likely to have malfunctioning septic systems.  Sources of this information 
can be found by looking up old permits at the health department (Lora Shrake) or 
county planning office (Chuck Kiphart). 
 

2. Reduce the concentration of nutrients in the watershed to a level that is safe for 
recreation (5) 

 
Discussion: 
-Heather asked whether algal blooms are more an aesthetic issue or a health issue.  
They are definitely a health issue, particularly in Morse Reservoir, where public 
events on the lake have been canceled in the past due to blooms.   
-It was suggested that the nutrient loads in the LCC watershed need to be compared 
with bloom events in the reservoir.  What levels tend to be connected to events?  It 



was also mentioned that the LCC watershed is actually approximately 20% of the 
total watershed of the reservoir, not 7% as previously claimed.  
-Right now there are no state standards in place for nutrient loading or levels, but 
federal standards are now in draft form.  Dr. Tedesco mentioned that this information 
had been shared with Sara Slater-Atwater in the past. 
-Dr. Tedesco mentioned that Morse began seeing significant increases in algae around 
2000 and it has remained a problem.  Part of this is due to the natural aging process of 
reservoirs, but it is also a factor of watershed inputs. 
 

3. Control erosion in the watershed to reduce the amount of sediment affecting the use 
of Little Cicero Creek for its aesthetic value, drainage capabilities, wildlife habitat, 
and recreational uses (6) 

 
Discussion: 
-Sky Schelle mentioned that this goal needs to discuss specifics numbers in relation to 
reducing sediment load.  He reviewed the three calculations necessary to do this; 1) 
Current load (from JFNew sampling), 2) the desired load described in the goal, 3) and 
the reduction in load necessary to meet this goal. 
-Loading calculations need to be done before this goal can be finalized. 
-For the purposes of goal setting, the focus should be on setting goals for nutrient 
loads versus nutrient concentrations. 
 

4. Increase public education and involvement in the watershed planning and 
improvement process (2,3) 

 
Discussion: 
-Bob Thompson stated that Hamilton County, as an MS4, is already focusing on 
public awareness of water quality issues. 
-Bruce Vester mentioned that the Morse Waterway Association is aware of the LCC 
watershed planning process and that they were having a meeting the evening of 
Wednesday, May 17 that he would be attending.  He said he would pass out the 
problem statement ranking worksheet to the group for their input as well. 
-Amanda Smith mentioned that it might be a good idea to host the next LCC public 
meeting with Hamilton County Parks. 
-Bob Thompson also mentioned the availability of Phase II funding (for Amanda 
Smith’s education programs) for public service announcements and educational 
programs. 
-Karen Blake is the contact for public education in the Arcadia and Cicero area. 
-Amanda Smith mentioned that there have been some efforts to get a volunteer 
monitoring (through Riverwatch) network going in Hamilton County, but it was not 
yet established.  They are still working on drumming up interest. 
-Heather Bobich mentioned the benefits of getting schools involved in Riverwatch 
and volunteer programs. 
-Amanda mentioned that there are few schools that approach her regarding water 
quality education, that she hears mostly from retired people. 



-CEES and Hamilton County Parks have been partnering in education efforts, 
including the science education program at IUPUI 
-Hamilton County has up to $40,000 in grants per year available through the 
surveyor’s office.  These could be used to initiate programs at parks, such as teacher 
workshops, student workshops, and weekend family workshops. 
 

5. Implement best management practices (BMPs) that are economically feasible and 
environmentally viable (7) 

 
Discussion: 
-Try to tie this in with loads and BMPs used. 
-No further comments 
 

6. Develop a WMP that equitably considers the diverse needs of stakeholders both 
within and downstream of the Little Cicero Creek watershed (1) 

 
Discussion: 
-This goal ties back to the education goal.  Amanda Smith said that she can assist 
with public education pamphlets, etc.  that can be handed out at schools, public 
libraries, or mailed with newsletters. 
-Information could be sent with lawn care pamphlets. 
-Could offer suggestions for reducing pollutants by using native plantings, phosphate-
free fertilizers (where can you get them in Indiana?).  Some states have banned the 
use of Phosphorous in fertilizers. 
-Information on N:P ratios used in the watershed can be obtained from local stores or 
Coops. 

 
Problem Statement Ranking 
Due to the lack of response from the first issue of the problem statements to the steering 
committee for their ranking preferences,  Heather passed around the worksheet to be 
filled out by the committee members and then returned before the end of the meeting. 
 
Bruce Vester said he could pass out the worksheet at the Morse Waterways meeting next 
Wednesday. 
 
Upon filling out the worksheets, the meeting, which was running late, was adjourned at 
11:30am. 
------------------------------------------------------------------------------------------------------------ 
Local Sponsor: 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
 
Contractor contacts: 

- Heather Bobich, 317-388-1982, hbobich@jfnew.com 
- Amy Smith, 317-388-1982, asmith@jfnew.com 

 



Schneider Corporation (engineering) 
- Bill Ghalayini, 317-826-7100, bghalayini@schneidercorp.com 

 
 
 



 

Little Cicero Creek Watershed Management Plan 
5th Steering Committee Meeting 

Thursday, February 9, 2006, 1:30-3:30 pm 
Hamilton County Judicial Building, Room 1A 

 
-- NOTES -- 

 
Purpose   
Review Watershed Management Plan (WMP) progress, develop a project vision, mission  
and goal, review schedule, discuss sampling results and watershed tour, and discuss 
identified resources. 
 
Present 
Kent Ward  Hamilton County Surveyor  
Bob Thompson Hamilton County Surveyor’s Office 
Sky Schelle  Indiana Department of Environmental Management 
Steve Holt             Hamilton County Commissioner 
Andrew Conover        Hamilton County Surveyor’s Office                       
John South                  Soil and Water Conservation District    
Greg Bohlander Indiana Farm Bureau 
Bruce Vester    Beck’s Hybrids 
Roger Goings  Landowner 
Mike Hutson  Landowner 
Steve Baitz                  Hamilton County Surveyor’s Office                                                                 
Sara Slater-Atwater JFNew                                                                 
Heather Bobich          JFNew 
Amy Smith  JFNew 
  
Agenda 
 
Welcome and progress update  
Introduce project team 
General update of progress of WMP 
 
Review and discuss Watershed Management Plan (Sections 1-3) 
Heather Bobich discussed narrative and technical aspects of report for Sections 1-2.  
Heather suggested only including Sheridan, Boxley, and Cicero in the description of 
towns for the report because these are the only towns within the watershed.  A comment 
was made to include Arcadia because city limits are within the watershed.  Figure 21, 
Land Use in the Little Cicero Creek Watershed, will be compared to Hamilton county 
data and aerial photographs to verify the current land use.  Bob Thompson indicated that 
there are new soil maps for the county available online.  Trenton Oil Field (Figure 5) and 
Tipton Till Plain (Figure 6) figures will both be removed from report because the entire 



watershed is within these geologic regions.  Efforts will be made to make the water use 
section more watershed specific as opposed to general Hamilton county data.   
Suggestions were made to switch to a 2 or 5 ft topographic map to make the topography 
figure more readable.   Possibilities include using soil maps.  Endangered species section 
will be revised to state that there are no endangered species that have been identified 
within the watershed, but potential habitat is present.  Suggestions are needed for any 
additional organizations that need to be added to the organizational resources section of 
the report. 
 
Amy Smith discussed water quality data from Section 3 of report.  E. coli and fecal 
coliform concentrations are high throughout the watershed.  Nitrogen and phosphorus 
concentrations tended to be high throughout the watershed.  Samples taken in the 
ditches/streams closest to the headwaters had the poorest water quality.  A suggestion 
was made to include total suspended solids calculation of ton/acre-year.   
 
Review of Problem Statements 
Heather Bobich discussed the problem statements developed from the 1st public meeting.  
A copy of the problem statements was handed out to all attending the meeting.  No 
comments were made on problem statement 1.   
 
Problem statement 2 brought up discussion of fertilizer use in watershed.  Farmers tend to 
be careful of amount of fertilizer that is used on fields due to the cost.  Comments were 
made that fertilizer can be a problem depending on whether or not it rains right after 
application and if there are buffer zones present.  Suggestion was made to educate 
residents to use fertilizers properly and to use more eco-friendly fertilizers with little or 
no phosphorus content.  Farm tiles may be a possible source of nutrient loading.   
 
Problem statement 3 considered public education.  Comment that Household and 
Hazardous Wastes have displays for classrooms that may be used.  Also mailings, public 
events, and cleanups can be linked to the watershed management plan (suggestion to talk 
to Karen Blake, administrator of town of Cicero).  Additional critical areas suggested 
were decision makers including planning boards and county commissioners.   
 
Problem statement 4 indicated the high pathogen levels in the watershed.  A suggestion 
was made to contact the county health department on the percentages of septic systems 
that are leaking and E. coli concentrations. 
 
Problem statement 5 addressed excessive nutrient levels.  Suggestion was made to look at 
wastewater treatment plant at headwaters of the watershed since a large concentration of 
contaminants was found in samples taken in this area of the watershed.  Question was 
posed if there is a way to tell the amount of natural vegetation decay that is healthy. 
 
Problem statement 6 concerned sediment load.  Comment was made that there appears to 
be increased siltation in reservoir, but this may be due to people’s perception. 
 



Problem statement 7 addressed concerns on implementation of the WMP.  Suggestions 
were made that the plan should consider economic benefits. 
 
Vision, Mission, & Overall Goal 
Heather Bobich explained that ideas are needed for an overall vision, mission, and goal 
for the WMP.  A handout was provided as a basis to start thinking about these statements. 
 
WMP 2006 Schedule 
Sara Slater-Atwater handed out and explained the draft WMP 2006 Schedule.  The 
schedule highlights important dates and provides a timeline for draft sections of the 
WMP. 
 
Next Steps 
Heather Bobich explained, using a handout, specific areas of concern for the WMP.  
There were questions concerning the calculation that the Little Cicero Creek Watershed 
has only a 7% contribution to the Morse Reservoir watershed. 
 
Miscellaneous Comments 

• Vision and mission statement development – the team needs to create a “living 
mission” that can change slightly as project progresses.  Please send suggestions 
and comments to Sara Slater-Atwater. 

• Please have all comments on Sections 1-3 of the WMP to JFNew by Monday, 
February 20.  Please email to Sara Slater-Atwater. 

• Please email all comments on problem statements to Heather Bobich by 
Wednesday, March 1. 

• Suggestion to use Indianapolis Water Company data for comparison with water 
quality data. 

• Use town of Sheridan website to notify public of next public meeting.  
Community building could be possible meeting location. 

• Interview suggestions- Steve Hold (county commissioner), town commissioners 
and planners 

 
  WMP Writing 

• JFNew will still be referring to steering committee’s comments on existing report 
text.  

• JFNew intends to reformat some figures and add new figures and tables to the 
text. 

• JFNew will continue with writing additional sections of the report. 
 
Next Steps 
Date and agenda for 2nd Public Meeting – Thursday, March 16, 7-9 , Sheridan 
Communtiy Center, 300 E. 6th Street 
Purpose:  present to public water quality sampling results 
 
Date and agenda for 6th Steering Committee Meeting – Thursday, May 11, 10-12 am, 
Hamilton County Judicial Building, Room 1A 



Purpose: review public meeting, review status of WMP, TBD 
 
 
Meeting adjourned at 3:30 pm 
------------------------------------------------------------------------------------------------------------ 
Local Sponsor: 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
 
Contractor contacts: 
JFNew (water quality sampling) 

- Sara Slater-Atwater, 317-388-1982, sslater@jfnew.com 
- Brian Neilson, 317-388-1982, bneilson@jfnew.com 
- Heather Bobich, 317-388-1982, hbobich@jfnew.com 
- Amy Smith, 317-388-1982, asmith@jfnew.com 

 
Schneider Corporation (engineering) 

- Bill Ghalayini, 317-826-7100, bghalayini@schneidercorp.com 
 
 
 



 

Little Cicero Creek Watershed Management Plan 
4rd Steering Committee Meeting 

Thursday, November 17, 2005, 10:00am-Noon 
Hamilton County Judicial Building, Room 1A 

 
-- NOTES -- 

 
Purpose   
Introduce new members of the project team, review and discuss sampling results, review 
progress, review watershed tour, develop a vision and mission, and discuss identified 
resources.  
 
Present 
Bob Thompson HCSC                                    
John South               SWCD                                                                
Scott Beck  Landowner/Beck’s Hybrids  
Lora Shrake        CEES/IUPUI                                
Sara Slateer-Atwater JFNew                                     
Brian Neilson         JFNew                                    
Heather Bobich          JFNew 
  
Agenda 
 
Welcome and progress update  
Introduce changes in project team 
Sampling results – Sara’s presentation 
Review of watershed tour 
 
DJCase has stepped down as the facilitator.  JFNew has Brian Neilson and Heather 
Bobich joining the project team.  Brian, who will be the facilitator, is a professional 
engineer specializing in stormwater, and Heather is a past Watershed Project Manager 
(PM) for the Indiana Department of Environmental Management (IDEM).  Sara Slater-
Atwater will remain project PM.  JFNew will now be the main author for the Watershed 
Management Plan (WMP), and will be following the IDEM guidelines closely.  DJCase 
will continue to host the web site. 
 
Watershed Tour 
A watershed tour took place on October 25th with several participants including: 
Bob Thompson  HCSO  
Sky Shelle  IDEM 
John South    SWCD  
Jhani Laupus  Veolia Water  
Jeanette McGavic HCHD 



Amanda Hartley HCHD 
Amy Ballman  HCHD 
Sara Slater-Atwater JFNew 
John Richardson   JFNew 
Brian Neilson   JFNew 
 
The watershed tour began with a tour of the Sheridan Waste Water Treatment Plant 
(WWTP), located in the headwaters of Little Cicero Creek.  The group was shown the 
process of wastewater entering the plant, the cleaning and settling, and the outlet into 
Symons Ditch.  Afterwards the tour group drove around the watershed looking at land 
uses and possible Best Management Practice (BMP) placement.  A brief summary was 
handed out.  If anyone has any comments on the summary or additional information 
please contact Sara Slater-Atwater. 
 
Update on water quality sampling (JFNew) 
Sara Slater-Atwater gave a summary of the water quality sampling results.  Some of the 
results were recently received so analysis is preliminary.  Sample site #4 (Little Cicero at 
Anthony Road) and #8 (Little Cicero at 266th) have the highest pollutant/nutrient loads.  
This will be further investigated as part of the WMP.  Nitrate results from the last 
sampling event were unavailable.  The next meeting will attempt to relate analyses results 
and observations made during watershed tour.   
 
Miscellaneous Comments 

• Mission statement development – the team needs to create a “living mission” that 
can change slightly as project progresses.  This will be discussed in the next 
meeting. 

• How does Little Cicero Creek compare (water-quality wise) to other watersheds 
in Central Indiana.? 

• Bob.Thompson  would like in the future to be able to identify specific E.coli 
sources (per DNA sampling).  Perhaps this could be part of future 319 funding. 

• Bob discussed the availability to use the Hamilton County GIS data. 
• Hamilton County will be investigating and mapping all channels and outfalls in 

the county’s creeks.   
 
  WMP Writing 

• JFNew will still be referring to steering committee’s comments on existing report 
text.  

• JFNew intends to reformat the WMP report and make it available for review a 
couple of weeks prior to the next meeting. 

 
Next Steps 
Date and agenda for 5th Steering Committee Meeting – Thursday, February 16th, 10am 
Purpose: discuss correlation (if any) of watershed tour and water quality sampling 
results, set public hearing agenda, develop goals, objectives, and potential solutions for 
prioritized concerns; identify and target actions to critical areas. 
 



Meeting adjourned at 11:30 
------------------------------------------------------------------------------------------------------------ 
Local Sponsor: 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
 
Contractor contacts: 
JFNew (water quality sampling) 

- Sara Slater-Atwater, 317-388-1982, sslater@jfnew.com 
- Brian Neilson, 317-388-1982, bneilson@jfnew.com 
- Heather Bobich 317-388-1982, hrippey@jfnew.com 

 
Schneider Corporation (engineering) 

- Bill Ghalayini, 317-826-7100, bghalayini@schneidercorp.com 
 
 



Little Cicero Creek Watershed Management Plan 
3rd Steering Committee Meeting 

Thursday, September 29, 2005, 10:00am-Noon 
Hamilton County Judicial Building, Room 1A 

 
-- NOTES -- 

 
Purpose   
Review progress, develop a vision and mission, prioritize concerns in the watershed, list potential 
conservation actions, and identify resources. 
 
Present 
Greg Bohlander, Farm Bureau 
Sherrie Davis, Veolia Water 
Lora Shrake, IUPUI Center for Earth and Environmental Science (CEES) 
John South, Hamilton County SWCD 
Sara Slater-Atwater, JFNew 
Bob Thompson, Hamilton County Surveyor’s Office 
Gwen White, DJ Case 
 
Agenda 
 
Welcome and progress update  
Website updated with Steering Committee list, FAQ and meeting notes 
(http://www.djcase.com/cicerocreek) 
 
Contractors will check the website to make sure all areas say “Little Cicero” creek, as a Big Cicero 
Creek project is also in process. Page title will be changed but web address will remain the same. 
 
Update on water quality sampling (JFNew) 
Sara Slater-Atwater provided a handout to update and discuss water quality sampling results from two 
baseflows and one stormflow event. The second storm event sampling has been completed. Preliminary 
information in the handout does not include historical data or second stormflow sampling event. JFNew 
will develop a narrative write-up of all data for the next meeting, including habitat assessment (QHEI).  
 
The water quality data shows some concerns with high nitrate-nitrite and fecal coliform (E. coli) levels. 
It was noted that even baseflows were not below the EPA standard. Some areas have livestock in the 
water, also downstream of wastewater treatment plant. The WWTP is operated by company in 
Indianapolis. If WWTP is upstream, will information on legal discharges or spills be reviewed to show 
what impacts may be affecting water quality. Article in paper on CSO and reporting requirements that 
can be made more public. 
 
Had a very hot August. This data is only from one year. Didn’t have much rain except during county 
fair. So materials may have not moved through the system, decay of material in the water may have 
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resulted in nitrogen. Just completed first storm event for the Duck Creek. Could compare data to other 
watershed project sampling in the area. Need to consider these factors in interpretation of data. Compare 
the other background water quality testing to see if there is agreement with this data to get a long-term 
sense of what is happening (e.g., consistently high fecal coliforms or nitrate). Compare with TMDL 
study in Pipe Creek, Killbuck Creek, Stony Creek. EPA anticipated releasing the final study at the end 
of this year. 
 
White River watchers have been taking their own water samples. Not sure of procedures or length of 
time, but may be a way to determine what the baseline is and whether trends are consistent if they use 
the same methodology every time they take the test. Hoosier Riverwatch has some data available for 
several areas in Hamilton County. 
 
JFNew will be scheduling a watershed tour to take place after crops are harvested, so that we can see 
what is happening (see below). Inspectors from Hamilton County also will provide input on erosion and 
streambank problems in the watershed and will forward the information to JFNew. The county website 
has 2004 color aerial photographs which may also provide information on watershed conditions. 
Farmers in the area can also provide input on areas they know that have erosion problems. 
 
The baseline goal for water quality will be to have readings below the IDEM and EPA water quality 
standards. 
 
Call or email Sara at JFNew with questions or bring them to the next meeting.  
 
Vision, Mission, & Overall Goal 
The group reviewed and added to input from the first public meeting to create a list of phrases that can 
be used to develop a draft vision, mission and overall goal statements, based on community needs. The 
contractors will draft a set of statements and send them out for review, so that word-smithing can be 
done efficiently by email prior to the next meeting. 
 
Vision 
Review major concerns and list phrases describing desired state for the watershed in 5-10 years. 
 
Example: Clean water and productive lands, which provide a strong economic base and excellent quality 
of life for present and future generations of farmers, reservoir residents, and recreational users. 
 
Vision for Little Cicero Creek Watershed (draft ideas): 
From public meeting: 
• balance rural and urban land uses 
• manage impacts of development 
• recognize agricultural production history  
• all share water as resource 
• maintain quality of Morse Reservoir (statement regarding relationship, drinking water, recreation, 

economic development) through minimizing water quality impacts from upstream activities (not 
treatment) 
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Pipe water from roadside ditches and sedimentation ponds into the drinking water supply (water is all 
interrelated). Water supply is not buffered from other sources of contamination that go into the ditch and 
storm sewer system. 
 
Currently the watershed is almost entirely in agricultural land uses. In the future, growth will come from 
Sheridan and Cicero. Development is starting to go north to the Hamilton/Hendricks County line, as 
there is no other direction to go (eastern part of county is developed). There is no single county 
comprehensive plan that covers the watershed. Will need to look at the comprehensive plan for 
Cicero/Jackson Township and Hamilton County plan for the Adams Township portion. There are 8-12 
districts.  
 
Post-meeting information from David Kelly, Arcadia Plan Commission: 
Arcadia has an active Plan Commission with a specific geographic area of jurisdiction surrounding and 
including the town of Arcadia.  Cicero's Plan Commission does not have zoning jurisdiction within the 
Arcadia Plan Commission geographic area of responsibility.  This may be the case for Atlanta also.  
 
These plans may be focusing on keeping this part of the county in agriculture. Adams, White River and 
parts of Wayne townships are under the Hamilton County plan. Other areas have joint legal agreements 
with municipalities on zoning and planning jurisdiction. Municipalities may be large enough that the 3-
mile limit will include the entire township. Hamilton County is atypical in having more area covered by 
municipal planning and zoning than at the county level. The third plan that is pertinent to this project 
will be for the portion in Tipton County. Chuck Kiphart will be the primary contact for the plans in the 
Hamilton County portion of the watershed. 
 
Mission 
What will this group/plan do to achieve that desired state? 
 
Example: The watershed planning committee, as representatives of a broad range of interested parties, 
will foster improved communication, collaboration, education, and scientific understanding to develop 
strategies that build on practical conservation practices to maintain and improve watershed resources for 
agricultural production, recreational benefits, increased property values, and a cooperative community 
atmosphere. 
 
Mission for Little Cicero Creek Watershed (draft ideas): 
The group reviewed and modified phrases drawn from the public meeting to begin drafting a mission 
statement. Contractors will draft a statement for further review and editing by the group. 
 
From public meeting with edits by the Steering Committee: 
• address conflicts between urban and agricultural uses as development increases 
• educate citizens and public officials on contributions to water quality 
• prioritize effective ways to improve water quality (address large sources and multiple impacts first) 
• continue to be amenable to the agricultural industry 
• address downstream impacts on Morse Reservoir (drinking water, recreation, economic impact)  
• recognize primary purpose and regulation of streams for drainage (separate natural and manmade 

conveyances) 
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• reducing impacts from contaminants in ditches and storm sewer system to downstream waters 
(failing septics, dumping, etc) 

 
A question was raised regarding the drinking water source for the Town of Cicero. Indianapolis Water 
extended a 12" line along SR 19, and at one time had entertained purchasing the Cicero network, but 
after some due diligence determined that the underground network there was small and would require 
substantial upgrade. Therefore, Indianapolis Water did not proceed with the acquisition and apparently 
didn't go beyond 209th or 210th St. with extending a feed line. 
 
Overall water quality goal 
Draft based on group discussion: Improve water quality such that Little Cicero Creek is removed from 
the 303(d) list by focusing especially on human-related factors affecting E. coli levels and biotic 
communities. 
 
Discussion: May not be attainable until we can quantify the sources of E. coli, especially from wildlife 
sources. In the Eagle Creek watershed plan, goals for E. coli did not say they wanted to meet EPA 
standards because it may not be attainable. IDEM wanted to see that as the goal anyway. Do we need to 
have a timeline or date for attaining this goal? Had a long-term goal (5 years and beyond) to reach that 
goal, but did not specify exactly how long that may need. The group removed the year (2010) from the 
draft goal statement, recognizing that it may be difficult to achieve. 
 
Will the goal address ALL sources of E. coli or just those related to human activity? Hamilton County 
will want to determine what factors are related to human or wildlife through future studies. These 
techniques are quite expensive now, but could be included in the Action Plan for implementation. Added 
a phrase to the draft statement to specify that the action plan would address human sources of coliforms 
only. 
 
What were the results of the study at Eagle Creek? Plan was just submitted to IDEM. Will be applying 
for 319 funds for implementation. The Eagle Creek plan has been submitted for IDEM approval and is 
on the CEES website at:  
 
http://www.cees.iupui.edu/Research/Water_Resources/CIWRP/Publications/index.htm.   
 
Click on the “ECW Management Plan” tab on the left. The plan is broken into downloadable files by 
section.  Contact Lora Shrake, IUPUI, with any questions or if there are problems accessing the Plan 
(Tel. 317-278-8585; lshrake@iupui.edu). 
 
The contractors will check with IDEM to determine what level of detail will be required in the overall 
goal statement, including whether a time period for achieving the goal must be specified. 
  
Review concerns in the watershed, list potential actions and contacts 
Review inventory and conservation progress. Comments were made on the agricultural practices in 
Section 4.0. The group added to potential conservation actions and identified contacts to interview for 
more information, after reviewing the resource list from the public meeting. (See Section 4.0 with 
comments included below.) 
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Residential practices and urban development issues will be reviewed during the November 17 meeting. 
Once the progress to date has been accurately described and the list of potential actions is completed, the 
group will begin to develop an action plan. The group will select actions that are feasible and 
appropriate for this watershed, prioritize them, develop a timeline, and identify resources for 
implementation. 
  
Next Steps 
Schedule watershed tour for October 25 or 26 (JFNew)  
Tour will be a windshield survey to get more information about watershed conditions and potential 
conservation practices. Several Steering Committee members (John, Greg, Bob) are interested in going 
on the tour. All Steering Committee members are invited. Please contact Sara Slater-Atwater at JFNew 
if you would like to go or if you know of areas that would be important sites to visit (Tel. 317-388-1982; 
SSlater@jfnew.com). 
 
Harvest depends on weather; lots of crops will be harvested during the upcoming week. Tentatively 
schedule for late October (week of 24th): Possibly Oct 25 or 26 (Tues-Wed). Greg will not be available 
Thurs-Fri. John is available during that time. Bob will check his schedule. 
  
Date and agenda for 4th Steering Committee Meeting – Thursday, November 17, 10am 
Purpose: develop goals, objectives and potential solutions for prioritized concerns; identify and target 
actions to critical areas. 
 
Responsible for tracking in-kind services. Need to have time for each member of the steering committee 
to include in the in-kind match calculation. Email fair market value (hourly wage) information to Bob 
for tracking time for in-kind match. Travel time, mileage and any time spent producing or reviewing 
information for the plan can be included. [Highlight this in the email summarizing the meeting.]  
 
Meeting adjourned at noon. 
------------------------------------------------------------------------------------------------------------ 
Local Sponsor: 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
 
Contractor contacts: 
JFNew (water quality sampling) 

- Drew Bender, 317-388-1982, abender@jfnew.com 
- Sara Slater-Atwater, 317-388-1982, sslater@jfnew.com 

 
D.J. Case & Associates (plan development & meeting facilitation) 

- Gwen White, 317-931-0908, gwen@djcase.com 
 
Schneider Corporation (engineering) 

- Bill Ghalayini, 317-826-7100, bghalayini@schneidercorp.com 
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[Notes below in indented italics include comments and contact recommendations during discussion at 
the Little Cicero Creek WMP Steering Committee (StrCom) meeting on September 29, 2005. 
Information will be checked and expanded through additional interviews and onsite visits during 
October and early November. The next Steering Committee meeting will be on Thursday, November 17, 
at 10am in the Hamilton County Judicial Building.] 
 
4.0 Inventory of current practices, impacts and potential actions 
The State of Indiana's efforts to control the direct discharge of pollutants to waters of the State were 
inaugurated by the passage of the Stream Pollution Control Law of 1943. The vehicle currently used to 
control direct discharges to waters of the State is the NPDES (National Pollutant Discharge Elimination 
System) Permit Program, made possible by the passage of the Federal Water Pollution Control Act 
Amendments of 1972 (also referred to as the Clean Water Act). These permits place limits on the 
amount of pollutants that may be discharged to waters of the State by each discharger. These limits are 
set at levels to protect both the aquatic life in the receiving waters and human health. 
 
As of May 2005, NPDES permits issued in towns around the Little Cicero Creek watershed were: 
 

• Arcadia Municipal Sewage Treatment Plant (Cicero Creek to West Fork White River) 
• Atlanta Municipal Sewage Treatment Plant (Cicero Creek to West Fork White River) 
• Cicero Municipal Sewage Treatment Plant (Cicero Creek to West Fork White River) 
• Sheridan Municipal Sewage Treatment Plant (Symons Creek to Cicero Creek)  
• Biddle Screw Products, Inc. (through the Sheridan STP) 
 
Rule 13, Phase II permit 
• Cicero (Little Cicero Creek) 
• Sheridan (future permit cycle) 
• Unincorporated Hamilton County co-permitted with Cicero and Carmel 

 
Point source pollution is relatively easy to address through regulatory processes, given that the discharge 
is controlled through a pipe or other discharge point. Nonpoint pollution runs across the landscape in 
unconfined channels and can be affected by anyone who lives, works or traverses the area. Sources are 
more diffuse and are directly related to land and water management by all residents and visitors to the 
area.  
 
The focus of this watershed management plan is to address nonpoint sources of pollution. In this section, 
existing management practices are described to determine which actions have already been taken to 
address soil and water conservation.  Priorities for implementation are based on this information. 

 
StrCom comments: Are samples taken by a wastewater treatment plant before it discharges to 
the stream? Is that data relatively available to determine whether the WWTP is the source of 
some of the coliform and nitrate-nitrite found in the stream samples?  
 
For other sources related to Rule 13, Karen Blake would have information on the Town of 
Cicero. Bob Thompson would have the Hamilton County report to IDEM. 
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Larger residential projects are primarily on sewer. Only a few projects in the watershed would 
be on septic. One new development ton septic is close to a drain and the other is not. Older 
residential rural areas will be on septic systems. Health department and mapping of outfalls will 
be used to monitor for illicit discharges, as an ongoing source of information. Contact Jeanette 
for health department, Bob Thompson for Hamilton County and Karen Blake for Cicero. 
 
All the MS4 communities (Cicero and Hamilton County) have recently adopted illicit discharge 
connection ordinances. 
 
Are there any CAFO or CFO permits in the watershed (poultry facility in Tipton County may 
affect watershed) from state or federal process? State standards (CFO) were more stringent than 
federal standards (CAFO).  Animal numbers are the same. Nutrient management requirements 
differ. 

 
Online resources: 
IDEM Database of NPDES Permits 
http://www.in.gov/idem/water/data/#npdes 
 
4.1 Agricultural practices 
 
Agriculture constitutes the predominant land use in the Little Cicero Creek watershed and so has the 
potential to be a large contributor to water quality for the stream. Agricultural commodities in the Little 
Cicero Creek watershed consist almost exclusively of row crops, including corn, wheat and soybeans. 
Production of crops can affect water quality, depending upon use of nutrient application, pest 
management, drainage, and erosion control practices. 
 

StrCom comments: There is a large seed producing company in the watershed. Their practices 
may vary from other production systems. Tillage practices for seed crops are typically different. 
Fertilizer or other chemical practices may also be different from typical farming. May use higher 
technology and more efficiency in applying fertilizer and chemicals. Will skew some of the 
figures specifically for the watershed. 

 
Include something on overall maintenance practices may be included, such as rinsing of large 
containers. Past instances of containers being rinsed into streams, coloring the water in local streams. 
  
4.1.1 Fertilizers  
 
According to data from the office of the Indiana State Chemist there were 32,061 tons of fertilizer and 
plant nutrients applied in Hamilton County in 2004 with nearly two-thirds of the nutrients applied in the 
first half of the year (Table X).  Fertilizer use was somewhat higher in Boone County.  The total tonnage 
of fertilizers applied was 2.5 times greater in Hamilton County than in Tipton County. 
 
Table 9. Fertilizer and nutrients (tonnage) applied by county in the first and last half of 2004 and total 
for the year in Hamilton, Boone and Tipton Counties.  
 
January - June, 2004   
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County  Total fertilizer Total N Total P205 Total K20
Hamilton 20,631.87 4,737.96 1,597.44 2,197.10
Tipton 9,432.34 2,199.65 804.95 1,458.80
Boone 25,380.95 8,139.36 2,009.00 3,411.97
     
July - December, 2004 
County  Total fertilizer Total N Total P205 Total K20
Hamilton 11,429.45 1,595.97 929.16 2,287.00
Tipton 3,368.69 255.17 499.39 1,256.43
Boone 13,797.50 1,807.48 1,891.24 4,658.07
     
Total for 2004   
County  Total fertilizer Total N Total P205 Total K20
Hamilton 32,061.32 6,333.93 2,526.60 4,484.10
Tipton 12,801.03 2,454.82 1,304.34 2,715.23
Boone 39,178.45 9,946.84 3,900.24 8,070.04
 
Many farmers in the area report that they conduct agricultural soil tests for every acre so that producers 
are not applying any more fertilizers than necessary to maintain yields.  As energy prices go up, 
fertilizer costs also increase, making efficient use of fertilizers an even more significant economic factor 
for farmers.  
 

StrCom comments: SWCD does have records on conservation actions that have been done in the 
watershed. Current fertilizer and nitrogen use – are there any records on past use to examine 
possible effects on reservoir algae blooms? Is the county level data from the state just 
agricultural sales or including residents?  
 
County acreage in agricultural production has decreased, so may want to calculate fertilizer use 
per acre. Development has not occurred to the extent that has occurred in other parts of the 
county. The 2002 census will not show technology implemented in the past 5 years that may have 
decreased fertilizer use due to more specific information on the fertilizer needs of each acre. 
Could do a random sampling to find out from major suppliers in the watershed whether sale of 
fertilizers has gone up or down. Check with Beck’s Hybrids to determine trends in their fertilizer 
use. Follow their recommendations and higher tech farmers will be using those techniques. 
Royster-Clark is in the middle of the watershed and may be able to give an unofficial answer on 
nitrogen application trends over time. Farmers are using less ammonia nitrogen, so a rise in 
nitrogen in the stream may indicate another source. Clarify whether the charts provide data only 
for agricultural sales and are NOT total fertilizer sales (including residential use).  
 
Larger farms in the area have access to higher technology, which may be cost-prohibitive for 
smaller farmers. There are lots of independents that will do soil testing for farmers. 
 
Contacts: Meet with 3-4 major agricultural suppliers in the area to determine what can be done 
(not before Thanksgiving due to harvest). 
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Potential actions: 
• Conduct soil tests to maximize efficient application of fertilizers. 
 

StrCom comments on potential actions: 
• Facilitate adoption of new technology for soil analysis and fertilizer application, including 

GPS equipment that can apply at varying rates, side dressing, fall applications, getting 
fertilizer on crop while it is growing rather than other times of year. 

• Calibrating machinery to make sure what is applied is properly applied. 
 
Online resources: 
Fertilizer and Nutrients by County, Indiana Fertilizer Tonnage data from:  
http://www.isco.purdue.edu/fert/2004_Total_fert_and_Nutrients_by_County.pdf 
 
4.1.2 Pesticides and herbicides  
 
Pesticide and herbicide use in agricultural areas has changed dramatically over the past decade with 
introduction of new or improved chemicals, genetically modified crops, and computerized mapping of 
weed infestations in fields. Herbicide use has dropped with less use of residual herbicides and genetic 
improvement of crops. 
 
Modern chemicals are formulated to increase their effectiveness while reducing environmental impacts.  
All chemicals used on farms are regulated by the U.S. Environmental Protection Agency and must be 
applied according to rates and uses stipulated on the chemical label. Several chemicals that were used in 
the past to control pests and weeds are no longer used due to persistent toxicity.  
 
Soybean growers and pesticide applicators will be looking for signs of soybean rust during the 2005 
season and in future years. Indiana maps of Federally Endangered Species do not indicate any areas 
within the Little Cicero Creek watershed that support either federally listed bird or mussel species that 
could be negatively affected by improper use of soybean rust fungicides. 
 

StrCom comments: Water supply has been tested for Atrazine but has not shown a potential 
problem for Morse Reservoir (White River North) as there has been with Eagle Creek. Intake is 
actually off of White River rather than in the reservoir. Atrazine may be in the reservoir and not 
show up at the drinking water intake. Storm related spike in streams in spring (May-June), but 
may be retained longer in the reservoir (July-September).  
 
Additional information: Indianapolis Water does see elevated levels of Atrazine at the drinking 
water intake. However, it has little impact for Indianapolis Water relative to treatment because 
the White River North plant intake is at 118th and River road, some distance away from Morse, 
and the river has done a good job of cleansing itself by the time water enters the plant. 
 
2002 National Agricultural Statistics Service USDA Report – Indiana Agricultural Statistics 
Chemical Usage Reports may have information on pesticide use. Similar information can be 
found in Section IV of the Eagle Creek Management Plan. 
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Potential actions: 
• Not known. 
 

StrCom comments on actions: 
• Calibrate sprayers to make sure chemicals are properly applied. 
• Proper maintenance and disposal of chemical containers. 
• Use of buffer strips and conservation tillage (no till) to reduce conveyance to streams. 

 
Online resources: 
Soybean Rust Fungicides and the Possible Impact on Federally Endangered Species 
http://www.isco.purdue.edu/pesticide/soybean_rust_fungicides_impact.html 
 
4.1.3 Tillage practices  
 
Sedimentation in downstream lakes and reservoirs can give some indication of how much soil is eroding 
and being deposited along a stream. Studies indicated that the volume of the Morse Reservoir in year 
was X,XXX acre-feet, which represented a loss of X percent since the 1955 bathymetric survey, when 
the volume was X,XXX acre-feet. Over the 40-year period, the most likely annual sedimentation rate 
was calculated at X inches per year with a possible maximum rate of up to X inches per year.  
[Request data from Indianapolis Water engineering department] 
 
Steep slopes are more susceptible to high erosion rates than relatively flat land. Overall, 70-80% of the 
cropland in Hamilton County is losing soil at or below the tolerable (“T”) rate; this is better than 33 
other counties for which data was available in 2002 (Purdue University, 2002).  Counties with the worst 
erosion rates tend to be in the southern part of the state, where there are steep slopes and thin soils.  
 
Tillage practices have changed dramatically over the past few decades. Historically, all cropland was 
plowed in the spring and fall to prepare the soil and reduce weed growth. As a consequence, bare ground 
eroded easily, sending sediment into streams and lakes. Conservation tillage leaves residue on the 
ground in the form of roots, stems and leaves that are very effective in reducing soil erosion and 
sedimentation.  By reducing soil loss, transport of phosphorus bound to the soil is also reduced. 
 
According to Purdue University, no-till refers to any direct seeding system, including strip preparation, 
with minimal soil disturbance. Mulch till is any tillage system leaving greater than 30% crop residue 
cover after planting, excluding no-till. Conventional tillage is any system leaving less than 30% crop 
residue cover after planting. Reduced till leaves less residue than mulch till but employs some system 
for decreasing the amount of tillage used. 
 
In the state as a whole, percent of total cropland in a conservation tillage system increased steadily from 
1990 to 2000, then leveled off or dropped slightly. In 2003, over all of Indiana cropland, 24% of the 
acres in corn used no-till with 60% of the soybeans in no-till. Hamilton County cornfields were 
somewhat less likely to be in no-till (19%); soybeans were somewhat more likely to be in no-till (70%). 
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Table X. Use of conservation tillage in Hamilton County and in Indiana in 2003. Acreage of no-till corn 
and soybeans with percentages for no-till, mulch till and conventional till cropland, state rank by 
percentage of no-till acres for Hamilton County (HC), and statewide percentage of land in no-till for a 
specific crop (Purdue University, 2002). 
 

 HC HC HC HC HC  

crop no-till 
(acres) no till (%) mulch till 

(%) 
conventional till 

(%) state rank (%) statewide (%)

corn 11,221 19 4 77 32 24 
soybeans 38,613 70 7 23 18 60 
 
 
Residents report that water quality in Morse Reservoir has improved due to changes in farming practices 
in upstream watersheds.  Farming close to reservoir is no longer economically feasible as land prices 
increase in locations converting to waterfront residential development. Conservation tillage is used in 
various degrees, along with other practices such as grassed waterways and filter strips. Recognize 
economics of developing larger pasture areas as filter strips to slow water flow. No till farming saves 
money for landowners, but also can result in cornstalks floating in the stream. 
 
Most of the landscape in the Little Cicero Creek watershed is relatively flat with incised channels along 
the stream and its tributaries, providing some opportunity for sediment and nutrients to be filtered in 
overland transport. However, unacceptable amounts of erosion were found along some sections of the 
streambanks… 
[Insert field data and site descriptions.] 
 
Potential actions: 
• Provide more assistance and cost-share should in those areas with greater slope where more serious 

erosion is occurring. 
 

StrCom comments: SWCD has 2004 and 2005 conservation tillage data. Has increased for corn 
no till (up to 28%).  

 
Examine sediment loading trends for the reservoir at the mouth of Little Cicero Creek compared 
to other inles. Mapped data may be available from the late 1980s or more recent mapping of 
sediments in the reservoir. CEES has done some coring at Eagle Creek Reservoir with some 
sediment grab samples taken in Morse Reservoir. Discussing placing sediment traps for studies. 
Later measurements of volumes were greater than the original mapping, which did not indicate a 
need for reservoir dredging. Contact: Engineering department of the water company. 
 
During the last year or so, the SWCD has offered more educational outreach to spur no till 
activity. The SWCD has shifted its focus recently to more work on agriculture and less time on 
Rule 5 after the first of the year.  
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Online resources: 
2002 Indiana Soil Loss Data Map 
http://www.agry.purdue.edu/swq/images/soillossmap.pdf 
Purdue and IDNR cropland conservation and soil loss data 
http://www.agry.purdue.edu/swq/publications.htm 
 
4.1.4 Conservation buffers  
 
Streamside vegetation and buffer strips can be an effective practice for reducing both nutrient and 
sediment input and for protecting wildlife habitat near aquatic systems. Filter strips are effective 
depending upon the width of the buffer, slope along the stream banks, vegetation type and density. Drain 
tiles route most overland flow through underground pipes, bypassing filter strips and reducing their 
effectiveness. 
 

StrCom comments: Buffers and increased no till are part of general good practices for 
mitigating water quality problems. Nitrogen may be higher because it is directly piped by farm 
tiles into rivers and streams. 
 
StrCom comments on actions: 
• WHIP as source of funding for streambank stabilization. 
• Wetlands may be used to filter nitrogen between tile drainage systems and streams. 
• Promote the program in the Surveyor’s Office to promote vegetative buffer strips.  
• Explore state drainage statutes concerning maintenance of drainage systems regarding any 

sources of conflict with drain maintenance and clearing requirements.  
• Surveyor will continue to require all new reconstructions of county regulated drains to have 

a filter strip installed as part of the project, at least on one side. 
• Promote CRP funding for filter strips, as long as it is crop land being taken out of 

production. 
• Encourage use of CREP funding also available for this watershed (including in currently 

funded watersheds). 
 
4.1.5 Livestock production 
[Insert field data and site descriptions.] 
 
Livestock pastured along streams can affect water quality by trampling stream banks, stirring up 
sediments and depositing waste in the water. Livestock production in Indiana has shifted significantly 
over the past several decades from smaller farms and range-fed animals to larger confined feeding 
facilities. This shift has reduced access to streams by cattle, horses, hogs and other livestock on small 
farms.  
 
There are no large livestock operations in the Little Cicero Creek watershed. Land use maps indicate 
that about 12% of the watershed is in grass or pasture. Some of this area may be used for hay production 
or may be abandoned row crop fields. There are a few smaller farms with dairy cattle and a several 
horses scattered throughout the area. Animals have direct access to the stream in several areas. There are 
a few cattle pastured on grassed banks near the north end of Morse Reservoir. More complex manure 
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management plans are now in use by livestock owners, based on guidance from producers’ 
organizations and the IDEM. 
 
Small estate farms (“minifarms”) with horses can affect water quality similar to the impacts of larger 
livestock operations, especially if owners maintain their horses on bare ground. There are county 
ordinances on horse ownership that restrict the maximum number of horses allowed per acre. At the 
state level, proposed changes regarding whether horses are classified as livestock or pleasure animals 
may modify the fencing law and other regulations, which may affect ownership of a small number of 
horses. Indiana fencing law states that the property owner on the left side of fence is responsible for 
maintenance (“horse high and hog tight”), even if they do not own the livestock. The purpose is to 
prevent crop depredation by livestock. Western fence law states that only the livestock owner is 
responsible. The law may be modified in the future. 
 

StrCom comments: Contact SWCD and driving tour to identify specific areas that have 
livestock. Determine whether there are any CAFO units in the watershed. No dairies in this 
watershed (strike statements). There are buffalo farms in the area but not in this watershed. 
There is a good-sized horse operation in the watershed. There may be impacts from a large 
poultry operation in southern Tipton County. 

 
Potential actions: 

• Maintain well-vegetated grassed banks in pasture areas in areas where cattle and horses are near 
waterways or the reservoir (do not overgraze).  

• Minimize direct access to stream banks and lakeshore areas or provide off-stream watering 
facilities. 

• Implement manure management plans to avoid runoff of nutrients to waterways and the 
reservoir. 

 
4.1.6 Wetlands and sediment basins  
[Need information on wetlands and potential for enhancement.] 
 

StrCom comments: There may be one large wetland mitigation site near where Little Cicero 
empties into Morse Reservoir (13-15 acre site). Landowners in the watershed are currently not 
very involved in WRP. Some smaller landowners are showing more interest in wetlands for 
wildlife. Large producers have more trouble with using large equipment around obstacles, such 
as wetlands in the fields. Perceived as a nuisance, get equipment stuck in wet areas. May be 
proactive for landowners to get involved in wetland programs, if agricultural producers are 
eventually included in Rule 13 and discharge monitoring. 
 
StrCom comments on actions: 
• Encourage development of wetlands to filter tile input into the creek. 
• Explore and promote economic incentives for wetland development. 

  
4.2 Residential practices  
[Subsequent sections relating to Residential Practices and Urban Development will be discussed at the 
November 17 Steering Committee meeting.  However, comments related to Rule 5 during the September 
29 meeting are recorded below.] 
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4.3.2 Erosion and sediment control during construction  
[Need additional  information on Rule 5 implementation and enforcement.] 
 
Road building throughout central Indiana may be a direct source of erosion during the construction 
process, as well as attracting additional urban development at intersections and along major corridors. In 
September 2005, Governor Mitch Daniels outlined a $10.6 billion transportation plan for the next 10 
years that will double new construction spending on projects important to the state's economic growth 
and prosperity. The plan, Major Moves: Creating a Top-Tier Economy Through Top-Tier 
Transportation, includes several highways that may accelerate development in or near the Little Cicero 
Creek watershed, such as:   

1) upgrading U.S. 31 in South Bend (estimated completion 2015), Kokomo (estimated 
completion 2016), and Hamilton County (estimated completion 2017);  

2) completing the Hoosier Heartland Corridor (estimated completion 2016); and  
3) building I-69 to the southern edge of the state (dependent upon funding sources,  estimated 

completion could be as early as 2018; InDOT 2005). 
 

StrCom comments: Given the shift in focus within the SWCDs across the state, all MS4 
communities will be doing their own plan review and inspections for Rule 5 in Hamilton County. 
This leaves a lot of areas not covered that are or could be undergoing urban growth in the 
future. The Hamilton County Surveyor’s Office will be covering Rule 5 permitting in 
unincorporated areas, including the Little Cicero Creek watershed. 

 



Little Cicero Creek Watershed Management Plan 
2nd Steering Committee Meeting 

Friday, July 15, 2005, 10:00am-Noon 
Hamilton County Judicial Building, Room 1A 

 
-- Meeting Notes -- 

 
Purpose:  Discuss results of the first public meeting, outline primary concerns in the 

watershed, develop a mission and vision, and identify resources. 
 
Present 

Steering Committee (StrCom): 
Sonny Beck, Beck’s Hybrids, Inc. 
Greg Bohlander, Indiana Farm Bureau 
Jeanette Gartner, Hamilton County Health Department 
Lora Shrake, IUPUI Center for Earth and Environmental Studies (CEES) 
John South, Hamilton County Soil & Water Conservation District (SWCD) 
Robert Thompson, Hamilton County Surveyor’s Office 

Contractors: 
Gwen White, DJ Case & Associates (DJ Case) 
Sara Slater-Atwater, JF New 

 
Welcome, housekeeping and introductions  
 
1. Contact information sheet (document attendance; update contact information) 
2. Add any contact information for new members 
3. Ambitious meeting agenda – top priority is to identify major areas of concern, update on 

progress 
4. Will be conducting interviews over next few weeks to generate more detail 
 
Primary concerns in the watershed  
 
1. Review results of 1st Public Meeting  

a. Over 25 people attended the meeting. Approximately half of those in attendance 
identified themselves as landowners. Several StrCom members attended. 

b. Sara provided update on sampling sites and purpose for water quality testing. 
c. Bob reviewed reasons for Hamilton County interest in WMP. 
d. Any comments or impressions from those who attended? 

• Called a dozen neighbors living along the creek. Not sure if any attended. Send a 
list of all that attended to identify any others who need to be contacted. 

• Kent Ward will be sending an RFP for Big Cicero Creek engineering request for 
services. 

• Send list of public meeting attendees to StrCom. 
• Send summary of meetings to all contacts, as appropriate. 
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• Add Eagle Creek Stakeholders list to contacts for Little Cicero Creek (contacts 
from Lora Shrake). 

• Replacement of Gwinn Road bridge (notices), will be applying for a 401/404 
permit and Rule 5 permit; county bridge in rural area may be exempt from 
construction in a floodway permit. This is a larger project than normal with 
potential for sending sediment downstream into Little Cicero Creek. 

 
2. Frequently Asked Questions (FAQ)   

a. Review list of questions, add, approve concept. 
b. Will send draft answers to questions for StrCom review before posting to the project 

website. All agreed that the FAQ would be a good resource for the public. 
 
Frequently Asked Questions (FAQ)   

1. What is the overall goal of the plan? 
 
2. Who is sponsoring the plan? What is the source of funding for this plan?  

 
• Funding through IDEM 319, could be additional funding from state to fix the 

problems. Sources for additional funding to address problems? 
 

3. What are the benefits of completing a watershed management plan? How could 
future funding and actions benefit the community?  

 
4. How does this planning effort relate to other county and township planning 

efforts?  
 

5. What is an MS4 community and how does that designation affect this plan?  
 

6. What is the scope of the plan? What is the relationship between this plan and 
Morse Reservoir?  

 
7. What does it mean to be an “impaired” watershed? What are the state water 

quality standards? 
StrCom comments: 

 
• Link to IDEM information to clearly describe meaning of “impaired” 

waterway. 
• At the Morse waterways meeting, someone indicated Little Cicero Creek 

was the “8th worse creek in the state.” Need to present information on 
water quality relative to other streams around the state and to state water 
quality standards.  

• Some of this information will be generated in the process of developing 
the plan and may not be available at this point. 

• Need to have interpretation in the water quality analysis. 
 

8. How will water quality sampling results be used in the planning process?  
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StrCom comments: 
• Don’t want people to think that all pollution in Morse Reservoir is 

only coming from Little Cicero Creek. Morse has its own issues and 
discharges that aren’t related to Little Cicero. Won’t address all Morse 
problems just by doing this project. 

• Present some data on the relationship of Morse water quality to other 
reservoirs in the state. 

• Testing done by water company; the reservoir has been closed in past 
for excessive E. coli (during a triathlon). 

• Algae blooms have caused problems. 
• JFNew will be gathering information for analysis during this study. 
• Morse waterways group is interested in getting more information. Next 

Morse meeting is August 5 (monthly). As the project generates 
information, it will be posted to the website and provided to the 
waterways group.  

• Hamilton County is currently seeking information from Indianapolis 
Water on outfalls related to Morse Reservoir to separate what’s 
happening in Morse, Little Cicero and towns in county. The county is 
required to map all pipes 12 inches or larger. County is trying to map 
smaller outfalls, as smaller pipes are more likely to be illicit 
connections. 

• May get information from Town of Cicero on older development plans 
to identify where older connections may be located. 

• When reservoir is down, it is also a good time to map outfalls. 
• Records are not perfect but the SWCD may have some older 

information. 
• Health department may also have information on Morse Reservoir 

water quality. 
• The health department would inspect septic systems (4-6 inch pipe); 

but doesn’t have resources to look for problems. They will conduct an 
inspection if concerns are reported. 

 
9. Who will be involved in the planning effort? How will decisions be made in the 

planning process? How can I get involved?  
 

10. What are the next steps for developing the plan? 
 
3. List of concerns – review, add, prioritize 

a. Concerns addressed in the plan will focus primarily on watershed management in the 
area around Little Cicero Creek. They will address Monroe Reservoir only as 
watershed management may affect downstream water quality. 

 
b. Reviewed list of concerns from the Public Meeting for comment, adding concerns 

and noting contacts by issue area. 
 

Development and land use planning 
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• Planning departments working with developers; county is in process of 
developing a stormwater design manual for post construction BMPs that will be 
encouraged and required to address stormwater management. Should have 
manual done and adopted over the next month. Design manual will be updated, 
but will be adopted through an ordinance so that when the manual changes, will 
not have to redo the ordinance. Manual will also address erosion control, 
sediment and detention ponds. Construction standards for new development. 

• Section in plan on future growth and how it will affect water quality. Chuck 
Kiphart is involved in that section for Town of Cicero to oversee planning. 
Entire watershed between Jackson and Adams Township; most of watershed in 
that jurisdiction for current ordinances. 

• Need more information on green space requirements and increases. Each 
municipality in Hamilton and other counties have requirements (varies by 
county). Highly developed urbanized areas tend to have more. Determine what 
the trend is on increasing greenspace. Cicero has a ratio of area in new 
development dedicated to parkland. Contact municipalities and county to find 
out more, especially Chuck Kiphart and the Hamilton County planning 
commission. 

 
Agricultural practices 
• More investigation, but consensus is that there isn’t much livestock farming in 

watershed. No large operations, some cattle. 
• Couple hundred wild geese, ducks. Impacts of wildlife on bacteria levels, 

especially in urbanized areas where detention ponds are required. BMPs 
encouraged to discourage geese (vegetation around the periphery of the pond). 
People feeding geese in ponds that are used for recreation (VFW off I-69). Not 
sure there are similar situations in the watershed. Can get permit from DNR to 
destroy nests in extreme cases. Two fold benefit for water quality and 
discourage geese when there are vegetation and wetland plantings in shoreline 
area. Design pond so there is a shallow water shelf in the pond so wetland plants 
will thrive. Would also work for a creek. Impair easy access of geese to water. 
Also provides habitat for native species. 

• Relatively flat watershed, but if there are areas with greater slope where more 
serious erosion is occurring, should provide more assistance and cost-share in 
those areas. 

• Bank erosion in some areas – contact individual landowners to identify those 
areas; JFNew will be doing a stream assessment to look for concerns (200 ft 
reaches throughout the stream on tributaries and mainstem); color aerial photos 
may also provide some information (to 1 ft resolution); contact Larry Stout in 
county GIS. May have them available for this area now. Did not have infrared 
photos. Get information from maps and landowners to see where to concentrate 
efforts walking the watershed. 

 
Residential practices 
• Septic system use and maintenance. Old septic fields. Farm residences and in 

urbanized areas. County is required to map outfalls, have done 3 creeks as pilot 
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studies. Will map all in next 4 years. May be tied into a larger tile system; 
difficult to identify unless fecal coliforms are high in certain areas; county will 
be periodically monitoring outfalls for flows to determine priority for 
investigation. 

• Health department investigated some complaints and has authority to address 
them; investigated and dye testing. County commissioners sensitive to staffing. 
Anyone can fill out a public record request to get the information. 

• If the county had a stormwater utility, could provide staff in future. 
• In Rule 13, annual report will provide specific sites, number and resolution. 
• Minifarms should be more of an agricultural issue (not urban); Indiana Horse 

Council (Jack Haefling; Sara Davis – Wayne County, former Hamilton County 
resident) working on having horses identified as livestock rather than pleasure 
animals; may affect fencing law for people with smaller number of horses. Want 
to be classified as agriculture to get benefits and will be affected by regulation. 
What is the defined “purpose” for horses as farm animals (e.g., traction, 
herding, pleasure)? National legislation to allow for slaughter of horses for pet 
food (carcasses).  

a. Indiana fencing law: responsible for left side of fence (“horse high and 
hog tight”). If neighbor has livestock, you are also responsible to 
maintain the fencing. Prevent crop depredation by livestock. Whether to 
change the law is an issue. Western fence law states that only the 
livestock owner is responsible. 

 
Drainage 
• Complaints about logjams and beaver dams. Maintenance of streams in north 

central part of state. Large portion of Hamilton County drains are county 
regulated; many are on maintenance schedules; may be a proposal to put more 
of the creek as a regulated drain (only a portion near Sheridan is currently 
regulated); most of the stream is not on maintenance. 

• Tax rate on ditch maintenance has not changed; goes up periodically; surveyor’s 
office working with drainage board to evaluate rates; consolidating smaller 
watersheds into larger areas to increase total amount of funding to do 
maintenance in that area; survey of rates around Indiana. 

• Timetable for ditch maintenance relative to funds, needs, complaints. Ascertain 
what ditches are problems, but rely mostly on complaints to identify location of 
logjams, etc. If there are no funds available, maintenance doesn’t get done. Not 
a consistent plan to periodically conduct maintenance. More as-needed and 
complaint driven.  

• Collect funds in each watershed until the reach 4 times the annual assessment, 
then stop collecting.  

• Drainage in some areas that are changing from rural to urban; major flooding 
and not enough funds available to address erosion in those areas (ex. Bee Camp 
Creek). 

• Farmers in this watershed could do more as far as log maintenance or removing 
islands early as they start to build up. Concerned about private landowners 
working in streams with their own machinery (have backhoes). Could fix the 
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problem early by removing smaller logjams where the banks are starting to 
erode. Could do maintenance before it becomes a major problem. Be careful to 
avoid fines for work without permits. 

• Need to find out what the laws are for private work in streams. Unregulated 
drains, property owners responsibility to keep water flowing. Small or large 
projects need to go through permitting. 

• If it is a regulated drain, but not being assessed, it is the responsibility of the 
owner to maintain it. But still requires permits. On the books, Little Cicero is a 
regulated drain, but not on maintenance. 

• Regional general permit through IDEM, not involving ACOE. Forms to submit; 
must follow general guidelines. 

• In past, landowners could opt out of drainage assessment if they did the work 
themselves. Now they pay assessment and county has the responsibility. 

• Contact county to get information before going to IDEM to get information 
about general permit requirements. 

 
Downstream impacts on the reservoir (how to reflect this in the plan?) 
• Review priorities from Morse meeting. Water quality was high on the list. 
• Won’t spend a lot of time gathering information on Morse; prioritize time on the 

watershed issues. 
• Can get information to the Morse Waterways Association to talk about the 

scope of the project (better understanding). 
• Could have a recommendation in the Little Cicero Creek WMP to pursue 

specific studies on the reservoir if the association supports that. 
 

Plan development, education and outreach 
• Town of Sheridan is beginning to address growth (annexation) at the headwaters 

of the watershed. Need to encourage their participation as they begin planning. 
The town drains mostly southwest and southeast, but does have some drainage 
to Little Cicero watershed. Some new development on south side. Planning 
extension of roads and development on east side of town that may directly affect 
the watershed. 

 
c. Will use this revised list to start interviews   

• Could develop an online survey form to ask for input on prioritization of issues. 
• Continue to provide DJ Case with additional contacts to interview on concerns 

and alternative conservation actions. 
• The document will describe: 

i. Historical impacts 
ii. Current status (progress to date) 

iii. Alternative conservation practices 
iv. Barriers to implementation 

 
4. Update and discuss water quality sampling results (Sara Slater-Atwater, JFNew) 

JFNew presented an overview of the progress and timeline for sampling and analysis. Sara 
also presented preliminary data from some sites.  
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However, the data and graphs were not distributed because additional data, analysis, and 
interpretation must be provided in order to accurately understand what these data mean. The 
second round of sampling will be completed over the next few weeks, depending on rainfall. 
Data analysis and interpretation may be available by the next Steering Committee meeting at 
the end of September. 
 
Progress to date: 

• Baseflow sampling was completed on May 31; stormflow (“event”) sampling 
followed a greater than 2-inch rain on June 13. Water levels were so high that no 
samples could be taken at site # 6 (sampling gear requires staff to enter the stream). In 
general, stormflow samples are taken within 24 hours of a rainfall greater than 1 inch. 
Streams are flashy, flows may depend on where rainfall occurs in the watershed. 

• How is baseflow defined? IUPUI-CEES uses USGS historical data to determine the 
monthly mean average; lack of rainfall this spring has led to lower than normal 
baseflow.  

• Flow varied from the tributaries to the lower mainstem. For comparison, a larger 24-
inch tile drain runs at about 15 cfs (cubic feet per second). 

• Preliminary data shows that most sites are similar to water chemistry ranges found by 
IUPUI at sites #4 and #8 in 2003. Chemical analysis was conducted for dissolved 
oxygen, nitrate, TKN (total Kjeldahl nitrogen), total phosphorus, fecal coliform, and 
E.coli bacteria.  

• To put the information in context, data in the plan will be displayed relative to state 
water quality standards, where available, and in comparison with average values for 
streams across Indiana. 

 
The plan will also contain a description of trends found in past water quality data, including 
any sampling done by IDEM after the hog farm spill, which occurred in mid to late spring 
after manure was field applied. A five-mile long fish kill, that ended at about the location of 
sampling station # 6, may have been the reason why Little Cicero Creek was listed on the 
303(d) list of impaired waters as impaired for biological communities. The group was under 
the impression that the impaired designation had been lifted for biological communities but is 
still in place for fecal coliform (E. coli). This information will be presented in the plan, along 
with a clear explanation of the meaning of impaired streams on the 303(d) list. 

 
Other data will be collected and interpreted, as the document is prepared. Data sources may 
include IUPUI-CEES (Center for Earth and Environmental Sciencies), Veolia / Indianapolis 
Water, and others. Discuss potential sources for various chemicals in the test (e.g., high 
phosphorus, coliforms) to determine which problems can be addressed. 

 
Vision & Mission  
 
The group spent most of the meeting time discussing issues, concerns and water quality 
sampling. The StrCom agreed to work on developing vision and mission statements at the next 
meeting. Until then, additional information will be gathered on issues, concerns and a range of 
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alternative soil and water conservation practices. The vision and mission will be based on 
community needs and desired future state. Examples are provided below.  
 
Vision 

• Based on major concerns, what phrases describe the desired state of the Little Cicero 
Creek watershed? 

 
Example: Clean water and productive lands, which provide a strong economic base and 
excellent quality of life for present and future generations of farmers, reservoir residents, and 
recreational users. 

 
Mission 

• What will this group/plan do to achieve that desired state? 
 

Example: The watershed planning committee, as representatives of a broad range of 
interested parties, will foster improved communication, collaboration, education, and 
scientific understanding to develop strategies that build on practical conservation practices to 
maintain and improve watershed resources for agricultural production, recreational benefits, 
increased property values, and a cooperative community atmosphere. 

  
Resources for conservation  
1. The plan will have a description of local, state and federal organizations that may provide the 

community with financial, technical or social support for implementing soil and water 
conservation practices.  

 
a. Review concerns to generate list of pertinent organizations 
 
b. Review list developed at the public meeting and provide additional suggestions, 

including: 
i. Hamilton County and Towns 
ii. State and federal agencies 
iii. Agricultural Organizations 
iv. Service and Conservation Organizations 
 

c. Information needed: organization, authority, resources, officials, meeting dates and 
contacts. Provide any information on these organizations to DJ Case & Associates. DJ 
Case will also be conducting interviews with the StrCom and community members to 
generate this information. 

 
2. Additional Steering Committee members or Reviewers 

a. Which organizations are missing on this StrCom? Is there a contact name? Provide 
any suggestions to DJ Case. 

 
3. Website (http://www.djcase.com/cicerocreek) 

a. The Steering Committee felt that it would be beneficial to list StrCom members 
(name, organization, contact information – email & phone number) on the website, so 
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that the community can contact local stakeholder representatives with their concerns 
or suggestions. The rest of the StrCom will be polled to ensure that all are 
comfortable with their listing. 

 
b. Suggest any other information to post, as it comes to mind. 

 
c. Links that can be posted on the site can include: 

i. Hamilton County 
ii. Town of Cicero / Jackson Township 
iii. Upper White River Watershed Alliance 
iv. Suggest others? 
 

d. We will track hits on website to find out how many are using it and whether it 
appears to be a useful tool for the community. 

 
Next Steps 
 
1. Date and agenda for 3rd Steering Committee Meeting  

a. Purpose: review water quality analysis; historical information; prioritized community 
concerns; identify possible conservation practices & community resources. 

b. Date: Thurs, Sept 29 (not Sept 5-23), 10am, Hamilton County Judicial Building 
i. Other potential sites for meetings – 4-H Fairgrounds 

c. Presentations  
i. Sheridan has Kiwanis meetings, may be looking for speakers. 

ii. Contact DJ Case with names and dates for other organizations that may be 
interested in a short presentation on the watershed planning project. 

 
2. DJ Case is currently in the process of drafting sections on background and issues for 

manuscript  
a. Continue to provide any: 

i. Historical information and existing data 
ii. Descriptions of organizations, meeting dates, contact information 

b. Will have a draft to distribute or post to the website before next StrCom meeting in 
September. 

c. Reminder that next public meeting will be towards end of the process; we will keep 
the public informed through the website and periodic news releases 

d. Will be conducting interviews to get feedback on proposed conservation practices 
(provide contacts for us to call) 

  
Noon Adjourn 
 
------------------------------------------------------------------------------------------------------------ 
Local Sponsor: 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
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Contractor contacts: 
JFNew (water quality sampling) 

- Drew Bender, 317-388-1982, abender@jfnew.com 
- Sara Slater-Atwater, 317-388-1982, sslater@jfnew.com 

 
D.J. Case & Associates (plan development & meeting facilitation) 

- Gwen White, 317-931-0908, gwen@djcase.com 
 
Schneider Corporation (engineering) 

- Bill Ghalayini, 317-826-7100, bghalayini@schneidercorp.com 



Little Cicero Creek Watershed Management Plan 
1st Public Meeting 

June 30, 2005; 7pm-9pm 
Red Bridge Park Community Building 

Cicero, Indiana 
 

-- NOTES -- 
 
Meeting purpose  

To provide the public with an understanding of the process of developing a watershed 
management plan for Little Cicero Creek and surrounding area, discuss outcomes desired 
by the public, and identify key participants. 

 
Agenda 
 
7:00 Introductions (Bob Thompson, Hamilton County Surveyor’s Office) 

- Introductions and interests  
- Primary reasons Hamilton County applied for funding  

 
7:15  Why we’re here: Description of the process (Gwen White, DJ Case) 

- Brief introduction to watershed concepts  
- General requirements for IDEM Watershed Management Plan 
 

7:45 What is the current condition? (Sara Slater-Atwater, JF New) 
- Historical and trend information on stream conditions and use 
- Current conditions and uses of the water resources (discussion) 

 
8: 00 What concerns does the public have about the streams, watershed and water 

resources? What information is available to address concerns? 
- What is the public vision for the future of the watershed? 
- What is the public vision for what this process should accomplish?  
- What issues or concerns would you like to see addressed? 
- What resources or information are available already? Who to contact? 
- What additional information do we need to generate? 

 
8:45 Who will participate in the process? 

- List groups that should be involved 
- Identify individual contacts to represent interests 

 
9:00 Adjourn 
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Introduction to Watershed Management Planning  
Robert Thompson described the interest and role of the Hamilton County Surveyor’s Office as 
the local sponsor for the project. The audience asked several questions about the role of state 
funding, requirements for the plan, funding sources and requirements for the project, and its 
relationship to other planning efforts in the county. 
 
Gwen White, DJ Case & Associates (DJ Case), provided an overview of the purpose of 
watershed management planning and the process that would be used to develop the content of 
the plan. DJ Case will provide meeting facilitation and plan development services. Schneider 
Corporation will be responsible for development of any engineering solutions to be included as 
the alternative conservation practices and actions. JFNew will conduct the water quality 
sampling and will provide technical advice on ecological impacts and conceptual development of 
conservation practices. 
 
Sara Slater-Atwater, J.F. New & Associates (JF New), identified the eight sampling sites that are 
located throughout the watershed. Information has been provided to landowners in those areas 
regarding the potential need to access stream sites for sampling. The plan will include a 
compilation of historical data from the watershed, as well as an update of water quality through 
two stormwater and two baseflow samples at the eight sites. 
 
The public will have the opportunity to be involved at several levels, depending upon the amount 
of time and effort they would like to contribute. Anyone interested in the plan is encouraged to 
provide their contact information to DJ Case so that they can receive periodic updates and public 
meeting notices throughout the project. In addition, citizens are welcome to be review drafts of 
the plan, along with meeting notes, as they become available. Representatives of local agencies 
and organizations are encouraged to participate more intensively as members of the Steering 
Committee. This committee of 12-15 people will meet 7-8 times over the course of the next 18 
months to provide input into the development of the plan. The plan will be presented as a draft at 
a public meeting towards the end of the project.  
 
Community concerns  
Over 25 people attended the meeting. Approximately half of those in attendance identified 
themselves as landowners. Other participants included representatives of state and local agencies 
and organizations involved in land and water management. 
 
Participants were provided with a handout and a card and were asked to write down the top three 
issues or concerns that they would like to see addressed by watershed management in the area 
around Little Cicero Creek or impacts downstream on Monroe Reservoir. They were asked to be 
as specific as possible (not just “water quality”). To get started, the following list of typical 
concerns was provided for review: 
 

• Nutrient loading (fertilizers, manure management, pet waste, livestock, geese) 
• Bacterial contamination (septic systems, sewer systems) 
• Chemical pollution (drinking water, fish consumption advisories, sewers) 
• Soil erosion and sediment control (provide specific concerns or areas if possible) 
• Agricultural conservation practices (list practices appropriate for this area) 
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• Drainage and stormwater management practices (list practices appropriate for this area) 
• Education on stewardship topics (list topics) 
• Invasive species (zebra mussels, purple loosestrife, carp) 
• Long term, representative watershed management planning 
• Urban development, farmland preservation and land use planning 
• Stream channel maintenance (bank erosion, streambank vegetation, logjam removal) 
• Fisheries resources and aquatic recreation (canoeing, hiking, waterskiing) 
• Regulation and law enforcement  

 
List of Concerns 
The public identified the following vision, issues and concerns at the Little Cicero Creek 
watershed planning meeting. Issues were categorized later for ease of reference. 
 

Development and land use planning 
Compare thresholds for water quality impacts in the reservoir relative to sampling results 
in the watershed. Focus on greatest thresholds of impact on water quality. 

• 

• 
• 

• 

• 

• 

• 

• 
• 
• 

• 

• 
• 

• 
• 

• 

• 

Long term perspective: look forward to what will be developed over the next 10-30 years. 
Land use changes: development, thresholds of impact, shrinking land and resources, 
continue to be amenable to the agricultural industry, which has been productive in the 
county for a long period of time. 
Small towns can be bulldozed over without planning, as has happened in similar large, 
rapidly developing communities in other parts of the nation. 
Residents desire a balance of rural and urban land uses without too much development. 
Control construction and runoff. 
The type of economic development (distribution centers, residential, commercial) can 
affect water quality. Development will happen, but can be managed. 
Planning department works with developers to encourage use of more natural storm water 
management designs, including MS4 standards for detention ponds and other structural 
BMPS (e.g., bio-swales). 
Green space requirements have increased. 
New ordinance to eliminate illicit discharges will become effective within a month. 
Hamilton County and township ordinances are in place to manage construction of new 
homes (e.g., 10-acre lot size, zoning). 
Subdivisions are increasing in areas where farms are sold for development and converted 
to a large number of houses. 
Zoning laws can require use of retention ponds and silt fences to barricade runoff. 
Town of Cicero/Jackson Township Comprehensive Plan requires residential development 
on larger parcels in rural areas.  
Larger parcels can negatively affect availability of prime farmland. 
Value of land per acre is increasing, with 5-10 acre residential parcels increasing in rural 
areas. 

 
Agricultural practices 

Sediment may result from logjams and bank cutting (50 ft high banks in some areas along 
the streams in the watershed). 
More complex manure management plans are used by livestock owners. 
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Conservation tillage is used in various degrees, along with other practices such as grassed 
waterways and filter strips. Recognize economics of developing larger pasture areas as 
filter strips to slow water flow. 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 
• 

• 

• 

• 

Agricultural production in the watershed consists mostly of corn and beans, not a lot of 
cattle except near the north end of Morse Reservoir, where there are grassed banks. 
No till farming saves money, but also can result in cornstalks floating in the stream. 
Agricultural soil test are conducted for every acre so that producers are not spending any 
more than required. Fertilizer use has also decreased with increasing energy prices. 
Herbicide use has dropped with less use of residual herbicides and genetic crop 
improvement. 

 
Residential practices 

Management of toxic wastes, such as motor oil and paint, is improving with increased use 
of the Hamilton County hazardous waste recycling service. 
Minifarms (horses) can affect water quality as well as larger production areas, especially 
if owners maintain their horses on bare ground. There are ordinances on horse ownership 
(maximum number of horses per acre). 
Residential fertilizer application can exceed rates of application by agricultural 
landowners and may exceed recommended rates with negative impacts on water quality. 
Residential use of pesticides is increasing. Residential landowners may not be following 
safety precautions when using pesticides. 

 
Drainage 

Properly manage drainage, so that water is not forced over surface but can drain through 
tiles for infiltration before the water reaches the stream. 

 
Downstream impacts on the reservoir 

Water quality in reservoir affects attractiveness of the area to new people moving into the 
area from outside the region, including economic development and income generation. 
The reservoir is cleaner than it was in 1950, when the water was muddier.  
The reservoir is subject to undesirable algae blooms and swimming impacts from fecal 
coliform contamination, possibly as a result of overabundant waterfowl. 
Water quality in the reservoir has improved due to changes in farming practices. Farming 
close to reservoir is no longer economically feasible. 
Swimmers in the reservoir occasionally suffer from ear infections. 
Sources of fecal coliforms may be from towns that discharge combined storm water and 
sewer overflows to the reservoir. When the sewage treatment plant is overloaded, laterals 
allow groundwater seepage. The Town of Cicero fixes main sewer lines, but replacement 
of laterals is the responsibility of the property owner and may be costly. Grants from the 
town are available to help homeowners pay for line replacement. 
Larger houseboats were more prevalent on the reservoir in the past and dumped human 
waste by pumping onboard waste tanks into the water. 
When water levels drop in the reservoir, volunteers clean banks and remove trash during 
annual cleanup activities. 
Impact on water flow and capacity at the upper end of the reservoir where silt drops out 
when the inflow hits the reservoir. 
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Water stagnant, especially in areas that have filled with silt in north end of reservoir. 
Identify who is responsible to pay for and conduct dredging in the reservoir.  

• 

• 

• 

• 
• 

• 
• 

• 

• 

• 
• 

• 

• 

• 

• 

• 

• 
• 
• 

Dredging may address losses in reservoir volume over time. Depth of silt and mud in 
reservoir has increased from calf high to waste high in some areas, especially on the north 
(inflow) end of the reservoir. 
Army Corps of Engineers (ACOE) has proposed conducting an evaluation on reservoir 
volume and dredging. 

 
Plan development, education and outreach 

Educate citizens so they are aware of and knowledgeable about watershed issues. 
The planning approach should not focus on a lot of finger pointing, but recognize that we 
all share water as resource. Can work together to find thresholds of water quality impact, 
and then identify solutions and benefits. Everyone can help pay for solutions. 
Need to set guidelines what needs to be addressed in plan development. 
Need to use science to track the sources of fecal coliforms, such as the towns or the 
subwatersheds. 
Prioritize many smaller sources or a few of the largest contributors to water quality 
impacts. 
Prioritize the quickest ways to achieve water quality improvements by monitoring change 
and tackling issues sequentially. 
Address large sources and multiple impacts first. 
Educate citizens on the various small contributions to water quality impacts and on the 
larger system impacts (on the whole watershed and reservoir system). 
Brochures are available from the Town of Cicero on dumping, toxic waste recycling), 
and other water quality issues. 
Prepare to address conflicts that may arise between rural and urban land users as the level 
of development increases. 
People who are not present in the meetings may assume things that are not accurate about 
what was said or about the purpose and effect of the planning effort. Mechanisms must be 
available to communicate to residents who are not able to attend the meetings. 
Pleased with the number of citizens who attended the meetings. There is generally good 
attendance of meetings on issues that affect rural communities in the county. 
There were over 150 people at the Morse Reservoir property owners association meeting, 
held recently at Red Bridge Park. All expressed a vested interest in finding out what the 
community wants to see happen as a result of planning efforts. 

 
Resources  
After listening to the description of a typical watershed management plan, participants were asked to 
identify sources of information that may be useful in describing the past, present or future land and water 
uses for this area. Information was listed during group discussion. Participants identified the following 
resources to address soil and water conservation in Hamilton County and the Little Cicero Creek 
watershed: 

 
Hamilton County and Towns 

Hamilton County Drainage Board 
Hamilton County Soil Water Conservation District (SWCD) 
Cicero/Jackson Township Planning Commission 
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Board of Zoning Appeals • 
• 
• 

• 
• 
• 

• 
• 
• 

• 
• 
• 
• 

• 
• 
• 
• 

• 
• 

Hamilton North Chamber of Commerce 
Hamilton North Public Library - can provide access to information about the WMP (hard 
copies, website). Contact: Linda Judd 
Town of Cicero/Jackson Township website 
Town of Cicero/Jackson Township Economic Development Committee 
Town of Sheridan  

 
State and federal agencies 

Indiana Department of Environmental Management (IDEM) – Office of Water  
Environmental Protection Agency (EPA) 
Indiana Department of Natural Resources (IDNR) – Fisheries Section 

 
Agricultural Producers Organizations 

Hamilton County and Indiana Farm Bureau 
Hamilton County and Indiana Beef Cattlemen’s Producers Association 
American Farmland Trust (AFT) - can provide information on development 
Indiana Department of Rural Development 

 
Service and Conservation Organizations 

Friends of Cicero – coordinate volunteers such as Kiwanis and Girl Scouts  
Friends of the Library  
Cicero Friends of the Park (both parks) 
Morse Reservoir Property Owners’ Association (founded this year) - about 170 members. 
Next meeting will be July 11, 7 p.m., at the Red Bridge Park Community Center. 
Riverwatch - a local volunteer has completed training 
Ducks Unlimited 

 
Participants were asked to provide additional resource information (type of information, contact 
name, organization and phone number or email) after the meeting, if available.  
 
Written Comment (submitted on a card): 
I think it is important to focus our energy, time and funding where the greatest contribution of 
the problems are, and not simply develop a plan to use funds that are available, “just because” 
they are available for a given area, even when that area may be the major contributor of the 
problem. 
 
Specifically, if E. coli is the problem we are addressing, then let’s not spend time, energy, and 
resources to develop a plan that puts a bandaid on Little Cicero Creek if we need to address a 
major hemorrhage taking place on the reservoir itself. 
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We want to hear from you! 
Information or comments for the draft plan can be sent to: 

Gwen White, D.J. Case & Associates, 3924 N. New Jersey St., Indianapolis, IN  46205 
TX: 317-931-0908; gwen@djcase.com 

 
Local Sponsor: 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
 
Contractor team: 
JFNew (administration, water quality) 

- Drew Bender, 317-388-1982, abender@jfnew.com 
- Sara Slater-Atwater, 317-388-1982, sslater@jfnew.com 

 
D.J. Case & Associates (plan development, meeting facilitation) 

- Gwen White, 317-931-0908, gwen@djcase.com 
 

Schneider Corporation (engineering) 
- Bill Ghalayini, 317-826-7100, bghalayini@schneidercorp.com 



Little Cicero Creek Watershed Management Plan 
1st Steering Committee Meeting 

May 19, 2005, 10:00am-11:30am 
Hamilton County Judicial Building, Room 1A 

 
-- Meeting Summary -- 

 
Purpose 
Gather major stakeholders in an initial meeting to introduce contractors and project approach, 
initiate development of the Steering Committee, and set a date for the first public meeting. 
 
Agenda 
Notes are provided below as a meeting summary. These notes are not intended to be a verbatim 
transcript, but capture the essence of the discussion. 
 
Welcome, housekeeping and introductions  
The group introduced themselves and provided a brief description of experience and interests in 
the watershed planning project. A list of participants and their affiliations are provided below. 
 
Present 
Sonny Beck, Beck’s Hybrids 
Karen Blake, Town of Cicero 
Greg Bohlander, Indiana Farm Bureau 
Sherrae Davis, Veolia Water 
Eric Oliver, IDEM 
Doug Quear, Royster-Clark Farmarket  
Lora Shrake, IUPUI Center for Earth and Environmental Sciences (CEES) 
Sara Slater-Atwater, JF New 
John South, Hamilton County SWCD 
Bob Thompson, Hamilton County Surveyor’s Office 
Kent Ward, Hamilton County Surveyor 
Gwen White, D.J. Case & Associates (DJ Case) 
 
Project approach  
Contract overview and roles 
Three contractors will be working on the study under the direction of the Hamilton County 
Surveyor’s Office, as the local project sponsor, and IDEM, as the state grant administrator: 

• JFNew will be conducting water quality sampling and providing scientific information on 
water quality trends and watershed management practices. 

• DJ Case & Associates (DJ Case) will be facilitating the process, including managing the 
meetings and editing the document. 

• Schneider Corporation will be doing the engineering analysis, as needed. 
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Interests in watershed management 
Bob Thompson, Hamilton County Surveyor’s Office, provided an overview of their interests in 
the watershed. Hamilton County applied for the grant from IDEM to address issues related to 
drainage, hydrology, and water quality. There is opportunity to study trends as result of past 
studies through IUPUI on Morse and Little Cicero Creeks. Little Cicero Creek is on the list of 
impaired waters. The county is interested in completing study, learning about hydrology, and 
then depending on recommendations for BMPs [Best Management Practices], obtaining future 
funding for resolving. 
 
Eric Oliver, IDEM, described the agency’s role in providing 75 percent of the funding for the 
project as a pass-through grant from EPA. The Section 319 watershed management program 
administers the funds. IDEM will be providing technical help within the nonpoint source 
program. 
 
Content of a watershed management plan 
Gwen White, DJ Case, provided an overview of the information that would be contained in a 
watershed management plan, using parts of a presentation that would be delivered at the first 
public meeting. The plan will be structured to meet the requirements of an IDEM Section 319 
Watershed Management Plan. 
 
In brief the plan would include: 

• Mission and goals 
• History of land and water use around in the Little Cicero Creek watershed and 

surrounding area 
• Current water quality conditions (updated for 8 sample sites) and historical trends 
• Organizations and resources available to address issues 
• Issue statements and priorities 
• Critical areas where conservation will be most effective 
• Alternatives to address water quality issues (maintain or improve management) 
• Action plan to achieve goals 
• Timeline and responsibilities 

 
To be useful, the plan must be designed with feasible actions that can be implemented and with a 
mechanism for updating it to reflect changing land and water use in the area, as well as 
improvements in technology. 
 
Project schedule  
Gwen White, DJ Case, reviewed a draft project schedule. Project managers intend to complete 
the work by December 31, 2006. There will be up to eight Steering Committee Meetings and two 
Public Meetings. The schedule shows an approximate timeline, based on experience in similar 
projects. Timing of various meetings and stages of development will be adjusted throughout the 
project. 
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Water Quality Sampling (QAPP) 
Sample sites and timing  
Sara Slater-Atwater, JFNew, provided a handout showing the locations of eight sampling sites 
within the watershed. These sites will be monitored to provide information on current conditions 
in the watershed. There will be 8 sites with four samples taken at each location, twice during 
baseflow (dry) and twice during stormflow (after at least one inch of rainfall), resulting in 32 
samples total for each site. 
 
Sites were selected in part to match locations where previous sampling had been done. Two sites 
were sampled by IUPUI Center for Earth and Environmental Studies (CEES) in the past (# 4 and 
# 8). IDEM sampled one site (# 6). JFNew submitted the plan, IDEM showing them the sites. 
[Note: A water quality sampling plan is technically called a QAPP (Quality Assurance Project 
Plan).] The sampling procedure has been approved by the agency. JFNew staff will be sampling 
as soon as possible, probably in the next month or two, depending on weather conditions.  
 
Bob Thompson indicated that the County Surveyors Office will generate a list of property 
owners for notification and will provide photo identification and a letter of explanation for the 
field crew to take with them during sampling. Landowners adjacent to the stream sites will be 
identified, so that the landowners can be made aware of the sampling procedure and reasons for 
accessing the stream within the next few weeks. All stream samples will be taken from road 
crossings, so access to private land would be very limited. Some stream reaches along Little 
Cicero Creek are designated as regulated drains. There are fences around some streams. Sample 
# 2 has been divided and may need to contact several adjacent landowners. The county will also 
work with JFNew to notify other landowners when there are any other access needs for the 
project, such as walking along the stream to determine locations that may need soil and water 
conservation. However, the project managers wish to make sure that the local landowners 
understand what is happening and why. 
 
There was some discussion as to why three sites are fairly close together. Sara indicated that they 
were each selected for different reasons. Site # 4 will be indicative of water quality in that entire 
watershed. Site # 5 is at the juncture with a small stream. Site # 6 is located where IDEM had 
sampled previously. Duplicating IDEM and CEES sites will provide more data to use for 
historical trend comparisons. Because the samples will only be taken four times at each site, the 
data will only be snapshots of water quality at the time when the sample was taken. This will 
need to be clear when data is presented, so that the public understands that the samples may have 
been affected by a particular event. 
 
Sonny Beck noted that there was a one-time overflow event a few years ago that would have 
added an unusual amount of E. coli to the stream. This kind of information will be useful in the 
historical section of the plan. Using the IDEM and CEES data, the study will be able to show 
some trends. CEES took 8 samples at each site during 2003, twice seasonally, once at baseflow 
and once at stormflow. 
 
Purpose for sampling 
Eric Oliver, IDEM, described the purpose of sampling in a 319 watershed management planning 
project. Results of the IDEM sampling that was conducted in the past put the stream on the 
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303(d) list for E. coli [bacterial contamination] because it exceeded the standard limits (i.e., 235 
colonies in a grab sample and around 150 colonies for a geometric mean of several samples). 
Impairment affects expansion of confined feeding operations and other point source issues. 
Sampling conducted in this study and the trend analysis from past data will help identify areas to 
concentrate future work by comparing the water quality conditions at each site. These data will 
show where to target management practices. It is important to remember that this is not a 
regulatory document. There are not many regulations related to nonpoint source pollution unless 
there are deliberate water quality violations. IDEM used to have fixed monitoring sites. Overall, 
IDEM will sample on basin basis (Upper White River Basin) and rotate the sampling around the 
state, generally once every five years. 
 
The goal of the watershed plan will be to eventually address nonpoint source pollution issues and 
potentially remove the stream from the 303(d) list. Most waters in the state of Indiana have E. 
coli issues. Some areas are not on the list because they haven’t been sampled. Goal of project to 
do enough in the watershed with Best Management Practices to remove E. coli and control 
sedimentation to improve water clarity, aesthetics and health issues. 
 
Sampling is done by IDEM as a series of sampling events. Impairments could include E. coli, 
mercury and PCBs (which can’t be addressed by local community due to atmospheric impacts), 
impaired biological communities (fish or aquatic insects), chlorides, oil and grease, pesticides. 
No nutrient standards are currently set. When these are set several years in the future, it will 
affect a lot of streams and lakes in the state. 
 
Eric will provide a list of all impaired streams within the basins in Hamilton and Madison 
County and reason for listing identified. The complete state list is also on IDEM website. 

 
Steering Committee (StrCom)  
Additional members 
The Steering Committee should be broadly representative of the stakeholder interests in the 
watershed. The committee will be in the process of forming over the next several meetings. Over 
the course of the project, there will be up to eight StrCom meetings and two public meetings. So, 
the Steering Committee will meet about quarterly on average, but the actual timing will depend 
on the planning process. The group may meet monthly, then skip a few months while the 
contractors work with the information.  
 
The project managers welcome any suggestions for additional committee members, including 
representatives of water use, town and county health and planning offices, and other interests. 
John South agreed that Becks Hybrids would be a valuable asset to the committee and suggested 
that a few additional landowners may be interested in participating, such as producers who are 
farming smaller land areas. 
 
Steering Committee meeting dates and contact method 
The group discussed times for future Steering Committee meetings. The CEES program is 
generally involved in field sampling on Tuesday to Wednesday and would prefer meeting later in 
the week. The group felt that a similar time (Thursday morning) would work well. A sign-up 
sheet was passed around to update contact information for participants. 
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Next Steps 
Date and agenda for 1st Public Meeting 
The group discussed the timing of the first public meeting. Decisions related to timing of the first 
public meeting are very important because there will be only two public meetings, and the last 
one will be to review a complete draft towards the end of the project. Timing of the first meeting 
depends upon the purpose of the meeting. If the public anticipates early notification of the 
project, then a meeting in the next month or two would be preferable. An alternative would be 
for the committee to generate a significant amount of information and for JFNew to complete the 
water quality sampling prior to the first public meeting in early fall. In any case, the project 
managers will be providing press releases to update the public on progress throughout the 
project. 
 
The group agreed that the meeting should be held early in the project (during the last two weeks 
of June). The location would be in Cicero at Red Bridge Park. The date would be timed with the 
letters that will go out to landowners, explaining the reasons for sampling and studying the 
watershed. The public meeting would be two to three weeks later with adequate time to send out 
enough information to public so they are informed and can be prepared to participate.  A meeting 
early in the project will serve to inform the public, so they know the purposes of the project 
instead of surmising what is happening. 
 
The project comes at an opportune time in the history of the county, when development is 
progressing and land use is transitioning from predominantly agriculture to more urban growth. 
Sheridan is currently not an MS4 community, but Cicero and Hamilton County are. This project 
ties into Phase II work for MS4 stormwater management. Sheridan may be an MS4 community 
down the road. 
 
The group recommended providing information directly to Town Councils in the watershed on 
what is happening in the project. DJ Case will generate information in conjunction with the 
Hamilton County Surveyor’s Office for distribution by the project partners. 

 
Request for historical information and existing data 
Project managers are interested in receiving any historical information or existing data that may 
be useful to the project. This includes information on Morse Reservoir, as well as the watershed. 
Participants are encouraged to contact Gwen White with any information that may be remotely 
useful to the project to see if it can be included. We will be compiling information and working 
through it to see what should be included in the document. The project area may overlap with 
wellhead protection areas in Cicero, but not in Arcadia or Sheridan. This kind of information can 
be useful to identify critical areas for conservation practices. 
 
The group discussed how information on Morse Reservoir might be pertinent to the plan. The 
project itself will not be conducting any sites in the reservoir. Land use information will focus on 
the watershed. However, water quality information from Veolia or other sources would be useful 
to show the impacts of water quality in Little Cicero Creek.  
 



7/5/2005  Draft for meeting participant review only. Not for public distribution. 

 6

Comparisons with water quality information from other tributaries to the reservoir may be used 
to show what conditions are unique to the Little Cicero Creek watershed. The reservoir has other 
inflows besides Little Cicero. There is someone who is sampling at the bridge below the 
reservoir in Cicero, probably Veolia for source water purposes. About 10-12 years ago, IDEM 
had sampling sites upstream on Big Cicero, the Reservoir, Hinkle at mouth, at dam and centrally 
located. IDEM can provide all the historical data and can work with Veolia to get information 
from the reservoir.  
 
Dilution in the reservoir will affect what results of samples taken there. Higher concentration 
levels would be expected in the tributaries than in the lake due to volume of water and 
environmental factors. Sample site # 8 is just above the reservoir and will show what is entering 
the reservoir from the Little Cicero Creek watershed. Information about the reservoir may be 
useful, such as visibility of previously unknown pipes in when reservoir water levels dropped.  
 
Sources of information to identify problems can range from water quality data to observations of 
current land and water management practices. The historical data and current sampling data will 
help determine which problems are specific to Little Cicero Creek watershed. The project can 
also use a windshield survey to determine where there are potential water quality issues, such as 
elicit drainage pipes. 
 
Improvement of water quality can assist with economic development and value. The academy 
had received a grant to address cattle in the water on the northern end of the reservoir. Some of 
the E. coli may have been from cattle in the water. They fenced cattle out of the water with the 
funds. It would have been useful to have data before and after cattle exclusion. John South 
indicated that the Hamilton County SWCD had a list of sites where livestock had access, but he 
didn’t know if they specifically focused on Little Cicero Creek. 
 
Eric Oliver, IDEM, explained that exclusion of livestock and identifying stream bank erosion 
sites are examples of types of practices that can be identified for implementation through the 
watershed management plan. The state and federal funds can provide significant cost share to 
fence cattle out of streams. Because this watershed is on the 303(d) list, the state would provide a 
75% cost-share with in-kind services from the local sponsor possibly making up the other 25%. 
Finding point sources would not be the goal of this plan, but that it would be looking for better 
water quality and drainage practices. The impairment that caused the watershed to be listed was 
E. coli issue. However, the goals of the overall plan would be broader, including improvement of 
other water quality parameters.  
 
Actions: 
Hamilton County Surveyors Office will: 

• Work with JFNew to identify parcel owners along Little Cicero Creek adjacent to the 
sampling  

• Send letters out when the parcel owners are identified. sites by the end of the week. 
• Develop photo identification for JFNew employees, as well as a letter to carry during 

sampling. 
• Post information about the project to the county website, including meeting notes after 

they have been reviewed by meeting participants.  
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• Provide access to a series of aerial photos and stormwater conveyance maps for Hamilton 
County. 

 
Hamilton County SWCD will: 

• Provide the date and time for the public meeting in the SWCD newsletter if the 
information is available before the end of May. 

 
Town of Cicero will: 

• Email dates soon to make sure the community building is available during the last two 
weeks of June.  

• Provide information about the project on the Town of Cicero website. Residents in 
Arcadia and Atlanta also use this website as a source of information. 

 
DJ Case will: 

• Email notes to the committee for review and editing. 
• Send the committee a list of types of historical information and data that may be useful 

for the project. 
• Send a list of current landowners for committee to review for any additional contacts. 
• Produce written information for distribution in the community to announce the project 

and the first public meeting. 
• Identify a contact for the Town of Sheridan website. 

 
JFNew will: 

• Work with Hamilton County to finalize sampling sites, notification and timing. 
 
IDEM will: 

• Provide a list of all impaired streams within the basins in Hamilton and Madison County 
with the reason for listing identified. 

 
Steering Committee will: 

• Communicate by email and phone in preparation for the 1st public meeting. 
• Hold the 2nd Steering Committee meeting in early to mid-July to process information 

generated at the public meeting.  
• Provide contact information for others who may be interested in serving on the Steering 

Committee. 
• Review the preliminary list of landowners to identify anyone else who should receive 

direct notice of the public meeting. 
 
The meeting adjourned at 11:30am. 
 
Project Contacts 
Local Sponsor 
Hamilton County Surveyor’s Office  

- Robert Thompson, 317-770-8833, rct@co.hamilton.in.us. 
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Contractors 
D.J. Case & Associates (meeting facilitation, document development) 

- Gwen White, 317-931-0908, gwen@djcase.com  
 
JFNew (water quality sampling) 

- Sara Slater-Atwater, 317-388-1982, abender@jfnew.com 
- Drew Bender, 317-388-1982, abender@jfnew.com 

 
Schneider Corporation (engineering analysis)  

- Bill Ghalayini, bghalayini@schneidercorp.com 
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Little Cicero Creek Watershed Management Plan 

Draft Project Schedule 
 
 
April 2005 

22 Kick-off Meeting with local sponsors and IDEM. 
26 Notify initial members (“major stakeholders”) on Steering Committee (StrCom) of May 19 meeting date. 
27 1st Quarterly Report  
 
May  

6 Contact StrCom members with formal invitation. 
10   Develop QAPP and obtain IDEM approval.  
19 1st StrCom Meeting: additional members; project schedule; discuss QAPP, sample sites; request historical 

information & existing data; StrCom meeting dates & contact method; set date & agenda for 1st Public Meeting.  
 
June 

 1st News Article to area news agencies: introduce project & announce 1st Public Meeting. 
 Manuscript: compile basic background and existing information for introducing project to the public. 
 1st Public Meeting (late June): introduce project; describe water quality sampling process; review mission, 

vision, brainstorm community concerns.  
 
July 

 2nd StrCom Meeting (early July): discuss input from 1st Public Meeting; finalize mission & vision; discuss 
preliminary community concerns, issues and resources. 

 2nd News Article: results of 1st Public Meeting & 2nd StrCom meeting; announce water quality sampling. 
 Water quality sampling: conduct two (2) baseflow and two (2) stormflow sampling events. 
 2nd Quarterly Report. 
 
August-October 

 Water quality sampling: compile & analyze water quality sampling data. 
 Manuscript: introduction, community concerns, inventory organizations, historical information. 
 3rd StrCom Meeting: review existing water quality data; historical information; categorize & expand on 

community concerns; identify possible conservation practices & community resources. 
 3rd Quarterly Report  
 
November-January 2006 

 Water quality sampling: interpret water quality sampling data & prepare presentation. 
 3rd News Article: results of 3rd StrCom meeting; announce 1st Public Meeting [if later]. 
 4th StrCom Meeting: prepare goals and objectives for prioritized issues; brainstorm alternative solutions.  
 Manuscript: water quality interpretation; alternative solutions; inventory land and water areas for action. 
 4th News Article: results of 4th StrCom meeting. 
 4th Quarterly Report  
 
February-April 

 5th StrCom Meeting: discuss feasible solutions & resources for implementation. 
 Interview relevant local staff to discuss conservation practices & resources for implementation. 
 Manuscript: alternative solutions & resources for implementation.  
 5th News Article: results of 5th StrCom meeting. 
 5th Quarterly Report  
 
May-July  

 6th StrCom Meeting: outline feasible actions, resources, & timeline for implementation.  
 Manuscript: outline feasible actions, resources, timeline for implementation.  
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 6th News Article: results of 6th  StrCom meeting; announce 2nd Public Meeting. 
 6th Quarterly Report  
 
August-September 

 Manuscript: Incorporate StrCom comments into final draft plan; post to website for public review. 
 2nd Public Meeting (August): present final draft plan for public comment. 
 7th StrCom Meeting: discuss input from 2nd Public Meeting; final review of draft document. 
 Manuscript: prepare final draft plan with StrCom input. 
 7th News Article: results of 2nd Public Meeting & 7th  StrCom meeting; final draft plan recommendations. 
 7th Quarterly Report  
 

October 

 Manuscript: submit final draft plan for IDEM review. 
 
November 

 8th StrCom Meeting: meet with sponsors and IDEM staff to review comments on the final Plan  
 8th News Article: results of 8th StrCom meeting (project conclusion). 
 8th Quarterly Report. 
 
December 

 Manuscript: incorporate IDEM comments into final plan. 
 Manuscript: submit copies of final plan to local sponsors and IDEM. 
 
December 31, 2006 

 Project completion. 



Frequently Asked Questions 

 

1. What is the Little Cicero Creek watershed?  
 
A watershed is a network of streams, ditches, creeks and other above and below ground sources 
that drain into a downstream waterbody.  
 
The Little Cicero Creek watershed is located in east-central Hamilton County (25,837 acres) with a 
small portion extending into Tipton County (938 acres). The towns of Arcadia, Atlanta, Cicero and 
Sheridan roughly outline the watershed. 
 
Several streams are part of the Little Cicero Creek watershed. Symons Ditch, Taylor Creek, Jay 
Ditch, Ross Ditch and Bennett Ditch join roadside ditches and other waterways that flow into Little 
Cicero Creek. Little Cicero Creek’s headwaters begin near the northeastern boundary of Sheridan; 
the lower end leads into the northwest side of Morse Reservoir. 
   

 

2. Why is Little Cicero Creek watershed important? How does it relate to Morse Reservoir?  

In short, healthy water means a healthy community.  

Little Cicero Creek watershed is a major resource for farmers, industries and residents throughout 
Hamilton County.  

In addition, Little Cicero Creek watershed drains into Morse Reservoir. Thousands of residents rely 
upon the reservoir as a major drinking water supply for Hamilton and Marion counties.  

Land and water management in the Little Cicero Creek watershed will benefit Morse Reservoir by 
improving the quality of water flowing into it.  

The watershed management plan (WMP) focuses on Little Cicero Creek watershed; it also will 
contain some information on Morse Reservoir as it relates to this watershed. 
   

 

3. Why is a watershed management plan (WMP) needed?  

Little Cicero Creek watershed is located in one of the few rural areas remaining in Hamilton County. 
Yet the county is becoming increasingly urban.  

According to Indiana University's School of Business, Hamilton is the fastest growing Hoosier 
county, adding more than 63,000 persons since the 1990 census. This indicates a growth rate of 
58% between 1990 and 1999. Since 1990, Hamilton has been the fastest growing county in 
Indiana, Illinois, Michigan, Ohio and Kentucky. It is the 27th fastest growing county in the United 
States. Since 1990, the county’s population has grown by 5% annually.  

Due to such rapid development, the Hamilton County Surveyor's Office is concerned about current 
and future water quality conditions. Changes in land use, especially from crops and grasslands to 
urban landscapes, have a significant impact on water quality. The ability of soil to hold water 
(permeability) is affected by construction compaction and coverage such as rooftops, driveways 
and parking areas. Development also means increases in biological and chemical waste from 
humans. 
   



 

4. Who is sponsoring the plan? What is the source of funding? Who is contracted to manage 
plan development?  

As the primary local sponsor, the Hamilton County Surveyor's office has obtained funding to 
develop a management plan that will address water pollution caused by runoff within the Little 
Cicero Creek watershed. Hamilton County will participate through its Drainage Board with the 
County Surveyor in a lead role.  

The county is providing 25 percent of the overall cost of the plan. Three-quarters of the project is 
funded by a grant from the U.S. Environmental Protection Agency (EPA) administered by the 
Indiana Department of Environmental Management Watershed Management Section. These 
federal funds are only available to watersheds that are considered “impaired” under the federal 
Clean Water Act (see question 10).  

Through a competitive bidding process, the county hired natural resources consultants JFNew and 
Schneider Corporation. Communications consultant D.J. Case & Associates manages plan 
development and public participation. All will combine expertise to advise the county with 
engineering, ecological and public outreach recommendations. 
   

 

5. What is the goal of this watershed management plan? How is the WMP being developed?  

This plan sets a course for soil and water conservation for the Little Cicero Creek watershed. Like 
many other streams across Indiana, the creek currently falls short of state water quality standards 
(see question 10). The overall goal of the plan is to improve water quality and meet state standards.  

Earlier this year, Hamilton County leaders and residents around the watershed began a long-term 
planning process.  

Participants identified key issues and actions within the following topics: 
· Plan development, education and outreach  
· Development and land use planning  
· Agricultural practices  
· Residential practices 
· Drainage and hydrology 
· Downstream impacts on Morse Reservoir  

Management strategies will focus on improving land uses and water quality to address these priority 
concerns. As conditions change, community leaders will review and update the plan to reflect the 
ongoing needs. The plan should be completed by December 2006. 
   

 

6. What information will be in the watershed management plan?  

The Little Cicero Creek WMP will contain information to:  

· Introduce the project, including a description of the public participation process. 
· Describe the watershed, including land use, soil types and other characteristics. 
· Establish benchmarks for water quality, including a summary of data, comparisons to similar 
streams and state water quality standards, and a description of historical trends. 
· Identify sources of water quality impairment, including land and water management practices. 
· Set goals to meet water quality standards. 



· Present alternative solutions for water quality improvement, based on proven soil and water 
management practices. 
· Outline an action plan that identifies feasible actions, timing, funding and personnel needs. 
· Monitor results to establish ongoing improvements in water quality and management.  

Components of the plan will meet the Indiana Department of Environmental Management's (IDEM) 
Watershed Plan Checklist. 
   

 

7. How could future funding and actions benefit the community?  

The WMP will meet eligibility requirements to apply for funding from IDEM or the Lake and River 
Enhancement program (LARE) administered by the Indiana Department of Natural Resources 
(IDNR). These competitive grant programs offer funding for soil and water conservation projects in 
areas that have an approved watershed management plan. 
   

 

8. How does this planning effort relate to other local planning efforts?  

The Hamilton County Surveyor's Office is working closely with town planners throughout the 
watershed, Indiana University-Purdue University Indianapolis (IUPUI) Center for Earth and 
Environmental Science, and Veolia-Indianapolis Water to focus on watershed conservation efforts.  

Because agriculture is the dominant land use within the watershed, the Hamilton County Surveyor's 
Office contacted leaders in the farming community, including the Hamilton County Soil and Water 
Conservation District, Natural Resources Conservation Service, Indiana Farm Bureau, and 
watershed landowners, to ensure their support and participation in developing the WMP. The 
expertise of the farming community is crucial to developing a comprehensive plan.  

Representatives of interested groups are welcome to attend steering committee meetings for the 
WMP. All meetings are open to the public. 
   

 

9. What is an MS4 community and how does that designation affect this plan?  

MS4 is an EPA designation for “municipal separate storm sewer systems” or conveyance systems 
for rainwater. These systems typically consist of curbs, gutters, streets, ditches and storm drains. 
Rainwater flows from city hardscape (impermeable land covers such as asphalt and concrete) into 
these systems; it travels untreated into streams, lakes and rivers.  

An MS4 designation applies to any community that meets one of the following criteria. It must: 1) be 
located within an urbanized area as designated on U.S. Census Bureau maps; 2) have a population 
greater than 10,000; 3) have a population greater than 7,000 and experienced a growth rate greater 
than 10% from 1990 to 2000; or 4) have a daily population greater than 1,000 and is associated 
with any of the areas listed above.  

Hamilton County is an MS4 community because it maintains a municipal separate storm sewer 
system. The Census Bureau also lists Hamilton County as an urban area. Much of the Little Cicero 
Creek watershed is currently rural with drainage ditches comprising most of the storm sewer system 
in this area.  



The goal of this plan is to analyze stormwater management concerns that relate to MS4 planning, 
including stormwater runoff and nonpoint source pollution. The plan also will include 
recommendations to help the county address these problems.  
   

 

10. What does it mean to be an “impaired” watershed? What are the state water quality 
standards? How will this information help planners develop the WMP?  

Indiana Department of Environmental Management lists Little Cicero Creek as an “impaired 
waterway” due to E. coli contamination, meaning that it does not meet water quality standards 
through the Clean Water Act. (E. coli or Escherichia coli is one of hundreds of strains of bacteria 
that live in the intestines of healthy humans and animals. High levels may indicate the presence of 
contaminated water that may cause sickness when ingested.) It is also impaired because it does 
not provide adequate conditions to maintain biotic communities (an indication of inadequate water 
chemistry, physical factors and habitats that support fish and other aquatic wildlife).  

The Clean Water Act, specifically Section 303(d), requires states to identify lakes, streams and 
rivers that do not meet appropriate water quality standards. These waterbodies are referred to as 
“impaired” and placed on the state’s 303(d) list of impaired waterbodies. Little Cicero Creek 
watershed joins many other Hoosier rivers and streams on this list.  

Impaired waterbodies are ranked according to the severity of pollution and their designated uses 
(e.g., recreation, drinking water, biotic life). How the state assesses Indiana’s waterbodies is 
described in the latest version of Indiana’s 303(d) Listing Methodology for Impaired Waterbodies 
and Total Maximum Daily Load for Listing Cycle 2004 
(http//www.in.gov/idem/water/planbr/wqs/revmethod04.doc). IDEM published the most recent list in 
2004.  

To protect human health, the water quality standard for E. coli is 235 CFU (colony forming 
units)/100ml in any one sample. Many streams across Indiana do not yet meet these statewide 
goals. Levels of E. coli in Indiana streams typically range from 133 to 1,157 CFU/100ml with an 
average of 645 CFU/100ml.  

Seventeen other streams and sections of the White River in Hamilton County are listed on the 
303(d) list due to E. coli levels or impaired biotic communities. Other Hamilton County waterways 
(not within the Little Cicero Creek watershed) are listed for contaminants such as mercury, PCBs, 
cyanide, as well as taste-and-odor problems caused by algae.  

Historical information and 2005 water quality sampling will help Hamilton County officials and 
planners update data regarding how much fecal coliform is in Little Cicero Creek. Planners can 
identify conservation practices that could improve water quality enough to remove Little Cicero 
Creek from the 303(d) list.  

Additional water quality analyses and comparisons between Little Cicero Creek and other Indiana 
waterways will be an important part of the watershed management plan. 
   

 

11. How will Little Cicero Creek’s water quality sampling results be used in the planning 
process?  

All data collected throughout the planning process will be used to compare streams under various 
conditions. Water chemistry sampling will occur four times—twice during base flow (dry periods) 
and twice during storm flow (immediately after a significant rainfall). The samples will represent 
numerous in-stream conditions. All data will be compared with each other and with historical trends 

http://www.djcase.com/cicerocreek/http/www.in.gov/idem/water/planbr/wqs/revmethod04.doc


to prioritize the subwatershed, or smaller drainage areas within the Little Cicero Creek watershed 
that possesses the poorest water quality.  

The smaller drainages (subwatersheds) along ditches and streams that lead into Little Cicero Creek 
with greater impairment will be first in line for water quality improvements. Likewise, drainages with 
better water quality will be lower on the list; they’ll receive attention later.  

 

12. Who will be involved in the planning effort? How will decisions be made in the planning 
process? How can I get involved?  

Hamilton County is the local sponsor and will participate through its Drainage Board, with the 
County Surveyor in a lead role. A steering committee, consisting of representatives of land and 
water management interests, meets every eight to 12 weeks to review progress and provide 
guidance. Click here for a list of steering committee members.  

The Hamilton County Surveyor's office understands the value of involving the public in such 
activities. It is fully committed to community-driven watershed management plans. The Surveyor's 
Office knows that citizens must support the project for it to succeed.  

Therefore, the public is invited to participate in this project from planning to implementation. Public 
meetings will take place during the next year. Steering committee meetings are open to the public; 
meeting dates and locations will be submitted to the Noblesville Ledger and on the county's website 
(http://www.co.hamilton.in.us/). A draft plan will be available for public comment by next summer.  

Hamilton County officials and steering committee members heartily encourage citizen participation. 
To be most effective, a watershed management plan requires full community participation. Actions 
outlined in the plan need the support of individuals, groups and government agencies.  

We encourage you to contact us if you have comments or suggestions. Give us your email or 
surface mail address to receive updates, check this website for new information or call Bob 
Thompson, Hamilton County Surveyor’s Office, (317) 776-8495. 
   

 

13. What are the next steps for developing the plan?  

The planning process will include steering committee meetings, public meetings, and review 
periods for draft documents. Notes from the meetings will be posted on this website.  

 

http://www.djcase.com/cicerocreek/contacts.htm
http://www.co.hamilton.in.us/


Contacts 

Local Sponsor     
Robert Thompson 
Hamilton County Surveyor’s Office  

rct@co.hamilton.in.us 317-770-8833 

      
Contractor team     
Drew Bender 
JFNew 
(administration, water quality) 

abender@jfnew.com 317-388-1982 

Heather Bobich 
JFNew 

Hbobich@jfnew.com 317-388-1982 

Bill Ghalayini 
Schneider Corporation (engineering) 

bghalayini@schneidercorp.com 317-826-7100 

Steering committee members  

Name Organization Email Telephone 

Sonny Beck Beck's Hybrids, 
Inc. sonny@beckshybrids.com 317-984-3508 

Karen Blake Town of Cicero townof.cicero@insightbb.com 317-984-7072 
Greg 
Bohlander 

Indiana Farm 
Bureau gbohlander@infarmbureau.org 317-695-4902 

Tom Cain Town of 
Sheridan shertown@logical123.net 758-5293 ext. 131 

Sherrae Davis Veolia Water 
Company sherrae.davis@veoliawaterna.com 317-263-6370 

Jeanette 
Gartner 

Hamilton County 
Health 
Department 

jig@co.hamilton.in.us 317-776-8500 

Pam Brown IDEM pbrown@idem.in.gov 317-234-3406 
Lora Shrake IUPUI  lshrake@iupui.edu 317-278-8585 

Amanda Smith 
Hamilton County 
Parks 
Department 

ads@co.hamilton.in.us 317-848-0576 

John South Hamilton County 
SWCD john-south@iaswcd.org 317-773-1406 

Robert 
Thompson 

Hamilton County 
Surveyor's Office rct@co.hamilton.in.us 317-770-8833 

Kent Ward Hamilton County 
Surveyor's Office kcw@co.hamilton.in.us 317-770-8833 
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Watershed Management Plan
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Hamilton County, Indiana

Hamilton County Surveyor’s Office
J.F. New & Associates
D.J. Case & Associates
Schneider Corporation
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Agenda

Who are we?
Why are we here?
What outcomes would define 
success for the Little Cicero Creek 
watershed?
Where can we find information?
Who will participate in the process?
What are the next steps?



Who are we?

Hamilton County Surveyor’s Office 
Little Cicero Creek watershed residents
State and federal agencies (IDEM funds)
Contractors:
D.J. Case & Associates 
J.F. New & Associates
Schneider Corporation

And many others…



Why are we here?

Introduction to watershed concepts
Reasons for creating a 

Watershed Management Plan
Facilitated public input process
Find out what your interests are and 

how you want to be involved
Project plan – next steps



What is Watershed Management 
Planning?

Watersheds serve as a logical landscape 
unit for environmental management for 
two reasons:

The area that can be outlined on a map. 
It makes logical sense for connecting 
water quality problems with their 
sources.



What is Watershed Management 
Planning?

Watersheds serve as a logical landscape 
unit for environmental management for 
two reasons:

The area that can be outlined on a map. 
It makes logical sense for connecting 
water quality problems with their 
sources.

Almost everyone lives downstream.



Little Cicero Creek
Watershed

A watershed is 
all of the land 
that drains to 
the lake, 
including the 
shoreline and 
upstream land 
areas.



What is Nonpoint Source Pollution 
(NPS)?

Point source pollution comes from a “pipe”.
Nonpoint pollution is from different sources 
including:

Pesticides and fertilizers 
Oil and road debris
Pet and livestock manure
Litter and yard waste, etc.

and is carried downhill to streams and lakes.
Note: Paved surfaces move materials faster; 

Vegetated surfaces slow movement.



A lake or stream is a reflection of its 
shoreline and watershed management



Economic Benefits of
Watershed Management Planning

Prevention is cheaper than treatment. 
Enable the community to get additional 
technical support from agencies.
Become eligible for grant funds to install 
land and water conservation practices.
Establish a set of factors used to track 
progress towards management goals.



Social Benefits of
Watershed Management Planning

Record your community’s vision for the 
future and decisions to achieve that 
vision.
Inform the community about 
conservation practices already in place. 
Empower the local community to work 
together to create change.
Set an example for future leaders.



Record your community’s vision for the 
future and decisions to achieve that 
vision.
Inform the community about 
conservation practices already in place. 
Empower the local community to work 
together to create change.
Set an example for future leaders. AND…

Social Benefits of
Watershed Management Planning



Top Reason for
Watershed Management Planning

Improve the quality of life for Improve the quality of life for 
people in the watershed and on people in the watershed and on 
the lake by helping to ensure the lake by helping to ensure 
clean water and healthy natural clean water and healthy natural 
resources for all.resources for all.



How to create a Watershed 
Management Plan

Describe the current situation
Identify where work is needed
Create alternatives and select actions
Make it a living document



What is in a Watershed Plan?
- Describe the current situation

1. Mission and goals
2. History of land use around Little 

Cicero Creek watershed
3. Current water quality conditions 

(updated for 8 sample sites - JFNew)
3. Organizations and resources 

available to address issues



What is in a Watershed Plan?
- Identify where work is needed.

4.  Issue / concern 
statements and 
priorities

5.  Critical areas where 
conservation will be 
most effective



What is in a Watershed Plan?
- Create alternatives and actions

6. Alternatives to address water quality 
issues (maintain or improve management)

7. Action plan to achieve goals
8. Timeline and responsibilities



What is in a Watershed Plan?
- Make it a living document

11. Monitoring to track progress 
12. Evaluate, adapt, and revise the plan



Public Input Process –
How you can be involved

Seven Steering Committee meetings    
(community representatives)
Two facilitated public meetings
Review meeting notes 
and draft plan 



Your vision for the future?



What do you want to happen?

What is your vision for the future of 
Little Cicero Creek watershed 
(and Morse Reservoir)?

What project outcomes would 
define success for you?

What issues would you like to see 
addressed or problems solved?



What is the current condition?

What information is available to 
describe land and water uses? 
- Historical information and trends on 

stream conditions and land use.
- Desired conditions and uses.

Where can we find information?
- Contact name, organization, 

phone number or email.



Who will participate?

What other groups should we   
contact?

- What will their interest be?
- Provide individual contacts
How involved do you want to be?
- Steering committee (attend meetings)
- Project reviewer (receive information)
- Your contact information (sign-in sheet)



Steps to complete the plan

Continue meetings with Steering Committee
to develop issues, alternatives and actions
Water quality monitoring at 8 sampling sites
Develop draft sections of the plan
Review the draft document through email,   
surface mail and a public meeting
Issue final plan with priority actions
Distribute brochure on project outcomes



We want to hear from you!

D.J. Case (plan development):
Gwen White
Project Manager
Indianapolis 
TX: 317-931-0908 JFNew (sampling):
gwen@djcase.com Sara Slater-Atwater

TX: 317-388-1982
sslater@jfnew.com



Little Cicero Creek Watershed Little Cicero Creek Watershed 
Management PlanManagement Plan

Second Public MeetingSecond Public Meeting
Sheridan Community CenterSheridan Community Center

March 16, 2006March 16, 2006
7:00 pm7:00 pm



Water Quality SamplingWater Quality Sampling
Eight sampling locations within the watershedEight sampling locations within the watershed

5 sampling sites located on major tributaries 5 sampling sites located on major tributaries 
including: Symons Ditch, Jay Ditch, Ross Ditch, including: Symons Ditch, Jay Ditch, Ross Ditch, 
Bennett Ditch, and Taylor CreekBennett Ditch, and Taylor Creek
3 sampling sites along main channel including: Little 3 sampling sites along main channel including: Little 
Cicero Creek at Anthony Road, Little Cicero Creek at Cicero Creek at Anthony Road, Little Cicero Creek at 
Cal Carson Road, and Little Cicero Creek at 266Cal Carson Road, and Little Cicero Creek at 266thth

StreetStreet
Sampling conducted during two base flow and Sampling conducted during two base flow and 
two storm flow conditions (after greater than 1 two storm flow conditions (after greater than 1 
inch of rainfall in 24inch of rainfall in 24--hour period)hour period)



Water Quality ParametersWater Quality Parameters
Temperature, pH, conductivity, flowTemperature, pH, conductivity, flow
Dissolved oxygen and percent saturationDissolved oxygen and percent saturation
Total suspended solidsTotal suspended solids
Nutrients including: nitrateNutrients including: nitrate--nitrogen, ammonianitrogen, ammonia--
nitrogen, total nitrogen, total kjedahlkjedahl nitrogen, organic nitrogen, nitrogen, organic nitrogen, 
and total phosphorusand total phosphorus
Pathogens: Pathogens: E. coliE. coli and fecal and fecal coliformcoliform
BOD (Biochemical Oxygen Demand) and COD BOD (Biochemical Oxygen Demand) and COD 
(Chemical Oxygen Demand)(Chemical Oxygen Demand)
QHEI (Qualitative Habitat Evaluation Index)QHEI (Qualitative Habitat Evaluation Index)



Water Quality ParametersWater Quality Parameters

What do these parameters tell us?What do these parameters tell us?
They tell us what plants and animals can survive They tell us what plants and animals can survive 
within the streamwithin the stream
Levels must be within certain range to support plant Levels must be within certain range to support plant 
and animal life.and animal life.
They also tell us if it is healthy for us to use the water They also tell us if it is healthy for us to use the water 
for drinking or recreation.for drinking or recreation.



Water Quality ParametersWater Quality Parameters
What happens when there is too much or too What happens when there is too much or too 
little?little?

Limits aquatic life present in streamLimits aquatic life present in stream
•• High temperaturesHigh temperatures
•• Low oxygen levelsLow oxygen levels

Causes excessive algae growthCauses excessive algae growth
•• High levels of nutrientsHigh levels of nutrients
•• Indicated by high oxygen levels (often fluctuations in oxygen Indicated by high oxygen levels (often fluctuations in oxygen 

due to decomposition of dead plant material which uses due to decomposition of dead plant material which uses 
oxygen)oxygen)

Health hazard to humansHealth hazard to humans
•• High levels of pathogens such as E. coli and fecal High levels of pathogens such as E. coli and fecal coliformcoliform



Water Quality ParametersWater Quality Parameters

Pollutant Loading ratesPollutant Loading rates
Why calculate loading and Why calculate loading and arealareal loading loading 
rates?rates?

•• Tells us the concentration of pollutant flowing past Tells us the concentration of pollutant flowing past 
a certain point over a certain period of time.a certain point over a certain period of time.

•• ArealAreal loading rates tell us how the loading rate is loading rates tell us how the loading rate is 
affected by the area of the watershed.affected by the area of the watershed.



Water Quality and Land UseWater Quality and Land Use

Water quality in the Little Cicero Creek Water quality in the Little Cicero Creek 
watershed is ultimately affected by the watershed is ultimately affected by the 
surrounding land usesurrounding land use

AgricultureAgriculture
ResidentialResidential
PasturePasture



Water Quality and Land UseWater Quality and Land Use

AgricultureAgriculture



Water Quality and Land UseWater Quality and Land Use



Water Quality and Land UseWater Quality and Land Use

ResidentialResidential



Water Quality and Land UseWater Quality and Land Use



Water Quality and Land UseWater Quality and Land Use

PasturePasture



Water Quality and Land UseWater Quality and Land Use



Water Quality DataWater Quality Data

TributariesTributaries



Symons DitchSymons Ditch



Symons DitchSymons Ditch
Largest of Little Cicero Creek headwater tributariesLargest of Little Cicero Creek headwater tributaries
QHEI score of 49 QHEI score of 49 –– nonnon--supportive of aquatic lifesupportive of aquatic life
Dissolved oxygen levels generally good but some Dissolved oxygen levels generally good but some 
samples contained low amountssamples contained low amounts
Elevated levels of nitrogen and phosphorusElevated levels of nitrogen and phosphorus
E. coliE. coli over state standard in all samples and fecal over state standard in all samples and fecal 
coliformcoliform over recommended concentration for swimmingover recommended concentration for swimming
High BOD in June storm sampleHigh BOD in June storm sample
High loading and High loading and arealareal loading rates for many loading rates for many 
parameters compared to other watershed streamsparameters compared to other watershed streams



Symons DitchSymons Ditch
Surrounding land useSurrounding land use

Severe erosion along Severe erosion along 
stream banks in several stream banks in several 
locationslocations
Mostly no till agriculture, Mostly no till agriculture, 
but some till areas presentbut some till areas present
Nursery and sod farm near Nursery and sod farm near 
streamstream
Cattle access to stream Cattle access to stream 
and horses also presentand horses also present
Septic system located next Septic system located next 
to streamto stream
Wastewater treatment plant Wastewater treatment plant 
located at headwaterslocated at headwaters



Symons DitchSymons Ditch
How does land use How does land use 
affect water quality?affect water quality?

Tilled fields, nursery, Tilled fields, nursery, 
and sod farm can and sod farm can 
allow for runoff of allow for runoff of 
nutrients.nutrients.
Cattle in the stream, Cattle in the stream, 
leaking septic leaking septic 
systems, and systems, and 
untreated wastewater untreated wastewater 
are potential sources are potential sources 
of of E. coliE. coli and fecal and fecal 
coliformcoliform..



Jay DitchJay Ditch



Jay DitchJay Ditch
Second major stream that forms Little Cicero headwatersSecond major stream that forms Little Cicero headwaters
QHEI score of 40 QHEI score of 40 –– nonnon--supportive of aquatic life supportive of aquatic life ––
lowest score in watershedlowest score in watershed
Dissolved oxygen levels showed both the lowest and the Dissolved oxygen levels showed both the lowest and the 
highest of all the streamshighest of all the streams
Nutrient levels were typically higher than in any other Nutrient levels were typically higher than in any other 
streamstream
E. coliE. coli over state standard in all samples and fecal over state standard in all samples and fecal 
coliformcoliform over recommended concentration for swimmingover recommended concentration for swimming
High BOD levels in all samplesHigh BOD levels in all samples
High High arealareal loading rates of pollutants compared to other loading rates of pollutants compared to other 
streamsstreams



Jay DitchJay Ditch
Surrounding land useSurrounding land use

Severe erosion present Severe erosion present 
in several areasin several areas
Mostly no till Mostly no till 
agriculture, but tilled agriculture, but tilled 
fields also presentfields also present
Cattle access to stream Cattle access to stream 
in several locationsin several locations
Horses and pigs Horses and pigs 
present in areas a little present in areas a little 
farther away from the farther away from the 
streamstream



Jay DitchJay Ditch

How does land use How does land use 
affect water quality?affect water quality?

Tilled fields can be Tilled fields can be 
sources of nutrient sources of nutrient 
runoffrunoff
Cattle, horses, and Cattle, horses, and 
pigs may be sources pigs may be sources 
of of E. coliE. coli and fecal and fecal 
coliformcoliform



Ross DitchRoss Ditch



Ross DitchRoss Ditch
Ross Ditch is the smallest tributary to Little Cicero Creek Ross Ditch is the smallest tributary to Little Cicero Creek 
and the third branch of the headwatersand the third branch of the headwaters
QHEI score of 56 QHEI score of 56 –– partially supportive of aquatic lifepartially supportive of aquatic life
Total suspended solids levels were high with the May Total suspended solids levels were high with the May 
base sample higher than any other streambase sample higher than any other stream
Nutrient levels were high in all samplesNutrient levels were high in all samples
E. coli and fecal E. coli and fecal coliformcoliform levels were extremely high, with levels were extremely high, with 
the September storm sample the highest of any sample the September storm sample the highest of any sample 
collected during the studycollected during the study
Relative to the other streams in the watershed, Ross Relative to the other streams in the watershed, Ross 
Ditch generally possessed relatively low loading and Ditch generally possessed relatively low loading and 
arealareal loading rates.loading rates.



Ross DitchRoss Ditch

Surrounding Land Surrounding Land 
UseUse

Severe erosion along Severe erosion along 
stream banks, stream banks, 
especially in areas especially in areas 
where cattle had where cattle had 
access to streamaccess to stream
Several areas of till Several areas of till 
agriculture next to agriculture next to 
streamstream



Ross DitchRoss Ditch
How does land use affect How does land use affect 
water quality?water quality?

Tilled fields can allow for Tilled fields can allow for 
runoff of nutrients and runoff of nutrients and 
sediment into streamsediment into stream
Cattle access to the stream Cattle access to the stream 
can increase potential for can increase potential for 
erosion (elevates total erosion (elevates total 
suspended solids suspended solids 
concentrations) and are a concentrations) and are a 
potential source of potential source of E. coliE. coli
and fecal and fecal coliformcoliform



Bennett DitchBennett Ditch



Bennett DitchBennett Ditch
Tributary to Little Cicero Creek which flows into the Tributary to Little Cicero Creek which flows into the 
stream near 276stream near 276thth StreetStreet
QHEI score of 44 QHEI score of 44 –– nonnon--supportive of aquatic lifesupportive of aquatic life
Percent saturation of oxygen was relatively low in June Percent saturation of oxygen was relatively low in June 
storm, August base, and September storm samplesstorm, August base, and September storm samples
Elevated levels of nitrogen and phosphorusElevated levels of nitrogen and phosphorus
Total suspended solids elevated in August base sampleTotal suspended solids elevated in August base sample
E. coliE. coli levels were over state standard and fecal levels were over state standard and fecal coliformcoliform
was over recommended concentration for swimmingwas over recommended concentration for swimming
High BOD in June storm and August base samplesHigh BOD in June storm and August base samples
When compared to other streams in the watershed, When compared to other streams in the watershed, 
Bennett Ditch tended to have lowest loading ratesBennett Ditch tended to have lowest loading rates



Bennett DitchBennett Ditch

Surrounding land useSurrounding land use
Tilled fields located Tilled fields located 
next to streamnext to stream
Some areas of good Some areas of good 
riparian corridorriparian corridor



Bennett DitchBennett Ditch

How does land use How does land use 
affect water quality?affect water quality?

Tilled fields can allow Tilled fields can allow 
for runoff of nutrientsfor runoff of nutrients



Taylor CreekTaylor Creek



Taylor CreekTaylor Creek
Taylor Creek has the largest Taylor Creek has the largest subwatershedsubwatershed of of 
any of the Little Cicero Creek tributariesany of the Little Cicero Creek tributaries
QHEI score of 51 QHEI score of 51 –– partially supportive of partially supportive of 
aquatic lifeaquatic life
Nutrient levels were highNutrient levels were high
E. coliE. coli over state standard in all samples and over state standard in all samples and 
fecal fecal coliformcoliform over concentration recommended over concentration recommended 
for swimmingfor swimming
Overall, Taylor Creek contained better water Overall, Taylor Creek contained better water 
quality than the other tributariesquality than the other tributaries



Taylor CreekTaylor Creek

Surrounding land useSurrounding land use
Tilled fields next to Tilled fields next to 
stream in several stream in several 
areas areas –– more than more than 
around other around other 
tributariestributaries
Kennel near streamKennel near stream
New proposed New proposed 
subdivision located subdivision located 
near stream with little near stream with little 
buffer in betweenbuffer in between



Taylor CreekTaylor Creek

How does land use How does land use 
affect water quality?affect water quality?

Tilled fields can be Tilled fields can be 
source of nutrient source of nutrient 
runoffrunoff
Potential for septic Potential for septic 
system leaks around system leaks around 
area of proposed area of proposed 
subdivisionsubdivision
Kennel near stream Kennel near stream 
could be source of could be source of E. E. 
colicoli and fecal and fecal coliformcoliform



Water Quality DataWater Quality Data

Main ChannelMain Channel



Little Cicero Creek at Anthony Little Cicero Creek at Anthony 
RoadRoad



Little Cicero Creek at Anthony Little Cicero Creek at Anthony 
RoadRoad

Most upstream sampling location on main channel of Most upstream sampling location on main channel of 
Little Cicero CreekLittle Cicero Creek
QHEI score of 63 QHEI score of 63 –– partially supportive of aquatic life partially supportive of aquatic life ––
highest score in watershed (along with Little Cicero highest score in watershed (along with Little Cicero 
Creek at 266Creek at 266thth Street)Street)
Range of dissolved oxygen concentrations from low to Range of dissolved oxygen concentrations from low to 
high conditionshigh conditions
Elevated levels of total suspended solidsElevated levels of total suspended solids
Nutrient levels were highNutrient levels were high
High levels of High levels of E. coliE. coli and fecal and fecal coliformcoliform
BOD levels highBOD levels high
Second highest Second highest arealareal load of all pollutants during June load of all pollutants during June 
storm samplingstorm sampling



Little Cicero Creek at Anthony Little Cicero Creek at Anthony 
RoadRoad

Surrounding land useSurrounding land use
Mostly no till agriculture, Mostly no till agriculture, 
but some areas of tillbut some areas of till
Area of bank cutting and Area of bank cutting and 
stream clearing present in stream clearing present in 
small tributarysmall tributary
Goats present near some Goats present near some 
small tributariessmall tributaries
Sod farm and residential Sod farm and residential 
properties with very green properties with very green 
lawns (high fertilizer use) lawns (high fertilizer use) 
near small tributaries which near small tributaries which 
flow into Little Cicero Creekflow into Little Cicero Creek
Old gravel pit near streamOld gravel pit near stream



Little Cicero Creek at Anthony Little Cicero Creek at Anthony 
RoadRoad

How does land use affect How does land use affect 
water quality?water quality?

Tilled fields can be source Tilled fields can be source 
of nutrient and sediment of nutrient and sediment 
runoffrunoff
Sod farm and residences Sod farm and residences 
with high fertilizer use may with high fertilizer use may 
be source of nutrient runoffbe source of nutrient runoff
Areas of bank cutting and Areas of bank cutting and 
stream clearing may cause stream clearing may cause 
erosion of sediment into erosion of sediment into 
streamstream
Goat pastures may be Goat pastures may be 
source of E. coli and fecal source of E. coli and fecal 
coliformcoliform



Little Cicero Creek at Cal Carson Little Cicero Creek at Cal Carson 
RoadRoad



Little Cicero Creek at Cal Carson Little Cicero Creek at Cal Carson 
RoadRoad

This sampling location had the lowest QHEI score of any samplingThis sampling location had the lowest QHEI score of any sampling
location along main channel of Little Cicero Creeklocation along main channel of Little Cicero Creek
QHEI score of 43 QHEI score of 43 –– NonNon--supportive of aquatic lifesupportive of aquatic life
No samples taken for June storm sample due to inability to gain No samples taken for June storm sample due to inability to gain 
access to streamaccess to stream
Dissolved oxygen levels fluctuated between high and low Dissolved oxygen levels fluctuated between high and low 
concentrationsconcentrations
High total suspended solids for September storm sample relative High total suspended solids for September storm sample relative to to 
other sampling locationsother sampling locations
Nutrient levels were highNutrient levels were high
E. coli over state standard and fecal E. coli over state standard and fecal coliformcoliform over recommended over recommended 
concentration for swimmingconcentration for swimming
BOD levels highBOD levels high
Highest Highest arealareal load for all parameters during August base sampling load for all parameters during August base sampling 
and one of the three highest and one of the three highest arealareal loads for all parameters during loads for all parameters during 
other sampling eventsother sampling events



Little Cicero Creek at Cal Carson Little Cicero Creek at Cal Carson 
RoadRoad

Surrounding land useSurrounding land use
Large areas of tilled Large areas of tilled 
fields next to streamfields next to stream
Erosion present along Erosion present along 
banks of this stream banks of this stream 
and next to sampling and next to sampling 
locationlocation
Cattle have limited Cattle have limited 
access to streamaccess to stream



Little Cicero Creek at Cal Carson Little Cicero Creek at Cal Carson 
RoadRoad

How does land use affect How does land use affect 
water quality?water quality?

Tilled fields can be sources Tilled fields can be sources 
of nutrients and sedimentof nutrients and sediment
Erosion of stream banks Erosion of stream banks 
may cause high levels of may cause high levels of 
total suspended solidstotal suspended solids
Cattle may be sources of Cattle may be sources of 
E. coliE. coli and fecal and fecal coliformcoliform
and may also cause and may also cause 
erosionerosion



Little Cicero Creek at 266Little Cicero Creek at 266thth StreetStreet



Little Cicero Creek at 266Little Cicero Creek at 266thth StreetStreet
Most downstream sampling location on main channel of Little CiceMost downstream sampling location on main channel of Little Cicero ro 
CreekCreek
QHEI score of 63 QHEI score of 63 –– partially supportive of aquatic life partially supportive of aquatic life –– highest score highest score 
in watershed (along with Little Cicero Creek at Anthony Road)in watershed (along with Little Cicero Creek at Anthony Road)
Total suspended solids concentrations were high following both Total suspended solids concentrations were high following both 
storm eventsstorm events
Nutrient levels were highNutrient levels were high
E. coliE. coli and fecal and fecal coliformcoliform concentrations were high, especially concentrations were high, especially 
following storm eventsfollowing storm events
High BOD for June storm samplingHigh BOD for June storm sampling
Highest loading rates for all parameters during storm eventsHighest loading rates for all parameters during storm events
Overall, Overall, arealareal loading rates were lower than other streams in the loading rates were lower than other streams in the 
watershed (possibly due to dilution of pollutants as they move watershed (possibly due to dilution of pollutants as they move 
downstream through the watershed)downstream through the watershed)



Little Cicero Creek at 266Little Cicero Creek at 266thth StreetStreet

Surrounding land useSurrounding land use
Tilled agricultural fields Tilled agricultural fields 
near streamnear stream
Many areas of erosion Many areas of erosion 
along stream banks along stream banks 
upstream of this siteupstream of this site
Homes under construction Homes under construction 
near streamnear stream
Areas where cows could Areas where cows could 
access stream and horses access stream and horses 
present near streampresent near stream
Areas of high quality Areas of high quality 
riparian corridor riparian corridor 
downstream of sitedownstream of site



Little Cicero Creek at 266Little Cicero Creek at 266thth StreetStreet

How does land use affect How does land use affect 
water qualitywater quality

Tilled fields may be Tilled fields may be 
sources of nutrient and sources of nutrient and 
sediment runoffsediment runoff
Construction near stream Construction near stream 
may increase amount of may increase amount of 
sediment eroding into sediment eroding into 
streamstream
Erosion of stream banks Erosion of stream banks 
may cause increase in total may cause increase in total 
suspended solidssuspended solids
Cows and horses may be Cows and horses may be 
sources of sources of E. coliE. coli and fecal and fecal 
coliformcoliform and may cause and may cause 
erosionerosion



Water Quality SummaryWater Quality Summary
Elevated Elevated E. coliE. coli and fecal and fecal coliformcoliform concentrations measured concentrations measured 
throughout the watershed throughout the watershed -- all of samples contained all of samples contained E. coliE. coli
concentrations in excess of the state standard concentrations in excess of the state standard (animals in stream, (animals in stream, 
septic system leaks)septic system leaks)
Nutrient concentrations also of concern in this watershed Nutrient concentrations also of concern in this watershed (runoff (runoff 
from agricultural fields and residential lawns)from agricultural fields and residential lawns)
Total suspended solids levels were high Total suspended solids levels were high –– especially along main especially along main 
channel channel (stream bank erosion)(stream bank erosion)
Low dissolved oxygen concentrations in several samples Low dissolved oxygen concentrations in several samples (slow flow (slow flow 
and high decomposition)and high decomposition)
Three headwater tributaries possessed the poorest water qualityThree headwater tributaries possessed the poorest water quality
QHEI scores were low, indicating that the streams in the watershQHEI scores were low, indicating that the streams in the watershed ed 
were either partially supportive or nonwere either partially supportive or non--supportive of aquatic lifesupportive of aquatic life



Little Cicero Creek Little Cicero Creek 
Watershed Watershed 

Management PlanManagement Plan

October 11, 2006October 11, 2006



Hamilton County Surveyor’s OfficeHamilton County Surveyor’s Office

•• Awarded Section 319 Watershed Management Grant Awarded Section 319 Watershed Management Grant 
through IDEMthrough IDEM

•• Eligibility for implementation funds Eligibility for implementation funds –– IDEM, LARE, IDEM, LARE, 
IDNR, USDA Farm BillIDNR, USDA Farm Bill

•• Address E. coli impairmentsAddress E. coli impairments
•• Protect downstream water resourcesProtect downstream water resources
•• Prepare for MS4 stormwater management planningPrepare for MS4 stormwater management planning



Plan DevelopmentPlan Development

•• A collaborative process initiated in early 2005 by the A collaborative process initiated in early 2005 by the 
Hamilton County Surveyor’s OfficeHamilton County Surveyor’s Office

•• Steering committee formedSteering committee formed
•• Watershed inventory performed Watershed inventory performed –– water quality sampling, water quality sampling, 

driving tours, stakeholder interviewsdriving tours, stakeholder interviews
•• Identified stakeholder concerns during 1Identified stakeholder concerns during 1stst public meetingpublic meeting
•• Developed problem statements based on stakeholder Developed problem statements based on stakeholder 

concerns and identified areas of concern in the watershedconcerns and identified areas of concern in the watershed
•• Created a list of goals and objectivesCreated a list of goals and objectives
•• Still developing action items for goalsStill developing action items for goals



Steering CommitteeSteering Committee
•• Town of CiceroTown of Cicero
•• Beck’s HybridsBeck’s Hybrids
•• Indiana Farm BureauIndiana Farm Bureau
•• Town of SheridanTown of Sheridan
•• Veolia Water CompanyVeolia Water Company
•• Hamilton County Health DepartmentHamilton County Health Department
•• Friends of the White RiverFriends of the White River
•• Hamilton County Planning DepartmentHamilton County Planning Department
•• Center for Earth and Environmental SciencesCenter for Earth and Environmental Sciences
•• Hamilton County Soil and Water Conservation District Hamilton County Soil and Water Conservation District 

(SWCD)(SWCD)



Watershed Inventory Watershed Inventory –– Water SamplingWater Sampling



Sampling Results SummarySampling Results Summary
•• Elevated E. coli and fecal coliform concentrations throughout Elevated E. coli and fecal coliform concentrations throughout 

the watershed the watershed -- all samples contained all samples contained E. coliE. coli concentrations in concentrations in 
excess of the state standard (animals in stream, septic system excess of the state standard (animals in stream, septic system 
leaks)leaks)

•• Nutrient concentrations also of concern in this watershed Nutrient concentrations also of concern in this watershed 
(runoff from agricultural fields and residential lawns)(runoff from agricultural fields and residential lawns)

•• Total suspended solids levels were high Total suspended solids levels were high –– especially along main especially along main 
channel (stream bank erosion)channel (stream bank erosion)

•• Low dissolved oxygen concentrations in several samples (slow Low dissolved oxygen concentrations in several samples (slow 
flow and high decomposition)flow and high decomposition)

•• Three headwater tributaries possessed the poorest water qualityThree headwater tributaries possessed the poorest water quality
•• QHEI scores were low, indicating that the streams in the QHEI scores were low, indicating that the streams in the 

watershed were either partially supportive or nonwatershed were either partially supportive or non--supportive of supportive of 
aquatic lifeaquatic life



Developing Problem StatementsDeveloping Problem Statements

•• A collaborative processA collaborative process
•• Based on water quality concerns expressed at 1st public Based on water quality concerns expressed at 1st public 

meetingmeeting
•• Designed to tie stakeholders’ concerns with existing dataDesigned to tie stakeholders’ concerns with existing data
•• Will be used to develop a clear path for future water quality Will be used to develop a clear path for future water quality 

work in the Little Cicero Creek Watershedwork in the Little Cicero Creek Watershed



Problem Statement 1Problem Statement 1
It is important to form a watershed management plan thatIt is important to form a watershed management plan that
equitably accommodates the individual interests ofequitably accommodates the individual interests of
stakeholders in the watershed and downstreamstakeholders in the watershed and downstream

StressorStressor
Diverse values and lifestyles of stakeholders residing in theDiverse values and lifestyles of stakeholders residing in the
watershedwatershed

SourcesSources
•• Diversity of water usage needsDiversity of water usage needs
•• Various land use practices throughout the watershedVarious land use practices throughout the watershed



Problem Statement 1 (cont’d)Problem Statement 1 (cont’d)

Critical AreasCritical Areas
•• Agricultural producersAgricultural producers
•• Existing residential communitiesExisting residential communities
•• Future developments (both commercial and residential)Future developments (both commercial and residential)



Problem Statement 2Problem Statement 2
Residents in the watershed do not understand their dailyResidents in the watershed do not understand their daily
impact on the watershed and its water qualityimpact on the watershed and its water quality

StressorStressor
Lack of public educationLack of public education

SourceSource
Today’s lifestyle is not conducive to daily analysis of theToday’s lifestyle is not conducive to daily analysis of the
impact of everyday activities on local water qualityimpact of everyday activities on local water quality



Problem Statement 2 (cont’d)Problem Statement 2 (cont’d)

Critical AreasCritical Areas
•• Residential lawn careResidential lawn care-- application of fertilizer, lawn/garden application of fertilizer, lawn/garden 

wateringwatering
•• Residential septic maintenanceResidential septic maintenance
•• Outdoor water usageOutdoor water usage-- car washing, use of soaps or detergentscar washing, use of soaps or detergents
•• PrivatelyPrivately--owned pond and/or streambank managementowned pond and/or streambank management



Problem Statement 3Problem Statement 3
Residents in the watershed are largely unaware of theResidents in the watershed are largely unaware of the
watershed planning process or the existence of thewatershed planning process or the existence of the
watershed groupwatershed group

StressorStressor
Lack of public educationLack of public education

SourceSource
•• Lack of interest due to lack of knowledgeLack of interest due to lack of knowledge
•• Difficulty in reaching all the stakeholders in the watershedDifficulty in reaching all the stakeholders in the watershed



Problem Statement 3 (cont’d)Problem Statement 3 (cont’d)

Critical AreasCritical Areas
•• SchoolsSchools
•• Neighborhood associationsNeighborhood associations
•• Local interest groupsLocal interest groups
•• Agricultural and residential property ownersAgricultural and residential property owners



Problem Statement 4Problem Statement 4
Pathogen levels in the watershed regularly exceed the statePathogen levels in the watershed regularly exceed the state
standard of 235 colonies/100mL, and often even exceedstandard of 235 colonies/100mL, and often even exceed
recommendations for partial human contact with the water recommendations for partial human contact with the water 
(1,000 colonies/10mL)(1,000 colonies/10mL)

StressorStressor
E. coliE. coli and fecal coliform bacteriaand fecal coliform bacteria

SourceSource
•• Animal wasteAnimal waste
•• Human wasteHuman waste



Problem Statement 4 (cont’d)Problem Statement 4 (cont’d)

Critical AreasCritical Areas
•• Livestock pastures with access to streamsLivestock pastures with access to streams
•• Invasive waterfowl access to pondsInvasive waterfowl access to ponds
•• Failing septic systemsFailing septic systems



Problem Statement 5Problem Statement 5
Excessive nutrient levels, documented in historic and recentExcessive nutrient levels, documented in historic and recent
water quality sampling, are negatively affecting the quality ofwater quality sampling, are negatively affecting the quality of
downstream surface waters such as Morse Reservoirdownstream surface waters such as Morse Reservoir

StressorStressor
NutrientsNutrients

SourceSource
•• Use of fertilizers (residential or agricultural)Use of fertilizers (residential or agricultural)
•• Organic materialsOrganic materials
•• Soil erosionSoil erosion
•• Livestock access to streamsLivestock access to streams
•• Improper disposal of yard wastesImproper disposal of yard wastes
•• Runoff from livestock pastureRunoff from livestock pasture



Problem Statement 5 (cont’d)Problem Statement 5 (cont’d)

Critical AreasCritical Areas
•• Crop fields, particularly those adjacent to streams or in low, Crop fields, particularly those adjacent to streams or in low, 

wet areas that require tiling for drainagewet areas that require tiling for drainage
•• Lawns, particularly those close to surface waters, such as parksLawns, particularly those close to surface waters, such as parks

or residencesor residences
•• Any areas where  yard waste may be disposedAny areas where  yard waste may be disposed
•• Livestock operations near surface watersLivestock operations near surface waters



Problem Statement 6Problem Statement 6
Sediment load carried through the watershed is degrading andSediment load carried through the watershed is degrading and
filling waterbodies in the watershed, and limiting their use forfilling waterbodies in the watershed, and limiting their use for
drainage, wildlife habitat, recreational, and aesthetic purposesdrainage, wildlife habitat, recreational, and aesthetic purposes

StressorStressor
Silt/sedimentSilt/sediment

SourceSource
•• Bank erosionBank erosion
•• Improperly managed erosion control at construction sitesImproperly managed erosion control at construction sites
•• Lack of soil conservation practices in agricultural fieldsLack of soil conservation practices in agricultural fields
•• Changes in land useChanges in land use
•• Livestock access to streamsLivestock access to streams



Problem Statement 6 (cont’d)Problem Statement 6 (cont’d)

Critical AreasCritical Areas
•• Intensively tilled agricultural fieldsIntensively tilled agricultural fields
•• New development areasNew development areas
•• Newly cut banks or cleared stream channelsNewly cut banks or cleared stream channels
•• Areas where livestock can trample streambanksAreas where livestock can trample streambanks



Problem Statement 7Problem Statement 7
It is important to provide stakeholders the support andIt is important to provide stakeholders the support and
resources needed to implement the watershed managementresources needed to implement the watershed management
plan and ensure the continuity of the watershed planningplan and ensure the continuity of the watershed planning
group and its efforts into the futuregroup and its efforts into the future

StressorStressor
Difficulty linking the WMP with implementationDifficulty linking the WMP with implementation

SourceSource
•• Changes in leadershipChanges in leadership
•• Lack of interest among watershed stakeholdersLack of interest among watershed stakeholders
•• Lack of fundingLack of funding



Problem Statement 7 (cont’d)Problem Statement 7 (cont’d)

Critical AreasCritical Areas
•• Local governmentLocal government
•• Local nonLocal non--profit or environmental interest groupsprofit or environmental interest groups
•• SchoolsSchools



Areas of ConcernAreas of Concern
Tilled Farm Fields Streambank Erosion

Nutrient Sources

Septic Systems

Livestock Access

New Developments



Reduce storm event concentrations of e. coli in the Reduce storm event concentrations of e. coli in the 
watershed by 50 percent by 2010, with the ultimate  watershed by 50 percent by 2010, with the ultimate  
goal of meeting the state standard of 235 goal of meeting the state standard of 235 
colonies/100mL by the year 2015colonies/100mL by the year 2015

Goal 1Goal 1



Goal 1 ObjectivesGoal 1 Objectives

•• Publicize best management practices (BMPs) available to Publicize best management practices (BMPs) available to 
reduce pathogenic contamination in the watershedreduce pathogenic contamination in the watershed

•• Continue to monitor the concentration of e. coli in the Continue to monitor the concentration of e. coli in the 
watershed watershed 

•• Work with the Hamilton County Health Department to Work with the Hamilton County Health Department to 
identify any failing septic systems, promote proper septic identify any failing septic systems, promote proper septic 
maintenance, and determined whether the Sheridan maintenance, and determined whether the Sheridan 
wastewater plan has had any releases of e. coli during storm wastewater plan has had any releases of e. coli during storm 
eventsevents



By the year 2015, the annual nutrient load entering By the year 2015, the annual nutrient load entering 
Morse Reservoir from Little Cicero Creek will be Morse Reservoir from Little Cicero Creek will be 
reduced by 50 percentreduced by 50 percent

Goal 2Goal 2



Goal 2 ObjectivesGoal 2 Objectives

•• Educate watershed stakeholders regarding what they can do to Educate watershed stakeholders regarding what they can do to 
reduce nutrient loading in the watershedreduce nutrient loading in the watershed

•• Work with the Hamilton County SWCD to educate users and Work with the Hamilton County SWCD to educate users and 
reduce sediment and nutrient loading into Little Cicero Creek reduce sediment and nutrient loading into Little Cicero Creek 
and its tributariesand its tributaries

•• Restore wetlands in the watershed, where feasibleRestore wetlands in the watershed, where feasible
•• Promote a reduction in fertilizer usePromote a reduction in fertilizer use
•• Restrict livestock access to streams and install filter strips Restrict livestock access to streams and install filter strips 

along reaches of stream where cattle are grazedalong reaches of stream where cattle are grazed
•• Encourage the use of conservation tillage throughout the Encourage the use of conservation tillage throughout the 

watershedwatershed



Goal 2 Objectives (continued)Goal 2 Objectives (continued)

•• Convert at least 2,100 acres of tilled agricultural fields to noConvert at least 2,100 acres of tilled agricultural fields to no--
till and install filter strips where appropriate (focusing on till and install filter strips where appropriate (focusing on 
fields adjacent to streams and headwaters)fields adjacent to streams and headwaters)

•• Continue to monitor the nutrient load in the watershed Continue to monitor the nutrient load in the watershed 
•• Promote the use of phosphorusPromote the use of phosphorus--free fertilizersfree fertilizers



Reduce the sediment load to the Little Cicero Creek Reduce the sediment load to the Little Cicero Creek 
watershed by 50 percent over the next five yearswatershed by 50 percent over the next five years

Goal 3Goal 3



Goal 3 ObjectivesGoal 3 Objectives

•• Implement streambank stabilization BMPs along nonImplement streambank stabilization BMPs along non--
regulated reaches of Little Cicero Creek and its tributariesregulated reaches of Little Cicero Creek and its tributaries

•• Reduce erosion from active construction sitesReduce erosion from active construction sites
•• Implement soil conservation practices in rural and agricultural Implement soil conservation practices in rural and agricultural 

areas of the watershed including conservation tillage, grassed areas of the watershed including conservation tillage, grassed 
waterways, vegetated stream buffers, or other structural BMPs waterways, vegetated stream buffers, or other structural BMPs 
as neededas needed

•• Continue to monitor the sediment load in the watershedContinue to monitor the sediment load in the watershed
•• Continue to work with Hamilton County officials to increase Continue to work with Hamilton County officials to increase 

awareness of any proposed development in the watershedawareness of any proposed development in the watershed



Goal 3 Objectives (continued)Goal 3 Objectives (continued)

•• Encourage county officials to maintain vegetated filter strips Encourage county officials to maintain vegetated filter strips 
along legal drains and to reduce the use of chemical along legal drains and to reduce the use of chemical 
applications along Little Cicero Creek and its tributariesapplications along Little Cicero Creek and its tributaries

•• Restrict cattle access to all regulated drains in the watershed Restrict cattle access to all regulated drains in the watershed 
and install filter strips along historically grazed portions of and install filter strips along historically grazed portions of 
Little Cicero Creek and its tributariesLittle Cicero Creek and its tributaries



Increase stakeholder participation in implementation of Increase stakeholder participation in implementation of 
the Little Cicero Creek WMP by forming a watershed the Little Cicero Creek WMP by forming a watershed 
groupgroup

Goal 4Goal 4



Goal 4 ObjectivesGoal 4 Objectives

•• Establish a core group of individuals willing to work together Establish a core group of individuals willing to work together 
to generate interest in the WMP, coordinate implementation to generate interest in the WMP, coordinate implementation 
of the plan, and discuss watershed management issues and of the plan, and discuss watershed management issues and 
water quality concerns in the watershedwater quality concerns in the watershed

•• Develop a volunteer monitoring network through Hoosier Develop a volunteer monitoring network through Hoosier 
RiverwatchRiverwatch



Questions?Questions?



Little Cicero Creek Watershed 
Management Plan

February 26, 2007



Benefits of Developing a Watershed 
Plan

Eligibility for implementation funds
Addressing E. coli and other impairments
Protection of downstream water resources
Preparation for MS4 stormwater management planning



Water Quality Analysis 

Existing water quality data from IDEM and CEES
Water quality sampling at eight sites in the watershed

Site # Site Location

1 Symons Ditch at Boxley Road

2 Jay Ditch at Boxley Road

3 Ross Ditch at Meridian Road
4 Little Cicero Creek at Anthony Road

5 Bennett Ditch at 276th Street

6 Little Cicero Creek at Cal Carson Road

7 Taylor Creek at 266th Street

8 Little Cicero Creek at 266th Street



Water Quality Analysis Results

Sampling focused on sediment load, nutrient load, and 
E. coli concentrations
Areas where pollutant loads were the highest were Jay 
Ditch, Symons Ditch, and Ross Ditch

E. coli 
(col/100mL) Nutrient Load Sediment Load 

Average Values across 
the Watershed 4,177.70 57.25 

tons/year 2,158 tons/year

Goal Value N/A 22.9 1,079



Areas of Concern
Tilled Farm Fields

Streambank Erosion

Nutrient Sources

Septic Systems

Livestock Access

New DevelopmentsRoss Ditch

Jay DitchSymons Ditch



Increase stakeholder participation in 
implementation of the Little Cicero Creek WMP 
by forming a watershed group or joining an 
existing watershed group such as the Upper 
White River Watershed Alliance (UWRWA)

Goal 1



In two years, the watershed group will develop a 
better understanding of the processes involved 
in identifying the sources of E. coli and educate 
stakeholders on BMPs available to reduce 
pathogenic contamination of Little Cicero Creek 
and its tributaries.  The ultimate goal will be to 
reach the state standard of 235 colonies/100 mL 
by the year 2030.

Goal 2



By the year 2015, reduce the nutrient load 
entering Morse Reservoir from the watershed by 
60 percent along Little Cicero Creek and its 
tributaries

Goal 3



Reduce the sediment load to Little Cicero Creek 
and its tributaries by 50 percent over the next 
ten years

Goal 4



General WMP Recommendations
Form an independent, permanent watershed group to work toward plan 
implementation
Develop a better understanding of the sources and levels of E. coli in the 
watershed
Convert at least 1,826 acres of agricultural land to no-till over the next 
five years
Continue water quality monitoring at eight established sampling sites 
and begin testing Atrazine levels as well at these sites
Place all regulated drains on maintenance schedule with the Surveyor’s 
Office, making them eligible for BMP funding
Install at least 305 acres of filter strips along Little Cicero Creek and its 
tributaries
Develop a recognition program for builders using effective sediment 
control BMPs
Develop a cost share program for installation of water quality BMPs



BMPs Needed to Attain Goals

Best Management Practice Proposed Nutrient Load Sediment Load 

No-Till 1,826 acres 1,826 acres

Filter Strips 305 acres 305 acres

No-till and Filter Strips Combined 2,131 acres 2,131 acres



Questions?
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