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Introduction

This document details the Land Conservation and Water Quality Protection Plan for the Illinois Portion
of the Raccoon Creek Watershed. The southern portion of the Raccoon Creek Watershed is located in
Illinois, while the northern portion reaches into Wisconsin. The plan only focuses on the Illinois portion
of the Raccoon Creek Watershed. Following the Introduction is a chapter detailing background
information of the Raccoon Creek Watershed, both Wisconsin and Illinois portions, including a
compilation of existing natural resource information. Creating this report is an important first step in
protecting and conserving high quality land and improving water quality in the Illinois portion of the
Raccoon Creek Watershed. Clean water and land conservation have positive impacts on the local
economy, property values, and recreational opportunities. Moreover, it preserves the local heritage
for future generations. A local land and watershed protection plan created for and by the people who
live and work in the watershed, is key to achieving this goal. As a first phase, the Natural Land Institute
(NLI) secured funding from the Grand Victoria Foundation for creating a land & water conservation
plan for the Illinois portion of the watershed. Beyond securing funds, NLI has also assembled a steering
committee and project team to facilitate the watershed planning and decision-making process.
Ultimately, a committed group of individuals would carry the plan to an implementation phase.
What is a Watershed?
A watershed is a geologic area within the boundary of a drainage divide. In the Figure i.1 schematic,
everything within the black dotted line is within a watershed boundary. Every form of precipitation,
whether rain, sleet, or snow, and all other water sources, i.e. snowmelt, surface runoff, tributaries, and
groundwater, that drops on or flows over the land within the watershed eventually drains to the same
stream, lake, or river. Any precipitation that falls outside of this watershed drains to a different area.
The water quality within a watershed is a reflection of the land use and land management within the
watershed.
Figure i.1 A Watershed Divide

Mississippi Watershed Management Organization
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Watershed-based Plan vs. Land Conservation Water Quality Protection Plan
A watershed-based plan summarizes the overall condition of a watershed and creates an effective and
efficient approach to improve the water quality of impaired waters within the watershed. A traditional
watershed-based plan contains the nine minimum elements that are consistent with the United States
Environmental Protection Agency (USEPA) watershed-based plan guidance for future implementation of
the watershed-based plan recommendations and is required for USEPA Clean Water Act Grants future
funding considerations. These 9 elements are listed below (USEPA Introduction to Watershed Planning).
EPA’s 9 Minimum Elements of a Watershed-Based Plan:
1. Identify causes and sources of pollution.
2. Estimate expected load reductions.
3. Detail management measures and targeted critical areas.
4. Estimate needed technical and financial assistance.
5. Create an information and education component.
6. Develop a project schedule.
7. Describe interim, measurable milestones.
8. Identify indicators to measure progress.
9. Develop a monitoring component.
This document is a Land Conservation and Water Quality Protection Plan. This plan is similar to a
traditional watershed-based plan in that it addresses surface water quality impairments by identifying
causes and sources of pollution, details management measures by recommending best management
practices to improve water quality in the watershed, targets critical areas, and creates a landowner
engagement component. This plan is missing some of the required elements of a traditional watershedbased plan; however, members of the steering committee have recommended that that this plan could
potentially represent all 9 elements if it is considered in conjunction with the Pecatonica River Total
Maximum Daily Load and Load Reduction Strategies Stage 3 Report, which the Illinois EPA is, at the time
of writing, working to complete. The Illinois EPA could assess this completed plan to identify deficiencies
and make recommendations for future planning efforts to satisfy the nine minimum elements. Doing so
would increase the opportunity for Illinois EPA Section 319 funding to implement the plan.
Another difference between this plan and a traditional watershed-based plan is that there is a focus on
land conservation strategies. While some watershed-based plans do value land conservation and
incorporate it into the watershed-based plan, it is not a required or primary focus in watershed-based
plans. This Land Conservation and Water Quality Protection Plan focuses on both land conservation and
water quality. One reason for the emphasis on land conservation is the Natural Land Institute’s mission
to preserve natural land in the Illinois Portion of the Raccoon Creek Watershed. The mission of the
Natural Land Institute is “to create an enduring legacy of natural land in northern Illinois for people,
plants, and animals” (https://www.naturalland.org/). NLI recognizes the value of natural land and strives
to preserve and conserve it in its natural, undisturbed state. NLI also sees the collective opportunity to
utilize their mission of preserving natural lands to also preserve and improve water quality in the
process of land conservation. NLI hopes that this plan will help conserve land and improve water quality
either through land protection by the NLI or by landowners utilizing a suite of conservation practices.
This plan not only explores how land preservation by land acquisition or conservation easements can
help address water quality impairments, but also acknowledges that all identified critical lands that may
be more vulnerable to water quality impairments cannot or should not be acquired or protected by NLI.
In the case where land protection is not possible or desirable, this plan recommends NLI to work with
i-2 | P a g e
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landowners to voluntarily implement best management conservation practices that are geared towards
protecting and improving water quality. For landowners to implement these recommended best
management practices, this plan includes an engagement component to work with and provide added
value to landowners who are interested in implementing practices that improve and protect the water
quality in their community.

Purpose and Funding
The purpose of developing a land conservation and water quality protection plan for the Illinois portion
of the Raccoon Creek watershed is to protect the water quality of the creek and preserve important
streams and wetlands in the watershed. The plan will identify threats and prioritize those lands and best
management practices that are needed to protect and enhance the quality of the water, wetlands,
riparian buffers, and in-stream habitat of Raccoon Creek.
Funding for the creation of this written plan is provided by the Grand Victoria Foundation
(https://grandvictoriafdn.org/what-we-fund/) and in-kind service provided by Natural Land Institute.
Scope
Geography Scope: The southern portion of the Raccoon Creek watershed is located in Illinois, while the
northern portion extends into Wisconsin. The scope of this report only encompasses the Illinois portion
of the Raccoon Creek watershed. Chapter 1 of this document describes natural resources and
characteristics of the entire Raccoon Creek watershed, including the area located in Wisconsin. See
Figure i.2 below for the project area boundary and major roadways within the project area.
Content Scope: This plan provides a vision statement, goals and strategies for accomplishing each goal,
priority parcels for protection, recommended best management practices needed to reach goals,
community engagement efforts, and recommended next steps for further study. As described above,
this plan has a unique focus on land conservation as a way to help preserve the quality of water.
Scope Limitations: A portion of this report includes water sampling for fecal coliform throughout the
watershed. Olson Ecological Solutions (OES) performed water sampling via wet weather water sampling.
Wet weather sampling occurs during or immediately after a rain event in order to evaluate if pollutants
are being flushed into a waterway via stormwater runoff. The wet weather water sampling conducted
for this project confirmed the presence of elevated fecal coliform levels at 90% of sampled locations
throughout the watershed (16 of 18 sampled points); however, there was no significant difference in
fecal coliform levels between each sampled tributary. Because of the lack of significant difference, this
plan could not identify specific locations for sources of fecal coliform. Without locating individual
sources of fecal coliform, it was difficult to identify specific locations to target for taking action. This plan
recommends more comprehensive water sampling, including dry weather sampling to better determine
the baseline levels of fecal coliform in the watershed followed by another round of wet weather
sampling to better determine the likelihood of elevated fecal coliform from stormwater runoff and other
non-point sources.
Another limitation in the scope of this project is that it does not have all 9 elements required in a
watershed-based plan; however, it is recommended to utilize this plan in conjunction with the EPA Stage
3 TMDL Report for the Pecatonica River in order to potentially satisfy the 9 elements of a watershedbased plan.
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Figure i.2 Raccoon Creek Watershed (IL), Project Boundary and Major Roads
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This plan highlights four goals, which are discussed in Chapter 2 of this document. The original plan
proposed five goals, but the project team and steering committee decided to remove the fifth goal as it
was outside the scope of this project. The charge of goal 5 was to protect important groundwater
recharge and discharge areas. The scope of this plan only addresses surface water; therefore, a goal that
focuses on groundwater recharge and discharge areas was outside the plan’s scope. However, a
recommendation and hope is to bring groundwater quality back into the watershed planning process.
Planning
NLI and consultants to NLI facilitated the planning process, assembled the background information of
the watershed’s existing conditions, retrieved factual information on which to base decisions, and wrote
the plan according to decisions and direction of the project team, steering committee, Natural Land
Institute Land Conservation Committee, and the Natural Land Institute Board of Directors. The planning
effort was facilitated by Kerry Leigh of the Natural Land Institute, Rebecca Olson and Alyssa Robinson of
Olson Ecological Solutions, and Jerry Paulson of Conservation Consulting.
The project team, steering committee, and NLI Land Conservation Committee determined the direction
and vision of the watershed and provided input for the plan. The steering committee consisted of local
experts in natural resources, water management, and agriculture. They provided expert review and
recommendations to the project team. Stakeholder participation will be encouraged through a
landowner engagement workshop.
Project Team
• Rebecca Olson, Owner & Ecological Consultant, Olson Ecological Solutions
• Alyssa Robinson, Asst. Ecological Consultant, Olson Ecological Solutions
• Jerry Paulson, Conservation Consulting
• Kerry Leigh, Executive Director, Natural Land Institute
• Ed Cope, Former Restoration Ecologist, Natural Land Institute
• Zach Grycan, Director of Stewardship, Natural Land Institute
• Shelby Best, Volunteer Intern, Natural Land Institute
• David Holman, Mapping & GIS Consultant
Steering Committee
• Dennis Anthony, Executive Director, Winnebago County Soil and Water Conservation District
• Allen Mills, Land Use Planner, Region 1 Planning Council
• Ann Marie Cain, Manager, Winnebago-Boone Farm Bureau
• Christine Davis, Nonpoint Source Unit Manager, Illinois EPA, Bureau of Water
• Tom Hartley, Former Director of Land & Development, Forest Preserves of Winnebago County
• John Nelson, Field Representative, Illinois Nature Preserves Commission
• Nancy Williamson, NLI Trustee and NLI Land Conservation Committee member
• Mike Groves, Resource Manager, Forest Preserves of Winnebago County
Technical Advisors
• Jeremy Mitchell, Stormwater & Environmental Coordinator, City of Rockford
• Scott Twait, Illinois Environmental Protection Agency
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NLI Land Conservation Committee
• Adam Guarino
• Bill Hoff
• Dan Swift
• Ed Eggers
• Gary McIntyre
• Jennifer Nowicki
• Jill Kennay
• John Cook
• Jon Duerr
• Kerry Leigh

•
•
•
•
•
•
•
•
•
•

Kim Johnsen
Mark Keister
Mark Luthin
Nancy Williamson
Paul Baits
Ray Ferguson
Rebecca Olson
Tom Hartley
Zach Grycan
Shelby Best

Table i.1 lists the past and future planning meetings along with the agenda of the meeting. Completed
meetings are shaded in grey, whereas future meetings are shaded in blue.
Table i.1 Schedule of Planning Meetings
Date
Agenda
June 19, 2019
Assign tasks to project team members, establish a timeline for task completion, and
identify the role and charge of the steering committee
July 7, 2019
Identify potential sources of bacterial contamination to the stream and identify
some key parcels of land that need to be protected or restored to protect water
quality in the streams, fish and wildlife habitat, wetlands, and natural areas
July 31, 2019
Meet with steering committee to present findings and receive input on goals and
strategies
August 28, 2019
Establish criteria for accomplishing plan goals and criteria for identifying priority
parcels for protection
September 3, 2019
Meet with the Natural Land Institute Land Conservation Committee to create the
vision statement
September 24, 2019
Finalize goals, define wildlife corridors, wetland buffers, and riparian buffers, finalize
criteria for goals
October 7, 2019
Presentation of draft plan to Natural Land Institute Land Conservation Committee
for vision finalization, review, and feedback
Early Spring
Landowner engagement workshop
The following plan is a result of community effort to care for the Illinois portion of the Raccoon Creek
Watershed. After the planning process is completed, the Natural Land Institute will lead efforts with
partners to implement the plan. They will develop relationships with agency partners and landowners
within the watershed that are within identified priority areas to facilitate land conservation efforts and
implement best management conservation practices.
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Chapter 1
Background
Introduction
This chapter gives background information of the Raccoon Creek Watershed, including information on the
watershed as a whole, considering both the Illinois and Wisconsin portions of the watershed. This plan only
focuses on the Illinois portion of the Raccoon Creek Watershed. However, it is important to acknowledge
the northern portion of the watershed (part of the watershed located in Wisconsin), as land uses and the
water quality in the northern portion of the watershed affect water quality in the Illinois portion of the
watershed. This chapter is similar to a natural resource inventory, which is a component of traditional
watershed planning. A natural resource inventory is a compilation of all the existing natural resource data
within the watershed. This information is used to inform and guide decision makers to make scientificallysound decisions.
The Need to Develop a Raccoon Creek Watershed Protection Plan
Raccoon Creek is one of a few cool-cold water streams in southern Wisconsin and northern Illinois. It
is a spring-fed stream with exceptional water quality that supports a diversity of fishes, including
several rare and endangered species. The southern half of the watershed includes many natural, high
quality wetlands. Significant efforts have been made over the years to protect and restore these
natural areas. The main causes of surface water quality problems are most likely agricultural runoff
and elevated levels of fecal coliform from unknown sources (Illinois EPA, 2016).
The protection of wetlands within the entire Raccoon Creek watershed has been a priority for the
Natural Land Institute (NLI) for 53 years. Several wetlands located in the Raccoon Creek watershed have
been protected by NLI, the Wisconsin Department of Natural Resources (WDNR), Illinois Department of
Natural Resources (IDNR), Illinois Nature Preserves Commission (INPC), Rock County, Green-Rock
Audubon Society, The Prairie Enthusiasts, and Beloit College (Figure 1.1). NLI assisted with the
protection of several of these areas. The recent discovery of a rare fen along Raccoon Creek sparked a
renewed interest in protecting the water quality of Raccoon Creek and expanding other protected
natural areas in the watershed.
The protection of the water quality, fishery, and remaining wetlands located in the Raccoon Creek
watershed in Illinois and Wisconsin is a priority for NLI, IDNR, WDNR, and both Winnebago and Rock
Counties. Developing a water quality and land protection strategy for Raccoon Creek is the first step.
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Figure 1.1: Public and Privately Protected Areas in the Raccoon Creek Watershed
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The Raccoon Creek Watershed (Wisconsin & Illinois)
The Raccoon Creek Watershed spans 61.24 square miles (39,194 acres) in Rock County, Wisconsin and
Winnebago County, Illinois. It is considered part of the Lower Sugar River and Pecatonica River watersheds
respectively by the Wisconsin Department of Natural Resources (WDNR) and Illinois Environmental
Protection Agency (Illinois EPA). Raccoon Creek consists of two forks that begin in the glaciated uplands
south of Wisconsin State Route 213 northwest of the City of Beloit and converge just south of the stateline
in Illinois before flowing into the Pecatonica River near its confluence with the Rock River at Rockton,
Illinois. Wisconsin State Route 81 roughly divides the watershed between the northern half of glaciated
uplands and the southern half of older glacial till over bedrock and glacial outwash deposits. The watershed
is divided from the Sugar River watershed to the west by a bedrock ridge. A large area of outwash sand is
found in the Illinois portion west of Rockton.
Wisconsin Portion of the Raccoon Creek Watershed
In the Wisconsin portion of the watershed, the main source of stream degradation is from agricultural
runoff (WDNR, 2018). The Wisconsin DNR and the Rock County Land Conservation Department have
identified the watershed as a high priority for nonpoint source pollution abatement. Rock County was
awarded a grant under the Wisconsin River Planning Grant Program to assemble a citizen advisory
committee, which could identify resource concerns and implement an information and education
campaign to address water quality concerns in the watershed. According to the Rock County Land
Conservation Department (LCD), “The installation of agricultural erosion control practices promoted by the
NRCS [Natural Resource Conservation Service] and LCD has resulted in a general decrease in the sediment
delivered to surface waters in the watershed,” but “[t]he Raccoon Creek subwatershed will continue to be
a priority for the implementation [of the plan]” (Sweeney, 2009).
Despite problems with nutrients and runoff, the East Fork and West Fork of Raccoon Creek are both
designated as Exceptional Resource Waters, a designation reserved for surface waters that are not
significantly impacted by human activities, provide valuable fisheries, contain unique environmental
features, or provide outstanding recreational opportunities. The East Fork is stocked with brook trout by
the WDNR and has a good diversity of forage fish.
Illinois Portion of the Raccoon Creek Watershed
In the Illinois portion of the watershed, the main stem of Raccoon Creek, which runs 8.39 miles, fully
supports aquatic life and aesthetic quality but does not support primary contact (recreation) due to
elevated fecal coliform levels from unknown sources. It is a Category 5 stream listed on the Illinois
Environmental Protection Agency’s 303(d) impaired list as a low priority for developing a watershed action
plan. Other uses of fish consumption and secondary contact have not been assessed on the main stem, and
an additional three miles of stream on the East Fork in Illinois have not been assessed (Illinois EPA, 2016).
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History of Land Protection
NLI began acquisition of land for what became Rockton Bog Nature Preserve in 1964. In 2016 staff of the
Natural Land Institute (NLI) rediscovered a rare natural wetland located along Raccoon Creek that had been
lost since the 1947 when Dr. Egbert W. Fell, the father of NLI’s founder, George B. Fell, and author of the
Flora of Winnebago County, first visited the site (Fell, 1957). After further study of the wetland, which Dr.
Fell described as a “shallow bog”, the staff discovered many rare species of plants, including some that
were new to the county and rediscovered two species that had not been seen for several decades. This
botanically rich area is adjacent to a large complex of wetlands protected through the Federal Wetlands
Reserve Program (WRP) just north of the confluence of the West and East Branches of the Creek (Figure
1.1). The WRP tracts straddle the Illinois-Wisconsin Stateline and total 680 acres in four tracts. They are
located 3 miles northwest of the Nygren Wetland Preserve, a 720-acre restored wetland located at the
confluence of Raccoon Creek and the Pecatonica River. NLI owns the Nygren Wetland Preserve land, and
the land is protected by a WRP easement and an easement held by the IDNR.
In 1994 NLI acquired the first land along the East Fork in Rock County, Wisconsin to protect the Jason Briggs
Wetland. NLI acquired 24 acres of the Jason Briggs Wetland from the Church of Jesus Christ of Latter Day
Saints to protect a spring-fed fen and high-quality wetland with a Knowles-Nelson Stewardship Program
grant. The wetland was eventually sold to The Prairie Enthusiasts. This was the first of several acquisitions
of land along the East Fork of Raccoon Creek by NLI, Beloit College, Green-Rock Audubon Society, and the
Wisconsin DNR (Figure 1.1) to protect the water quality of one of the few spring-fed, cold water trout
streams in southern Wisconsin and the natural wetlands along the East Fork of the creek.
In 2000 NLI acquired 690 acres of land at the mouth of Raccoon Creek that became the Nygren Wetland
Preserve; additional land was acquired making the preserve a total of 721 acres. When NLI acquired the
Nygren Wetland Preserve in 2000, it immediately started making plans to restore Raccoon Creek to its
original meandering channel where it flows through the preserve. As the first step in the restoration
process, NLI received a grant from the Illinois DNR to establish a baseline characterization of the
morphology, hydrology, and aquatic biota of the Raccoon Creek watershed. The final report (Rudey, 2002)
is on file with NLI. The study was indented to be used to monitor any changes in the creek after the
restoration was completed. Data was collected on pH, total dissolved solids, conductivity and transparency,
depth, stream discharge, water chemistry, channel depth and width, sediment depth, riparian conditions,
macroinvertebrates, mollusks, fishes, and vegetation at several locations along the stream. NLI continues
to monitor the changes in the stream in Nygren Wetland Preserve since the restoration of the original
channel was completed.
The acquisition of 38.34 acres of land along the creek in the area now known as “Lost Flora Fen” was
completed on February 15, 2018. The property encompasses 23 acres of wetlands, including 16 acres of a
rare natural community described as a “shallow bog” by Egbert W. Fell in the 1955 Flora of Winnebago
County. A similar natural community is preserved in the Rockton Bog State Natural Area, a dedicated
nature preserve located east of the fen (Figure 1.1). Although not a true “bog” these rare wetlands are
formed in muck soils in shallow depressions fed by groundwater in the sandy outwash deposits along the
creek. The plants found growing in these wetlands are typical of sedge meadows found in the region but
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include many species that are found in the bogs and fens of northeastern Illinois (Wilhelm and Rericha,
2017).
About 680 acres of land located between the West and East Forks of Raccoon Creek and spanning the state
line have been enrolled in the USDA’s Wetland Reserve Program (WRP). Four tracts in two counties are
included in the WRP easements: Williams (129 acres), Jones (89 acres), Perkins (433 acres), and Hess (34
acres). This large complex of wetlands has remained essentially intact since the area was settled. Efforts to
promote large-scale drainage projects in the 1940s were stopped when some of the landowners refused to
participate in the drainage schemes. Much of the land in this area is too wet to cultivate or too sandy to
support row-crops and is used for pasture, growing Christmas trees, and hunting. About 600 acres of the
Nygren Wetland Preserve are also protected by a WRP easement.
Watershed Description
Location: The Raccoon Creek watershed is located in Beloit and Newark Townships in southern Rock
County, Wisconsin and Rockton Township in northern Winnebago County, Illinois. The watershed is 61.24
square miles (39,194 acres) in size and is predominately agricultural, with scattered rural residential
development. There are no incorporated towns or municipalities in the watershed, although the cities of
Beloit and South Beloit are adjacent to the boundary to the east.
Geology: Raccoon Creek flows through glacial outwash valleys formed at the front of the Green Bay Lobe of
the late Wisconsin glacial advance as it retreated to north of Janesville. As the ice sheet melted it sent
torrents of glacial melt water down the Sugar and Rock River valleys forming terraces of deep deposits of
sand and gravel in the valleys. The creek flows through narrow outwash valleys formed in the bedrock
during this glacial melt period. The western part of the watershed was formed during an earlier period of
glaciation and is underlain by sandstone and dolomite bedrock.
Topography: The topography of the watershed slopes to the south from 300 meters (990 feet) above mean
sea level (msl) to 220 meters (726 feet) above msl at the mouth of the creek. The western part of the
watershed is rolling hills of older glacial drift over bedrock; the northern part is rolling hills of glacial drift
deposited by older glacial advances in front of the Johnstown Moraine which reached to just north of
Janesville, Wisconsin. The two branches of Raccoon Creek begin in the glacial hills in the northern part of
the watershed, then flow through the relatively level outwash valley along the creek, and the flat glacial
lake plain near the confluence of the Rock and Pecatonica Rivers (Figure 1.2).
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Figure 1.2: USGS Topographic Map of Raccoon Creek Watershed
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Climate Resilience Mapping: As part of NLI’s land protection strategy, we are beginning a preliminary look
at climate resiliency within our planning areas using The Nature Conservancy’s tool Conserving Nature’s
Stage. A description of how we used this mapping tool to include in our priority protection areas decisionmaking for the Illinois portion of the watershed is more fully explained in Chapter 4.
The Nature Conservancy’s (TNC) Resilient and Connected Landscapes project has been 10 years in the
making, and has mapped, across the majority of the continental U.S., the resiliency of land to rapid change
in the climate. TNC has made available both the original study, which focused on the eastern U.S., and the
accompanying data (TNC, 2016). TNC and its partners analyzed over five dozen geophysical communities
and landforms (hill top, dry flat, wetlands, soils, geology, etc). The Illinois portion of the Raccoon Creek
study area contains four geophysical communities: Clay/Silt, Sand, Calcareous Loam, and Calcareous
Sedimentary. TNC assessed the resiliency of both geophysical communities and landforms along two
metrics: Land Connectedness (including a barriers analysis identified as “Developed Land” such as roads,
reservoirs, transmission lines and pipelines as well as other features which fragment the landscape) and
Landscape Diversity. Taken together, these factors determine a site’s resiliency to climate change, and it is
important to note that it is not a measure of an individual site’s importance. The results have been digitized
and are available for analysis using the Conservancy’s Resilient Land Mapping Tool. The results were
integrated with maps of potential adaptation and movement corridors and areas of confirmed biodiversity
features to create a mapped network of sites which, if protected, could sustain the regions natural diversity
by allowing species to move from and adapt to the changing climate.
Mark Anderson et al. describes how resiliency is measured at the 2019 LTA National Land Conservation
Conference Seminar:
Resiliency is “measured by the presence of many microclimates and intact natural cover which
together buffer species from climate impacts and allow communities of species to re-arrange
within resilient areas. Collectively, the network of sites must represent the full spectrum of the
region’s soils, bedrocks, elevation and latitudinal zones, and be spatially configured to allow
species to move from stage to stage.”
Figure 1.3 is the Climate Resilience Map of the Illinois portion of the Raccoon Creek Watershed. The TNC
Resilience Score has a Standard Deviation (SD) that represents a way for a large data set to be more
meaningful. Anything 1 or more standard deviation above the mean is more resilient, by TNC’s
measurements, than at least 84.1% of all other land in the Great Lakes region. There is an additional
category that the TNC has utilized for areas they have identified as “Far Above Average” in their resiliency
score. However, since there are no areas identified as “Far Above Average” within the Illinois portion of the
Raccoon Creek Watershed, that category has been removed from the map.
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Figure 1.3 Raccoon Creek Watershed (IL): TNC Climate Resilience Map
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Soils: The watershed has four major Soil Associations (Figure 1.4):
S2256 – Warsaw-Lorenzo-Dakota soils (4.85%), consists of deep, well drained soils that formed in
loamy outwash overlying calcareous sand and gravel on terrace flats and side slopes of gravelly
kames and eskers. These soils are located in the southeastern portion of the watershed in Rockton
Township (Illinois).
S2257 – Selma-Marshan-La Houge-Jasper soils (31.5%) consists of deep, poorly drained soils that
formed in loamy, water-laid (alluvium) deposits in broad depressions on stream terraces and in
narrow upland drainage ways. These soils are located in the outwash valley of Raccoon Creek in the
southern half of the watershed.
S2302 – Whalan-Pecatonica-New Glarus-Flagg soils (11.3%) consists of moderately deep, well
drained soils that formed in a thin mantle of loess over glacial drift and dolomite bedrock on ridges
and slopes of glaciated uplands. These soils are located in the southwestern portion of the
watershed, west of Raccoon Creek.
S8795 – Rockton-Edmund soils (52.4%) consist of moderately deep, well drained, moderately
permeable soils that formed in glacial drift and the underlying clayey residuum of dolomite
bedrock on uplands. These soils encompass the northern half of the watershed in Rock County,
Wisconsin.
The Selma-Marshan-La Hogue-Jasper association includes most of the hydric soils (3,903 acres) in the
watershed, while sandy soils (4,847 acres) are found in both the Warsaw-Lorenzo-Dakota association and
the Whalan-Pecatonica-New Glarus-Flagg association (Figure 1.4).
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Figure 1.4: Soil Associations of Raccoon Creek Watershed showing Hydric and Sandy Soils
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Groundwater: Groundwater is abundant in the sand and gravel aquifers along the creek valley and in the
fractured bedrock and the sandy deposits in the southern portion of the watershed. The high water table
and many springs along the stream contribute to the high water quality and classification of the creek as a
“cool-cold water” stream in both Illinois and Wisconsin. There is limited data on the flow, volume, or water
quality of the groundwater in the watershed. The groundwater resources of Rock County were
characterized in 1982 by Zaporozec. The Illinois portion of the watershed was described by the Illinois
Geological Survey in 1984 (Berg, et. al). The U.S. Geological Survey did a simulation of the regional
groundwater flow system and groundwater/surface water interaction for the Wisconsin portion of the
Rock River basin in 2009, but this did not include the Raccoon Creek watershed (Juckem, 2009). Protecting
the quality of the groundwater is a high priority for both Rock and Winnebago counties (Sweeney, et. al,
2009).
Water Quality: The West Fork and East Fork are designated as an ‘Exceptional Resource Water’ by the
Wisconsin DNR, a designation reserved for surface waters that are not significantly impacted by human
activities, provide valuable fisheries, contain unique environmental features or provide outstanding
recreational opportunities. The main source of stream degradation in the Wisconsin portion of the
watershed is likely from agricultural runoff. Both the Wisconsin DNR and the Rock County Land
Conservation Department have identified the watershed as a high priority for nonpoint source pollution
abatement (WDNR Surface Water Inventory for Raccoon Creek). In the Illinois portion of the watershed,
the main stem (8.39 miles) fully supports aquatic life and aesthetic quality uses, but it does not support
primary contact (recreational) use due to elevated fecal coliform levels from unknown sources. It is listed
as a “Category 5” stream on the Illinois EPA’s 303(d) list of impaired streams and is a “low priority” for
developing a watershed management plan. Other uses have not been assessed (Illinois EPA, 2016).
Wetlands: About 4,000 acres of wetlands are found in the watershed (Figure 1.5). Most of the wetlands
are confined to the glacial outwash valleys along the creek and in the old glacial lakebed in the Pecatonica
River valley. The old mill pond located on the West Fork within Beckman Mill County Park is the only
impoundment on the creek. A segment of the East Fork at the State line has been channelized; a
channelized section at the mouth of the creek within the Nygren Wetland Preserve has been restored to its
natural channel.
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Figure 1.5: National Wetland Inventory Map of Raccoon Creek Watershed
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Frequently Flooded Soils: Figure 1.6 displays frequently flooded soils in the Illinois portion of the Raccoon
Creek watershed. Soils that are frequently flooded are often oversaturated with water, either from natural
occurrences of precipitation or from indented purposes for agricultural reasons. Soils that are perpetually
flooded are often found in wetlands, swamps, and marshes. Soils that are frequently or temporarily
flooded are often due to seasonal weather or agricultural purposes. The Selma-Marshan-La Hogue-Jasper
association includes most of the hydric soils (3,903 acres) in the watershed, while sandy soils (4,847 acres)
are found in both the Warsaw-Lorenzo-Dakota association and the Whalan-Pecatonica-New Glarus-Flagg
association (Figure 1.4).
Floodplains: Figure 1.7 displays floodplains in blue for the Illinois portion of the Raccoon Creek watershed.
A floodplain is an area of low-lying land adjacent to a river or stream. Floodplains are mainly formed of
river/stream sediments and are subject to flooding.
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Figure 1.6: Raccoon Creek Watershed (IL), Hydric & Frequently Flooded Soils
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Figure 1.7: Raccoon Creek Watershed (IL), Wetlands & Floodplains
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Fishery: Raccoon Creek was listed as a ‘Biologically Significant Stream’ (BSS) in Illinois, (Page et. al, 1992)
but the criteria for a BSS has changed, and it is no longer listed. It is classified as a Class B-Highly Valued
Stream by the IDNR, and it is one of the few cold-water streams in northern Illinois. It contains a good
diversity of fish species, including four that are on the list of Threatened Species in Illinois: Iowa darter,
starhead topminnow, brook lamprey, and brassy minnow (Rivera, 2017). A larval mudpuppy salamander,
another Threatened Species in Illinois, was found in the creek downstream from the confluence of the
West and East Forks, and the only population of redside dace known in Illinois was found in Raccoon Creek
in the same area (Sabaj, 2000; Tiemann, 2012). This fish is found in the East Fork of Raccoon Creek in
Wisconsin upstream from the Illinois collection site (Tiemann, 2012).
Fish populations in the Illinois segment of Raccoon Creek were sampled at two locations by the IDNR in
1984, 1998, 2002, 2007, and 2012 (Rivera, 2019). Four fishes that are considered endangered or
threatened in Illinois are known from these surveys as named above. The first monitoring location is just
downstream of the intersection of Yale Bridge Road and Clover Road at station code PWA-01. The second is
in the Nygren Wetland Preserve at station code PWA-02. In 1984 an Iowa darter was collected from station
code PWA-01; however, that species has not been found since. In 1998 two starhead topminnows were
collected from station code PWA-01, but this species has not been found since. In 2012, a basin survey at
station code PWA-01 revealed a large number of young American brook lamprey, several brassy minnows,
and a larval mudpuppy salamander. The fish diversity is lower at station code PWA-02. According to Karen
Rivera, who is stationed at IDNR Castle Rock State Park, the lower fish diversity could be a result of heavy
clay, little gravel or other cover, and low aquatic invertebrate counts in the streambed sediment of the
restoration area in the Nygren Wetland Preserve. Table 1.1 below portrays the fish counts for four
sampling dates at station code PWA-01 and three sampling dates at station code PWA-02. Fish species
colored in red indicate those that are on the Illinois Threatened Species list. The fish monitoring data for
station code PWA-01 and PWA 02 was provided by Karen Rivera.
The Illinois Natural History Survey conducted fish surveys on Raccoon Creek from 1997-2000 and
documented a total of 34 species in the creek system, including the only Illinois collection of redside dace,
or Clinostomus elongates (Sabaj, 2000). Another survey from May 2011 to October 2011 failed to find the
redside dace in Illinois, but it did find it at 5 sites in Wisconsin. Fifty-six species of fish were collected during
this survey (Tiemann, 2012). The mudpuppy salamander, a Threatened species in Illinois, was also found in
the creek (Rivera, 2017).
The fishery of the East Fork of Raccoon Creek in the Wisconsin portion has been described as “a pretty
unique resource in that part of the state” (Amrhein, 2015). The stream is classified as an “Outstanding and
Exceptional Water” by the Wisconsin DNR and is the only brook trout stream in the southern tier of
counties in Wisconsin.
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Table 1.1 Fishery Monitoring in Raccoon Creek (Illinois)
Water body
ID
Date
Station code
Species
Non-native proportion
Total fish

Total

Raccoon Creek Raccoon Creek Raccoon Creek Racoon Creek Raccoon Creek Raccoon Creek Racoon Creek
397
8700
21138
21295
19260
21141
21294
1984 (Jul 30) 1998 (Aug 26) 2007 (Jun 21)
2012 (Jul 16) 2002 (Aug 05) 2007 (Sep 26)
2012 (Jul 17)
PWA-01
PWA-01
PWA-01
PWA-01
PWA-02
PWA-02
PWA-02
47
25
25
22
22
11
22
19
0
0
0.09
0.02
3836
302
140
108
1991
48
480
767
Species Breakdown

American brook lamprey
Gizzard shad
Central mudminnow
Grass pickerel
Northern pike
Carp
Carp x Goldfish hybrid
Golden shiner
Creek chub
Unidentified Stoneroller
Central stoneroller
Brassy minnow
Common shiner
Redfin shiner
Spotfin shiner
Fathead minnow
Bluntnose minnow
Rosyface shiner
Bigmouth shiner
Sand shiner
Bigmouth buffalo
Quillback
River carpsucker
White sucker
Northern hog sucker
Shorthead redhorse
Black redhorse
Golden redhorse
Silver redhorse
Yellow bullhead
Black bullhead
Stonecat
Starhead topminnow
Blackstripe topminnow
Brook silverside
Black crappie
Rock bass
Largemouth bass
Smallmouth bass
Green sunfish
Bluegill x Green sunfish hybrid
Bluegill
Pumpkinseed
Walleye
Blackside darter
Johnny darter
Banded darter
Least darter
Iowa darter
Freshwater drum

Lampetra appendix
Dorosoma cepedianum
Umbra limi
Esox americanus
Esox lucius
Cyprinus carpio
Cyprinus carpio x Carassius auratus
Notemigonus crysoleucas
Semotilus atromaculatus
Campostoma sp.
Campostoma anomalum
Hybognathus hankinsoni
Luxilius cornutus
Lythrurus umbratilus
Cyprinella spiloptera
Pimephales promelas
Pimephales notatus
Notropis rubellus
Notropis dorsalis
Notropis ludibundus
Ictiobus cyprinellus
Carpiodes cyprinus
Carpiodes carpio
Catostomus commersoni
Hypentelium nigricans
Moxostoma macrolepidotum
Moxostoma duquesnei
Moxostoma erythrurum
Moxostoma anisurum
Ameiurus natalis
Ameiurus melas
Noturus flavus
Fundulus notti
Fundulus notatus
Labidesthes sicculus
Pomoxis nigromaculatus
Ambloplites rupestris
Micropterus salmoides
Micropterus dolomieu
Lepomis cyanellus
Lepomis macrochirus x L. cyanellus
Lepomis macrochirus
Lepomis gibbosus
Stizostedion vitreum
Percina maculata
Etheostoma nigrum
Etheostoma zonale
Etheostoma microperca
Etheostoma exile
Aplodinotus grunniens

20
3
12
50
5
15
1
8
63
1
2
5
9
10
480
8
1376
1
84
534
2
1
1
304
3
16
3
30
3
9
6
7
2
68
1
10
14
100
13
140
3
73
9
3
18
255
51
2
1
1

6
7
1
1
5
2
1

62
1
53

1

28

3
1
11
1
12
1
1

20
4
8
2
2
2

3
1

27

47
1
849

1
2

4

83
395

2

1

16
2

1
1

1

5

14

2
1

1

1
8
1

8
2
20

50

3
3
14

4
4

5
2
8
29
6
1

1

1
1
3
4
3
3

1

15
1

7
1

94
6
179

23

1
96

1

1
3

2

8
3
2

2
5
9

9
14

11

1

61

1
6

21

1

1
8

239
2

250
264

14
1
1
1
5
8

5

10

1

2

22

20
1

3
3
28

1
2
183
38
2

73
9
23

6

27

3

3

45
8

2
1
1

2
7
2

3
35
4

1

Threatened and Endangered Species: Through the Endangered Species Act, the United States Fish and
Wildlife Service (USFWS) recognizes the value of threatened or endangered species as well as the
ecosystems and habitats these species rely on. Utilizing the USFWS’s Midwest Region, Section 7 (a)(2)
Technical Assistance Website, OES ran an Information for Planning and Consultation (IPaC) List to identify
federally threatened and endangered (T&E) species in close proximity of the Illinois portion of the Raccoon
Creek watershed. This tool can be found at https://www.fws.gov/midwest/endangered/section7/s7process/index.html.
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The resulting IPaC List for the Illinois portion of the Raccoon Creek watershed can be found in Appendix B.
Table 1.2 below lists all the federally T&E species that are managed by the Ecological Services Program of
the USFWS and the fisheries division of the National Oceanic and Atmospheric Administration (NOAA
Fisheries).
Table 1.2 Federally Threatened & Endangered Species in the Project Vicinity
Class
Mammals

Common Name
Indiana bat
Northern long-eared bat
Birds
Whooping crane
Insects
Hine's emerald dragonfly
Flowering Plants Eastern prairie fringed orchid
Prairie bush-clover

Scientific Name
Myotis sodalis
Myotis septentrionalis
Grus americana
Somatochlora hineana
Platanthera leucophaea
Lespedeza leptostachya

Status
Endangered
Threatened
Experimental Population, Non-Essential
Endangered
Threatened
Threatened

The whooping crane status is listed as a “Non-essential Experimental Population,” or NEP. An
“experimental population” is a population that has been reintroduced to an area that is outside the
species’ current range but still within its historical range (USFWS, 2015). The USFWS designates an
experimental population as “non-essential” if, based on the best available information, the continued
existence of the species does not rely upon the survival of the experimental population.
In addition to federally listed species, the Illinois Department of Natural Resources has also recognized
state listed T&E species. The Illinois Department of Natural Resources (IDNR) has an Ecological Compliance
Assessment Tool (EcoCAT) that utilizes databases, GIS mapping, and programmed decision rules to
ascertain if protected natural resources are within the vicinity of one’s project area. The EcoCAT report
provides natural resource reviews for the Illinois Endangered Species Protection Act, Illinois Natural Areas
Preservation Act, and the Interagency Wetland Policy Act of 1989. The full IDNR EcoCAT report can be
found in Appendix C. According to the IDNR EcoCAT report, the following protected resources may be in
the vicinity of the Illinois portion of the Raccoon Creek watershed:
Rock River Rockton Segment INAI Site
Rockton Bog INAI Site
Rockton Bog Nature Preserve
American brook lamprey (Lethenteron appendix)
Black sandshell (Ligumia recta)
Blanding's turtle (Emydoidea blandingii)
Brassy minnow (Hybognathus hankinsoni)
Dragon wormwood (Artemisia dracunculus)
Gravel chub (Erimystax x-punctatus)
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Iowa darter (Etheostoma exile)
Kittentails (Besseya bullii)
Lake sturgeon (Acipenser fulvescens)
Mudpuppy (Necturus maculosus)
Slippershell (Alasmidonta viridis)
Starhead topminnow (Fundulus dispar)
Tall sunflower (Helianthus giganteus)
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In addition to the EcoCAT, the IDNR has the Illinois Wildlife Action Plan (IWAP) which highlights the
conservation of Illinois’ Species in Greatest Conservation Need (SGCN) and their habitats (IDNR Illinois
Wildlife Action Plan, 2018). The IWAP is organized into seven campaigns, each based on a different habitat.
For five of the seven IWAP Campaigns, SGCN within the vicinity of the Illinois portion of the watershed are
listed in Table 1.3. Campaigns not included in this table due to irrelevance or no species listed within the
project vicinity are the Lake Michigan and Coastal Area Campaign and Invasive Species Campaign.
Table 1.3 Illinois Wildlife Action Plan-Species in Greatest Conservation Need in the Project Vicinity
Campaign
Streams Campaign
Farmland and Prairie Campaign
Forest and Woodland Campaign

Green Cities Campaign
Wetland Campaign

Species in Greatest Conservation Need
Iowa darter
Lake sturgeon
Ornate box turtle
Northern harrier
Osprey
Mississippi kite
Black-billed cuckoo
Cerulean warbler
Yellow-crowned night heron
Black sandshell (freshwater mussel species)
Iowa darter
Blanding’s turtle

In addition to federally and state listed T&E species, there is a diversity of flora within the Illinois portion of
the watershed. Ed Cope has compiled a complete list of flora for the Illinois Portion of the Raccoon Creek
watershed (Appendix D).
This chapter provided an overview of the natural resources in the Raccoon Creek watershed, focusing
primarily on the Illinois portion of the watershed, as that portion is the project area studied in this plan.
The following chapter details the concerns and threats to water quality in the watershed and establishes a
vision, goals, and strategies for the Land Conservation and Water Quality Protection Plan for the Illinois
portion of the Raccoon Creek watershed.
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Chapter 2
Concerns, Vision, and Goals

Introduction
Chapter 1 gives an overview of the Raccoon Creek Watershed, including a compilation of existing natural
resource data within the watershed. Chapter 1 provides details of the entire watershed, including
information on the Wisconsin portion of the Raccoon Creek watershed. The remaining chapters will
focus just on the Illinois portion of the watershed, as this plan is for the Illinois portion of the Raccoon
Creek watershed. This chapter details the process and findings of the project team and steering
committee in identifying concerns, a vision and goals for the watershed, and strategies for prioritizing
locations for land and water protection methods.
Concerns
Conservation planning efforts offered the project team, the steering committee, and the NLI Land
Conservation Committee the opportunity to come together to share their concerns and consider how
they could collaborate toward solutions to common issues.
One primary concern for the Raccoon Creek Watershed is the presence of elevated fecal coliform levels.
Raccoon Creek is listed by the Illinois EPA as a 303d impaired stream with fecal coliform from unknown
sources as its primary cause for impairment (Illinois EPA, et al., Resource Management Mapping
Service). The Raccoon Creek fully supports
aquatic life and aesthetic quality; however,
it does not support primary contact (Illinois
EPA, 2016). Primary contact activities, like
swimming, involve submersion of the body.
Secondary contact activities, like canoeing,
sailing, or fishing, are those where one’s
limbs (arms and legs) are in contact with the
water. With fecal coliform causing
significant impairment to Raccoon Creek, it
is the reason that the creek does not
support primary contact. The steering
committee and the project team also
identified other concerns and needs for the
watershed, including discovering ways to
improve water quality using land protection
strategies, working to link the Wetland Reserve Program (WRP) easements in the north to the Nygren
Wetland to the south via a wildlife corridor, and protecting groundwater quality.
The project team identified potential causes of fecal coliform: livestock, geese, other concentrations of
wildlife, crop fields utilizing sludge application, and faulty septic systems. Wastewater treatment plants
are not a concern, as there are none located within the watershed. Livestock in a stockyard can have a
concentrated pollutant load to nearby waterways.
Geese and other concentrated populations of wildlife were assumed to exist in open water areas within
protected habitat, such as the WRP easement at the confluence of the West and East Forks of Raccoon
Creek and the Nygren Wetland Preserve. Since open water areas are habitat features for many desirable
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species, mitigation of fecal coliform resulting from them proves more difficult. Best management
practices downstream of the open water could be effective, including wetland restoration or
enhancement, vegetated filter strips, and vegetated treatment areas normally designed for manure
digestion.

Faulty septic systems could also cause elevated fecal coliform levels. The US Environmental Protection
Agency recognizes that septic systems that are poorly designed, installed, or maintained can result in
water contamination by disease-causing pathogens and nitrates (USEPA, Septic Systems). According to
the Illinois EPA Pecatonica River Watershed Total Maximum Daily Load Report, the Raccoon Creek
watershed, which is one of the subwatersheds of the Pecatonica River watershed, has a very high
density of septic systems compared to other subwatersheds (Illinois EPA, July 2018). Using data from the
National Environmental Service Center for 1992 and 1998, the Illinois EPA estimated that Raccoon Creek
watershed has 653 septic systems with a septic system density of 42.7 septic systems per square mile. In
comparison, the average septic system density for all 10 subwatersheds of the Pecatonica River
watershed is 18.4 septic systems per square mile. Having a density of 42.7 septic systems per square
mile in Raccoon Creek watershed raises the concern for potential faulty septic systems contributing to
fecal coliform levels. Please note that any information about the Raccoon Creek watershed from the
Illinois EPA Pecatonica River Watershed Total Maximum Daily Load Report considers the entire Raccoon
Creek watershed, including the Wisconsin portion.
According to the University of Kentucky College of Agriculture, approximately 33% of septic systems
from two Indiana counties installed between 1950 and 1990 required repairs (Lee 2012). However, after
Indiana updated their septic code system, less than 3 percent of new septic systems required repairs.
This reduction in septic failure reveals the importance of septic maintenance and improved design.
Project team members reached out to the Winnebago County Health Department to retrieve access to
records of faulty septic systems in the watershed; however, the Health Department did not have an
easily accessible database. As an alternative, the project team addressed this concern by conducting
water sampling of fecal coliform downstream concentrations of residential land use and by including
septic system maintenance as a topic for the landowner workshop.
Other possible threats to the water quality are transportation and development, sand and gravel mining,
manure spreading on crop fields with tile, and expanded development of South Beloit. Potential
locations of these threats were not specifically addressed by this plan, except for the potential for a
roadway improvement to run through the Carl and Myrna Nygren Wetland Preserve.
The Nygren Wetland Preserve, a 721-acre wildlife refuge, is located at the southern portion of the
watershed in Rockton, Illinois. It was purchased by NLI in 2000. NLI has worked hard to restore former
farm fields into wetlands, woodlands, and prairie as well as increase habitat for multiple wildlife species.
This wetland preserve not only provides benefit to wildlife, but also serves the watershed and
surrounding communities by storing large amounts of floodwater, filtering and improving water quality,
and providing a refuge for the community to enjoy nature. The Stateline Area Transportation Study:
2040 Long Range Transportation Plan (SLATS Plan) depicts a potential future roadway to run straight
through the Nygren Wetlands. “Figure 4-7. Potential Future Year Roadway Improvements” is an image
from the SLATS Plan (AECOM 2016) and has been included below for reference. In this image the
potential roadway labeled 2B is the roadway that, if approved and installed, would run through Nygren
Wetlands. The development of a roadway through the Nygren Wetlands would disturb high-quality
habitat and degrade the land and water quality in the area.
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Image sourced from AECOM. Stateline Area Transportation Study: 2040 Long Range Transportation Plan.
October 11, 2016.
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Another concern related to elevated levels of fecal coliform is that portions of the watershed are
ground-water fed. Groundwater fed areas would be more sensitive to water contamination and could
take priority for protection. The scope of this report does not consider groundwater quality issues or
focus in on groundwater fed areas; however, this concern is recommended for further study.
Vision
A vision statement was created by the Natural Land Institute's Land Conservation Committee on
September 3, 2019. The resulting vision statement captured these desires:

“We envision clean streams, tributaries, and wetlands; diverse plant and animal
communities; and a sustainable conservation agricultural community within the entire
Raccoon Creek Watershed.”
Goals and Strategies
The goal of this report is to develop a strategic land conservation plan for the watershed that protects
critical wetlands and surface water quality. After planning participants created the vision statement,
they discussed and finalized specific goals and criteria for each goal for the watershed that could lead to
the fulfillment of the vision.
NLI wants to protect and enhance water quality, floodplains, vegetation, riparian habitat, and in-stream
habitat throughout the watershed, an area threatened by potential future development. NLI wishes to
protect this healthy watershed and prevent problems before they surface. As described in the
background section of this plan, the habitat, hydrogeology, and ecology of the Raccoon Creek watershed
is a unique collection of valuable natural resources, due to the presence of spring-fed tributaries,
endangered and threatened species, cool-cold water stream, a high-water table, and high-quality
protected wetlands. This unique combination of high-quality ecological factors means that the Raccoon
Creek watershed is a sensitive area that should be protected from water quality impairments and
development.
The resulting four goals captured the most important elements needed to achieve the vision:
1.

Protect important wetlands, streams, and riparian habitat within the Raccoon Creek watershed.

2.

Expand, protect, and enhance high quality natural areas and critical habitat of endangered and
threatened species.

3.

Identify and protect a wildlife corridor following Raccoon Creek from the confluence of its West
and East forks to the Nygren Wetland Preserve.

4.

Identify potential sources of bacterial contamination and recommend best management
practices and land use changes needed to prevent pollution of the stream
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In order to accomplish each individual goal, the planning participants developed strategies for each goal.
•

Goal 1 Strategies:
1. Create a 100’ buffer along known spring fed streams as identified by Jerry Paulson.
2. Create a 100’ buffer surrounding remnant wetlands as identified by Ed Cope.
3. Create a 50’ buffer surrounding wetlands that do not qualify as high quality as identified by the
National Wetlands Inventory.
4. Create a riparian buffer to the main stem of Raccoon Creek following frequently flooded soils.

•

Goal 2 Strategies:
1. Create a buffer to Rockton Bog as identified by John Nelson, Illinois Nature Preserves
Commission.
2. Create a buffer to Lost Flora Fen as identified by Jerry Paulson and Zach Grycan, Natural Land
Institute.
3. Create a buffer to the potential conservation easement as identified by Jerry Paulson and Zach
Grycan, Natural Land Institute.
4. Create a buffer to the Nygren Wetland Preserve as identified by Kerry Leigh and Zach Grycan,
Natural Land Institute.
5. Protect other high quality areas and critical habitat of threatened and endangered (T&E) species
identified by Ed Cope.
6. Protect “above average” climate resilience sites based on The Nature Conservancy Climate
Resilience Mapping tool.

•

Goal 3 Strategies:
1. Identify and protect a wildlife corridor between Nygren Wetland Preserve and WRP Easements
at the confluence of the West and East forks of Raccoon Creek following frequently flooded
soils.
2. Ensure that the corridor has a minimum width of 330 feet at all times.

•

Goal 4 Strategies:
1. Highlight all tributaries with potential sources of fecal coliform as identified and sampled by
Olson Ecological Solutions (OES).

In order to achieve these goals, OES conducted water sampling to test for fecal coliform. Water sampling
results are detailed in the following chapter. The project team then utilized the above goal strategies to
identify parcels and other areas that will take priority for conservation and water quality protection. OES
also considered best management practices that were both effective at addressing concerns and water
quality impairments and likely to be implemented by the Natural Land Institute, watershed residents,
and producers. These priority areas and best management practices are discussed in Chapter 4 of this
plan.
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Chapter 3
Water Sampling for Fecal Coliform
Introduction
Chapter 2 detailed the vision, goals, and criteria for each goal set forth by the project team of the
watershed. The purpose of this report is to detail a Land Conservation and Water Quality Protection Plan
for the Illinois Portion of the Raccoon Creek Watershed that will protect, preserve, and enhance highquality natural areas and the water quality. In order to create this plan, it is vital to address the concerns
described in Chapter 2, while also considering each individual goal established for the watershed. In
order to carry out the vision and goals of the watershed, OES conducted water sampling to test for fecal
coliform. This chapter details the water sampling site locations, sampling limitations, results, and
analysis of the water sampling. Please see Appendix E to view the sampling protocol.
Why Sample for Fecal Coliform?
The presence of elevated fecal coliform levels from unknown sources in the Raccoon Creek Watershed
are significant enough for the watershed to be listed on the Illinois EPA 303d impaired stream lists and
for the creek to not support primary contact (Illinois EPA, et al., Resource Management Mapping
Service). Seeing as one of the primary concerns for the Raccoon Creek Watershed is bacterial
contamination by fecal coliform, the project team decided to test for fecal coliform levels throughout
the watershed. The purpose of sampling throughout the watershed is to determine if there are specific
locations with significantly elevated levels of fecal coliform. If there were significantly elevated levels of
fecal coliform found at certain locations, then those locations and causes would be targeted for best
management practice implementation. The recommended practices would address fecal coliform as the
source and consider particular land uses within that location that may be causing the elevated fecal
coliform levels.
Selection Process for Water Sampling Site Locations
To find potential locations of concentrated fecal coliform, the project team zoomed in on aerial imagery
to locate concentrations of homes with septic systems, livestock in pastures or feed lots (with or without
feeders and water sources), and wildlife concentrations. The project team marked a strategic sampling
location downstream of each potential source, where the tributary met the main branch of Raccoon
Creek near a public road. OES and the steering committee reviewed the locations identified by the
project team and added some additional sampling locations to ensure the water sampling locations
compiled a comprehensive representation of the watershed. Consultants then contacted landowners to
request permission to sample the water on their private lands, which was granted for all but three
potential sampling points located on parcels owned by one landowner.
Site Locations
Site locations were selected by the project team and the steering committee using a range of criteria.
Aerial imagery, land use cover, location of wetlands and floodplains, soil classification, local knowledge,
and accessibility to site location all came into play when deciding on final site locations for each sample
point. The project team and steering committee selected 21 total sample site locations; however,
landowners of sample 7, 8, and 9 never granted permission to access land. Therefore, samples were not
taken for those locations. See Table 3.1 below for a description of each sample point location.
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Table 3.1 Water Sample Site Location Coordinates and Description
Sample
Identifier
1

Sample Location
(Coordinates)
Lat: 42°29'24.43"N
Long: 89°11'47.35"W
Lat: 42°29'28.87"N
Long: 89°10'17.93"W
Lat: 42°30'15.75"N
Long: 89° 9'40.50"W
Lat: 42°29'42.77"N
Long: 89° 8'54.19"W
Lat: 42°29'28.85"N
Long: 89° 8'53.83"W

Sample Location (Description)

Notes

7

off Boswell Rd., in between Yale Bridge Rd. and Tributary of Raccoon
Pomrey Rd.
Creek
off Pomrey Rd., east of its intersection with
Tributary of Raccoon
Sharp Rd.
Creek
St. Lawrence Rd-.68 miles upstream of WI-IL
Raccoon Creek
border
East side of Perkins property, downstream of
Tributary of Raccoon
wildlife scrap
Creek
Southeast corner of Perkins property, directly
Raccoon Creek
north of potential fecal coliform source (cattle
property)
Lat: 42°29'21.54"N
Northeast corner of NLI Lost Flora Fen Property, Raccoon Creek
Long: 89° 8'54.23"W
downstream of potential fecal coliform source
(cattle property)
Sample Not Taken. Permission to access never granted. Tributary of Raccoon Creek

8

Sample Not Taken. Permission to access never granted. East Fork Raccoon Creek

9

Sample Not Taken. Permission to access never granted. Tributary of East Fork Raccoon Creek

10

Lat: 42°29'37.73"N
Long: 89° 6'20.58"W
Lat: 42°29'29.95"N
Long: 89° 6'3.28"W
Lat: 42°28'36.20"N
Long: 89° 8'17.10"W
Lat: 42°28'36.95"N
Long: 89° 7'36.14"W
Lat: 42°28'31.68"N
Long: 89° 8'17.16"W
Lat: 42°28'16.84"N
Long: 89° 8'17.50"W
Lat: 42°28'3.52"N
Long: 89° 8'17.30"W
Lat: 42°27'29.29"N
Long: 89° 7'40.28"W

2
3
4
5
6

11
12
13
14
15
16
17

18
19
20
21

Lat: 42°27'32.44"N
Long: 89° 6'47.62"W
Lat: 42°27'9.52"N
Long: 89° 6'48.94"W
Lat: 42°27'4.51"N
Long: 89° 7'16.99"W
Lat: 42°26'51.85"N
Long: 89° 6'8.44"W
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North side of IDNR Rockton Bog
Southeast side of the IDNR Rockton Bog
East of the intersection of Yale Bridge Rd. &
Clover Rd.
on Yale Bridge Rd., East of Williams Tree Farm
West side of Clover Rd., south of Yale Bridge
Rd.
West side of Clover Rd., downstream of grassed
waterway
West side of Clover Rd.
North side of Rockton Rd., just east of
intersection of Rockton Rd. and Blodgett Rd.;
location of IEPA AWQMN site PWA-02 used in
Pecatonica River TMDL Report
North of Nygren Wetlands, off of Rockton Rd.
South of Nygren Wetlands, just north of old
railway tracks
Southwest side of Nygren Wetlands just north
of old railway tracks
Site for USGS (inactive) gage #05437400
Mouth of Raccoon Creek at Pecatonica River
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Tributary of East
Raccoon Creek
Tributary of East
Raccoon Creek
Raccoon Creek
Tributary of Raccoon
Creek
Tributary of Raccoon
Creek
Tributary of Raccoon
Creek
Tributary of Raccoon
Creek
Raccoon Creek

Nyrgen Wetlands
Nyrgen Wetlands
Raccoon Creek
Raccoon Creek
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Figure 3.1 on the following page is a snapshot of aerial imagery along with each sample point location.
Sample points with a red icon indicate samples on public access ways (i.e. public roads) or samples on
private lands that the project team was granted permission to access. Sample points with a yellow icon
indicate samples on private lands that the project team was unable to sample because landowners did
not grant permission to access.
Sampling Limitations
Two circumstances limited the scope and therefore the results of the water sampling: no access to faulty
septic system records and budgeting for only one day of water sampling. One of the identified potential
sources of fecal coliform for this watershed is faulty septic systems. However, the project team was
unable to gain access to septic system failure records. Although the project team members reached out
to the Winnebago County Health Department for access to septic system records, the Health
Department did not have an easily accessible database of such records. The project team decided that
the project scope and budget limited the amount of time that could be spent further researching
specific occurrences and locations of failed septic system records, as the Health Department said that
process would be very time consuming and might not provide the information the project team was
looking for. The project team instead addressed this concern by conducting water sampling of fecal
coliform downstream concentrations of residential land use and by including septic system maintenance
as a topic for landowner education.
Because the sampling was limited to one day due to budget constraints, the number of sampling
locations was limited by how many samples could be taken in one day before the laboratory closed. This
time restriction also affected the reliability of the results, as the steering committee, as well as a
representative from the City of Rockford Stormwater team, recommended conducting water sampling
on two separate days: one water sampling day during a dry weather period and another during a wet
weather period. Dry weather sampling occurs after a 72-hour period when there has been no more than
0.10 inches of rainfall. Wet weather sampling occurs during a storm event. The purpose of conducting
dry weather sampling is to provide a base line representation of the fecal coliform in the watershed
without the influence of stormwater runoff. After dry weather sampling, another round of sampling
during a storm event would capture fecal coliform levels influenced by stormwater runoff. Due to time
constraints, sampling for fecal coliform in the Raccoon Creek watershed (IL) was conducted only during a
wet weather period on August 13, 2019. Because the project team only had results from a wet weather
sampling period, a baseline comparison was not possible.
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Figure 3.1 Location of Water Samples with Sample Identifier
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Fecal Coliform Sampling Results and Analysis
Once consultants delivered water samples to the Rock River Water Reclamation District Laboratory,
laboratory staff analyzed samples and sent a report of the fecal coliform found in each sample. Fecal
coliform is measured by colony forming units/100 ml or cfu/100 ml.
Table 3.2 details the fecal coliform count per sample along with other observations at each sample
location, including whether the water was flowing or stagnant, if the sample was taken from the main
stem of Raccoon Creek or a tributary flowing into Raccoon Creek, and general land uses upstream of
each water sample location. For the purpose of this study, OES only analyzed the results of samples
taken from flowing water tributaries and streams. There were four sampling locations that had stagnant
water: Sample 10, 14, 18, and 19. These four samples were thrown out in the analysis and calculation of
geometric mean because the Illinois EPA standard requires water sampling from flowing water.
Table 3.2 Water Sample Results and Location Observations

The lowest fecal coliform level among flowing samples is 290 cfu/100 ml from Sample 17, which was
taken from the main stem of Raccoon Creek near the intersection of Rockton Road and Blodgett Road.
Sample 17 is downstream of forested land, agricultural land, residential areas, and some areas of
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pastureland. The highest fecal coliform level among flowing samples is from Sample 13 with a count of
1299 cfu/100 ml, which was taken from a tributary of Racoon Creek off Yale Bridge Rd. Sample 13 is
downstream of the Blackhawk Farms Raceway, some areas of pastureland, and a Christmas tree farm.
The geometric mean of fecal coliform observations for samples with flowing water is 735.56 cfu/100 ml.
The geometric mean was calculated from the 14 samples taken from locations with flowing stream only.
Sample 10, 14, 18, and 19 were not used in the calculation of geometric mean because the water was
stagnant at those four locations.
As discussed in Chapter 2, the Illinois EPA listed Raccoon Creek as an impaired stream that does not
support primary contact due to unknown sources of fecal coliform (Illinois EPA, 2016). Primary contact
activities, like swimming, involve submersion of the body. The Illinois EPA has set guidelines for
identifying when streams and freshwater lakes no longer support primary contact due to elevated levels
of fecal coliform. According to these guidelines, in order for a stream or lake to fully support primary
contact there must be “no exceedances of the fecal coliform bacteria standard in the last five years, and
the geometric mean of all fecal coliform bacteria observations in the last five years <200 cfu/100 ml, and
<10% of all observations in the last five years exceed 400 cfu/100 ml” (Illinois EPA, 2018). If a stream or
lake has “at least one exceedance of the fecal coliform bacteria standard in the last five years (when
sufficient data is available to assess the standard); or, the geometric mean of all fecal coliform bacteria
observations in the last five years >200 cfu/100 ml, or >10% of all observations in the last five years
exceed 400 cfu/100 ml,” then the water body does not support primary function. Table 3.3 below is a
screenshot taken from the Illinois EPA 2018 Draft of the Illinois Integrated Water Quality Report and
Section 303(d) List (Illinois EPA, 2018). For this study, OES considered the Illinois EPA guideline that
states, “the geometric mean of all fecal coliform bacteria observations in the last five years >200 cfu/100
ml, or >10% of all observations in the last five years exceed 400 cfu/100 ml,” then the water body does
not support primary function.
Table 3.3 Illinois EPA Primary Contact Guidelines for Streams and Freshwater Lakes
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For this study, the geometric mean of fecal coliform observations for samples with flowing water is 735
cfu/100 ml, which greatly exceeds 200 cfu/100 ml. The geometric mean was calculated from the 14
samples taken from locations with flowing stream only. The Illinois EPA guidelines recognize a five-year
period geometric mean of fecal coliform levels exceeding 200 cfu/100 ml to qualify the stream as not
supporting primary function. Although the results of this study have observations from only one day
from the year 2019 as opposed to observations from five years set by the Illinois EPA guidelines, the
results are congruent with having elevated levels of fecal coliform. The geometric mean of 735
cfu/100ml far exceeds the Illinois EPA standard of 200 cfu/100ml.
Based on this one-time, limited sampling during wet weather conditions, the project team determined
that there were elevated fecal coliform counts throughout the watershed without obvious patterns or
concentrated areas. Therefore, the project team was unable to identify or confirm specific sources for
these elevated counts of fecal coliform. The project team recommends additional sampling in order to
identify concentrated areas and confirm sources of fecal coliform. Additional sampling could utilize the
established sampling points and be conducted during dry weather as a baseline and again during wet
weather to estimate an event mean coefficient (EMC) associated with storms. Recommendations for
future water sampling are further discussed in chapter 6 of this plan. The project team enlisted the
assistance of Illinois EPA fecal coliform specialist, Scott Twait, to determine if there were any additional
findings or recommendations. Scott Twait confirmed the findings and recommendations made by the
project team. The next chapter identifies priority areas within the watershed and best management
practices to implement within priority areas for land conservation and water quality protection.
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Stream Sample Photographs
Sample 1: 866 CFU/100ml
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Sample 2: 727 CFU/100 ml
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Sample 3: 980 CFU/100 ml
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Sample 4: 435 CFU/100 ml
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Sample 5: 613 CFU/100 ml
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Sample 6: 980 CFU/100 ml. No photo.
Sample 7: Not taken
Sample 8: Not taken
Sample 9: Not taken
Sample 10: 1203 CFU/100 ml
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Sample 11: 1119 CFU/100 ml
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Sample 12: 1046 CFU/100 ml
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Sample 13: 1299 CFU/100 ml
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Sample 14: 579 CFU/100 ml
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Sample 15: 980 CFU/100 ml
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Sample 16: 866 CFU/100 ml
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Sample 17: 290 CFU/100 ml
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Sample 18: 1046 CFU/100 ml
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Sample 19: 80 CFU/100 ml
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Sample 20: 488 CFU/100 ml
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Sample 21: 461 CFU/100 ml
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Figure 3.2 below displays the weather and precipitation experienced during the storm on the evening of
August 12, 2019 preceding water sampling on August 13, 2019. The storm resulted in 0.57 inches of
rainfall.
Figure 3.2 Daily Climatological Report for August 12, 2019
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Chapter 4
Priority Areas & Recommended Best Management Practices

Introduction
Chapter 3 described the protocol and results of water sampling for fecal coliform. This chapter describes
the process of identifying priority areas in the watershed by using the strategies from the four
established goals in Chapter 2. Planning participants recognize these priority areas as land that should
be conserved and/or areas where recommended best management practices should be implemented.
The Natural Land Institute aims to protect the integrity and natural resources, including water quality
and land conservation, within these priority areas by either land acquisition, conservation easements, or
by encouraging landowners of these priority areas to implement best management practices
themselves. These recommended best management practices, conservation land trust practices, and
governmental incentive programs for assisting landowners and NLI in their endeavors to conserve land
and protect water quality are discussed in the “Land and Water Protection Methods” section of this
chapter.
Selected Priority Areas
To identify priority areas, the project team utilized the strategies established to accomplish each of the
plan’s four goals, which were discussed in Chapter 2. Once priority areas are identified the Natural Land
Institute will work with stakeholders and landowners of those parcels to engage them in conserving land
and protecting the water quality in the Illinois portion of the Raccoon Creek watershed. The Natural
Land Institute may also aim to acquire some of the priority areas in order to conserve the integrity of
natural areas.
Priority Areas for Goal 1
Goal 1 of this plan is to protect important wetlands, streams, and riparian habitat within the Raccoon
Creek watershed. There are four strategies established to help accomplish Goal 1:
1. Create a 100’ buffer along known spring fed streams as identified by Jerry Paulson.
2. Create a 100’ buffer surrounding remnant wetlands as identified by Ed Cope.
3. Create a 50’ buffer surrounding wetlands that do not qualify as high quality as identified by the
National Wetlands Inventory.
4. Create a riparian buffer to the main stem of Raccoon Creek following frequently flooded soils.
Figure 4.1 incorporates all four strategies listed above into a map to depict priority areas for goal 1.
Figure 4.2 incorporates Goal 1 priority areas and parcel boundaries that overlap the priority areas to
depict priority parcels for Goal 1.
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Figure 4.1 Raccoon Creek Watershed (IL): Important Wetlands, Streams, and Riparian Habitat
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Figure 4.2 Raccoon Creek Watershed (IL): Important Wetlands, Streams, and Riparian Habitat with
Feature Parcel Lines
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Priority Areas for Goal 2
Goal 2 of this plan is to expand, protect, and enhance high quality natural areas and critical habitat of
endangered and threatened species. There are six strategies established to help accomplish Goal 2:

1. Create a buffer to Rockton Bog as identified by John Nelson, Illinois Nature Preserves
Commission.
2. Create a buffer to Lost Flora Fen as identified by Jerry Paulson and Zach Grycan, Natural Land
Institute.
3. Create a buffer to the potential conservation easement as identified by Jerry Paulson and Zach
Grycan, Natural Land Institute.
4. Create a buffer to the Nygren Wetland Preserve as identified by Kerry Leigh and Zach Grycan,
Natural Land Institute.
5. Protect other high quality areas and critical habitat of threatened and endangered (T&E) species
identified by Ed Cope.
6. Protect “above average” climate resilience sites based on The Nature Conservancy Climate
Resilience Mapping tool.
In allocating priority areas for climate resiliency for strategy 6, the project team highlighted those areas
that had an “above average” climate resilience score according to The Nature Conservancy Resilient
Land Mapping Tool (TNC). See Figure 1.3 in Chapter 1 to view the areas designated as “above average”
for their TNC climate resilience score.
The planning team decided to include strategy 6 in order to highlight how conserving the land’s natural
characteristics in flood prone areas or wildlife corridors assists plants and animals in migrating to
suitable habitats. Plant movement and animal migration to suitable habitats allows theses species to
survive droughts or floods. Conserving land’s natural characteristics is particularly relevant where
habitat is closely aligned with working farms. These farmed areas can become strongholds for nature in
a changing climate, particularly with restoration potential. A strategy for these and other areas would be
voluntary land protection agreements. NLI understands that the local community wants to preserve
their way of life and their rural sense of place, and to this end, the resiliency score is just one
consideration when working to keep our diverse landscape thriving.
Figure 4.3 incorporates all Goal 2 strategies listed above into a map to depict priority areas for Goal 2.
Figure 4.4 incorporates Goal 2 priority areas and parcel boundaries that overlap those priority areas to
depict priority parcels for Goal 2.
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Figure 4.3 Raccoon Creek Watershed (IL): High Quality Natural Areas and Critical Habitat for T&E Species
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Figure 4.4 Raccoon Creek Watershed (IL): High Quality Natural Areas and Critical Habitat for T&E Species
with Feature Parcel Lines

4-6 | P a g e

Chapter 4

Land Conservation and Water Quality Protection Plan, Illinois Portion of Raccoon Creek Watershed
November 2019

Priority Areas for Goal 3
Goal 3 of this plan is to identify and protect a wildlife corridor following Raccoon Creek from the
confluence of its West and East forks to the Nygren Wetland Preserve. There are two strategies
established to help accomplish Goal 3:

1. Identify and protect a wildlife corridor between Nygren Wetland Preserve and WRP Easements
at the confluence of the West and East forks of Raccoon Creek following frequently flooded
soils.
2. Ensure that the corridor has a minimum width of 330* feet at all times.
Figure 4.5 and Figure 4.6 incorporate Goal 3 strategies listed above into maps depicting the wildlife
corridor linkage. Figure 4.6 incorporate Goal 3 strategies into a map depicting the proposed wildlife
corridor linkage along with parcel boundaries that overlap the wildlife corridor linkage. The parcel
boundaries that overlap with wildlife corridor linkage are Goal 3 priority parcels.
*Note: The project team utilized the USDA conservation buffer recommendations for minimum corridor
width. The project team selected a 330-foot minimum in order to meet the minimum recommendation
for large mammals and large predator mammals. All other species have a recommended minimum
width ranging from 100 feet to 200 feet depending on which species. See below image or visit
https://www.fs.usda.gov/nac/buffers/guidelines/2_biodiversity/9.html for more details.

Image Source: USDA
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Figure 4.5 Raccoon Creek Watershed (IL): Wildlife Corridor Linkage
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Figure 4.6 Raccoon Creek Watershed (IL): Wildlife Corridor Linkage with Feature Parcel Lines
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Priority Areas for Goal 4
Goal 4 of this plan is to identify potential sources of bacterial contamination and recommend best
management practices and land use changes needed to prevent pollution of the stream. There is one
strategy established to help accomplish Goal 4:
1. Highlight all tributaries with potential sources of fecal coliform as identified and sampled by
Olson Ecological Solutions.

Because the Project Team is aware of the elevated fecal coliform in the identified tributaries, these
tributaries are considered priority areas. The Project Team acknowledges that fecal coliform may be
elevated in tributaries other than those sampled given the lack of pattern or critical areas found in
sampling results. Priority areas may change after further sampling is conducted as recommended or new
points are sampled throughout the watershed.
Figure 4.7 and Figure 4.8 below represents each water sampling location as a black dot and highlight
tributaries in red that have potential sources of fecal coliform.
Figure 4.8 incorporates the parcel boundaries that overlap the highlighted tributaries. This figure
represents priority parcels for Goal 4.
Figure 4.9 and Figure 4.10 display the fecal coliform level measured at each sample location along with
contaminated tributaries highlighted in red.
Figure 4.10 with fecal coliform levels, highlighted contaminated tributaries, and priority parcel
boundaries that overlap contaminated tributaries will assist the Natural Land Institute and landowners
identify priority areas and focus education and outreach efforts on landowners with the most
opportunity to change the outcome of fecal coliform to the stream.
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Figure 4.7 Raccoon Creek Watershed (IL): Water Sample Locations
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Figure 4.8 Raccoon Creek Watershed (IL): Water Sample Locations with Feature Parcel Lines
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Figure 4.9 Raccoon Creek Watershed (IL): Fecal Coliform Levels at Sample Locations (CFU/100/ml)

4-13 | P a g e

Chapter 4

Land Conservation and Water Quality Protection Plan, Illinois Portion of Raccoon Creek Watershed
November 2019

Figure 4.10 Raccoon Creek Watershed (IL): Fecal Coliform Levels at Sample Locations (CFU/100/ml) with
Feature Parcel Lines
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The next section of this chapter details land and water protection methods to be implemented at the
above identified priority areas and parcels.

Land and Water Protection Methods
This section details 1) recommended best management practices, 2) conservation land trust practices,
and 3) governmental incentive programs that landowners and the Natural land Institute can utilize to
conserve land and protect water quality.
1. Recommended Best Management Practices
Selected best management practices should be both effective at addressing concerns and water quality
impairments and likely to be implemented by the Natural Land Institute, watershed residents, and
producers. Examples of best management practices that directly address fecal coliform concerns include
keeping cows out of the stream, offering alternative water sources for livestock, and purchasing special
leases along the stream. Best management practices should be implemented as close as possible to the
priority areas and priority parcels identified in Figures 4.1 and 4.2 for Goal 1, Figures 4.3 and 4.4 for Goal
2, Figures 4.5 and 4.6 for Goal 3, and as close to the potential sources of fecal coliform as possible
identified in Figures 4.7, 4.8, 4.9, and 4.10 for Goal 4.
Recommended best management practices (BMP) listed below are divided into two main sections,
agricultural and residential, and both sections have BMPs separated by each goal. The first grouping of
recommended BMPs is geared towards agricultural producers.
Agricultural/Conservation Best Management Practices
The Natural Resources Conservation Service (NRCS) Field Office Technical Guide (eFOTG) details many
best management practices that are most often used by agricultural producers. The electronic Field
Office Technical Guide can be found at https://efotg.sc.egov.usda.gov/#/details. According to the NRCS
District Conservationist for Boone, Stephenson, and Winnebago Counties, each recommended BMP on
this list is available in Illinois and applicable to the Illinois portion of the Raccoon Creek watershed.
Goal 1: Protect important wetlands, streams, and riparian habitat within the Raccoon Creek watershed.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Conservation Cover (327)
Cover crops (340)
Grade Stabilization Structure (410)
Herbaceous Weed Control (315)*
Mulch Till (345)
No Till (329)
Nutrient Management (590)
Restoration of Rare or Declining Natural Communities* (643)
Riparian Forest Buffer* (391)
Riparian Herbaceous Cover* (390)
Shallow Water Development and Management (646)
Stream Stabilization (580)
Subsurface Drainage (606)
Terrace (600)
Wetland Enhancement (659)
Wetland Restoration (657)
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Wetland Wildlife Habitat Management* (644)

Goal 2: Expand, protect, and enhance high quality natural areas and critical habitat of endangered and
threatened species.
•
•
•

Herbaceous Weed Control (315)*
Restoration of Rare or Declining Natural Communities* (643)
Wetland Wildlife Habitat Management* (644)

Goal 3: Create a wildlife corridor following Raccoon Creek from the confluence of its West and East forks
to the Nygren Wetland Preserve.
•
•
•
•
•
•
•
•
•

Critical Area Planting (342)
Brush Management (314)
Prescribed Burning (338)
Riparian Forest Buffer* (391)
Riparian Herbaceous Cover* (390)
Structures for Wildlife (649)
Upland Wildlife Habitat Management (645)
Wetland Creation (658)
Wetland Wildlife Habitat Management* (644)

Goal 4: Identify potential sources of bacterial contamination and recommend best management
practices and land use changes needed to prevent pollution of the stream.
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Access Control (472)
Anaerobic Digester (366)
Animal Mortality Facility (316)
Composting Facility (317)
Diversion (362)
Field Border (386)
Filter Strip (393)
Forage and Biomass Planting (512)
Forest Stand Improvement (666)
Grassed Waterway (412)
Heavy Use Area Protection (561)
Livestock Pipeline (516)
Pond (378)
Prescribed Grazing (528)
Roof Runoff Structure (558)
Roofs and Covers (367)
Saturated Buffer (604)
Sediment Basin (350)
Silvopasture (381)
Stream Crossing (570)
Structure for Water Control (587)
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• Trails and Walkways (575)
• Vegetated Treatment Area (635)
• Waste Facility Closure (360)
• Waste Separation Facility (632)
• Waste Storage Facility (313)
• Waste Transfer (634)
• Waste Treatment Lagoon (359)
• Water and Sediment Control Basin (638)
• Watering Facility (614)
* denotes a BMP that satisfies 2 or more project goals

The next list of recommended best management practices is geared towards residential land uses.
Residential Best Management Practices
The Illinois Urban Manual (IUM) has a comprehensive list of residential best management practices that
are geared toward improving and protecting water quality for landowners. Please find this manual at
https://illinoisurbanmanual.org/practice-standards/. Because this manual is for residential BMPs, there
were no BMPs from this manual that corresponded to Goal 2 of this plan. If a residential best
management practice could be used to address any of the plan goals it was selected and listed below.
* denotes a BMP that satisfies 2 or more project goals
Goal 1: Protect important wetlands, streams, and riparian habitat within the Raccoon Creek watershed.
•
•
•
•

Wetland Enhancement (998)
Wetland Restoration (999)
Sediment Forebay* (914)
Vegetative Streambank Stabilization* (995)

Goal 2: Expand, protect, and enhance high quality natural areas and critical habitat of endangered and
threatened species. The Illinois Urban Manual did not have best management practices that correlated
with Goal 2.
Goal 3: Create a wildlife corridor following Raccoon Creek from the confluence of its West and East forks
to the Nygren Wetland Preserve.
•
•
•

Permanent Vegetation* (880)
Vegetative Streambank Stabilization* (995)
Wetland Creation (997)

Goal 4: Identify potential sources of bacterial contamination and recommend best management
practices and land use changes needed to prevent pollution of the stream.
•
•
•
•

Diversion (815)
Filter Strip (835)
Grassed Lined Channel (840)
Infiltration Trench (847)
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Level Spreader (870)
Lined Channel or Outlet (872)
Permanent Vegetation* (880)
Pervious and Porous Pavements (890)
Right-of-Way Diversion (900)
Rock Check Dam (905)
Rock Outlet Protection (910)
Sediment Forebay* (914)
Structural Streambank Stabilization (940)
Subsurface Drain (945)
Vegetative Streambank Stabilization* (995)

These agricultural and residential recommend best management practices (BMP) can be implemented
on all tributaries in, around, and downstream from a potential source of fecal coliform. For example,
landowners should implement BMPs in the livestock fields, at concentrations of wildlife, and in the
septic fields of subdivisions. The next choice for implementation location would be between these
sources and the waterway draining them. Thirdly, BMP location would be downstream on the tributary.
Livestock in a stockyard can have a concentrated pollutant load to nearby waterways. This detrimental
effect can be mitigated by filtering runoff before it enters the stream. Effective practices include filter
strips, grassed waterways or vegetated swales, and manure treatment systems. Raising cattle in a
pasture is an environmentally sound land use practice. The pasture filters runoff, allowing minimal
nutrients and sediment to enter nearby streams, ponds, and lakes. However, if cattle are allowed access
to a stream or pond, their waste introduces excess fecal coliform bacteria into the water. It would be an
improvement to restrict their access to natural waters and provide them with an alternative water
source like a trough.
2. Conservation Land Trust Practices
Below are programs and practices that landowners and the Natural Land Institute may utilize to
preserve land.
• Conservation easements
• Agricultural easements
o Natural Resource Conservation Service, Agricultural Land Easement (ALE)
o Natural Resource Conservation Service, Agricultural Conservation Easement Program
(ACEP)
3. Current Governmental Incentive Programs and Corresponding Agency
Below is list of governmental incentive programs with current funding that landowners and NLI may
enlist for both financial assistance and technical assistance when implementing the above
recommended best management practices.
•

Agricultural Programs
o Natural Resource Conservation Service (NRCS) Cost-share Programs
 EQIP-Environmental Quality Incentive Programs
 CSP-Conservation Stewardship Program
o
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o
•

CRP-Conservation Reserve Program

Illinois Department of Agriculture Cost-share Programs
 Partners for Conservation

Land Acquisition and Conservation Programs
o Illinois Department of Natural Resources (IDNR)
 Illinois Habitat Fund, https://www.dnr.illinois.gov/grants/Pages/HabitatFunding-Opportunity.aspx
 Natural Areas Acquisition Fund (NAAF),
https://www.dnr.illinois.gov/OI/Documents/Dec06NAAF.pdf
o

Illinois Clean Energy Community Foundation
 https://www.illinoiscleanenergy.org

o

Openlands and ComEd Green Region Program
 https://www.openlands.org/livability/greenregion/

o

Vital Lands Illinois with Grand Victoria Foundation, http://vitallandsil.net/grants/

The next chapter details engagement efforts geared towards working with landowners in the watershed,
particularly those that live and work on the identified priority parcels.
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Chapter 5
Landowner Engagement

Introduction
Chapter 4 identified priority areas and priority parcels for conservation by NLI via acquisition or
easements or for protection by landowners via implementing recommended best management
practices. Chapter 4 also recognized best management practices, conservation land trust practices, and
governmental incentive programs that may assist landowners and NLI in their endeavors to conserve
land and protect water quality. These practices and programs are considered the plan’s Land and Water
Protection Methods. This chapter highlights recommended engagement efforts for watershed
stakeholders, particularly for the stakeholders living and working in or near the priority areas and
priority parcels identified in Chapter 4.
Landowner Engagement Workshop
The Natural Land Institute will host a workshop event for landowners during the early spring of 2020,
ideally between February and March. This time frame was chosen because it will likely result in the best
attendance by agricultural producers according to the Winnebago-Boone Farm Bureau. Agricultural
producers are unlikely to attend outreach events during the busy harvest season. The Natural Land
Institute will personally invite landowners of priority parcels. The agenda for the meeting will be to
inform landowners of the natural resources found within the Raccoon Creek watershed, impairments to
Raccoon Creek by fecal coliform as referenced by the Illinois Environmental Protection Agency and the
project team’s water sampling results, the best management practices to be implemented watershedwide as recommended in Chapter 4 of this plan, and funding strategies. The Natural Land Institute will
invite landowners to participate in the implementation of the plan and follow up with each landowner
after the meeting to gauge their level of interest and form relationships with those interested.
At this workshop, the Natural Land Institute would like to focus on articulating three main topics:
1. the threats to the surrounding community, e.g. development of roads and railroads and water
quality impairments from fecal coliform,
2. the landowner’s role in addressing these threats and implementing recommended best
management practices,
3. and the Natural Land Institute’s role in addressing these threats as a land trust and identifying
funding opportunities.
The Natural Land Institute aims to work with willing landowners to decide if each priority parcel should
be protected using the land and water protection methods described in Chapter 4.
Another particular topic to highlight at the landowner workshop is the importance of septic system
maintenance. Since faulty septic systems are a potential source of bacterial contamination to the
watershed, proper septic system design, installation, and maintenance are very important to the
watershed. Per the water sampling result analysis found in Chapter 3 of this document, the project team
was unable to confirm if concentrations of residential homes did or did not have significantly higher
counts of fecal coliform than other areas in the watershed. However, the entire Raccoon Creek
watershed, including both Wisconsin and Illinois portion, has a high density of septic systems per square
mile. Faulty septic systems in the watershed could be contributing to the elevated levels of fecal
coliform; therefore, this is an important topic for landowner outreach.
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The University of Illinois Extension has information about proper maintenance of Illinois septic systems.
This resource can be found at https://web.extension.illinois.edu/septicsystems/introduction.cfm.
The US Environmental Protection Agency has created A Homeowner’s Guide to Septic Systems that may
be another valuable resource to landowners in the watershed. This guide can be found at
https://www3.epa.gov/npdes/pubs/homeowner_guide_long.pdf.
Conservation Best Management Practice Fliers
The following pages contain informational fliers that describe some of the recommended best
management practice prioritized for residential and rural areas within the watershed. These fliers can be
used to support engagement efforts discussed above.
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Conservation Best Management
Practice Fliers
for Residential Areas
Raccoon Creek Watershed
Olson Ecological Solutions, LLC

Residential Best Management Practices:

Vegetated Swales
Vegetated swales are shallow channels or swales vegetated with deep
rooted plants, which filter out pollutants and slow stormwater. Similar to
filter strips, vegetated swales intercept stormwater runoff from nearby
impervious areas. Their primary function is to filter pollutants and sediment
from stormwater runoff.
Benefits:
 Collect stormwater
sediment
 Filter pollutants
 Slow stormwater
runoff

Permeable paving drains into a vegetated swale at
Elmhurst College (Jaffe, M., et al 2010)

Vegetated swales can be applied in most
development situations with few
restrictions. They are well-suited to treat
highway or residential road stormwater
runoff due to their linear nature.

Agrecol Native Nursery Swale Mix

Applicable locations: at the end of drains
or buildings, adjacent to impervious
surfaces such as parking lots and roads

Residential Best Management Practices:

Vegetated Swales

Vegetated swales must be sized
to allow sufficient contact time
with the swales, such as shallow
water depths and low velocities,
in order for adequate pollutant
removal to occur. In designing
these swales, they also must
consider drainage area, soils, and
the volume control storage.
Swales utilize drainage pipes,
well-drained soils, and gravel
underneath vegetation to aid in
water infiltration.

Connecticut Fund for the Environment

City of Columbus, columbus.gov

Residential Best Management Practices:

Vegetated Filter Strips
Filter strips are vegetated
sections of land located
between impervious
surfaces or agricultural fields
and the waters to which they
drain. When installed next to
impervious surfaces, vegetated
filter strips slow runoff, enable
stormwater to pass through
(MWRD, 2015)
deep-rooted vegetation, and filter out pollutants before emptying into
swales or other bodies of water. Filter strips may provide some reduction in
stormwater runoff volume, but their primary function is to filter out
contaminants in stormwater runoff.
The EPA has estimated the following load reductions in nitrogen (N),
phosphorous (P), biochemical oxygen demand (BOD), and sediment in
water sources when vegetated filter strips are in use.
BMP & Efficiency

N

P

BOD

Sediment

Vegetated Filter Strips

40%

45%

51%

73%

(EPA Region 5 Model for Estimating Load Reductions, 2018)

Nitrogen and phosphorous naturally occur as nutrients in aquatic systems;
however, human activities have greatly increased the amounts that occur.
Too much of these nutrients cause significant jumps in algae growth,
which negatively impacts water quality, reduces or eliminates oxygen
within the water, harms food resources, degrades aquatic habitats, and
can eventually cause algal blooms. Some algal blooms produce toxins and
promote bacteria growth, which can harm humans who come in contact
with the water (EPA, “Nutrient Pollution: The Problem”).

Residential Best Management Practices:

Vegetated Filter Strips
Vegetated filter strips include various types of vegetation,
including timber filter strips, grassway filter strips, or native plant
filter strips.

(NRCS USDA)

It is recommended for vegetated filter strips be planted with
native vegetation next to streams in order to filter incoming
pollutants. The more land near water that is covered with native
plant vegetation, the more likely it is for pollutants (i.e. organic
matter, sediments, heavy metals, bacteria, garbage, gasoline,
chemicals, etc.) to be filtered out of water runoff before it hits
fresh surface water. It is recommended for each strip of native
vegetation to be as wide as the space will allow, with a 15-foot
minimum (OES, 2014).
Applicable Locations: downslope of any area that produces large
amounts of stormwater runoff

Residential Best Management Practices:

Riparian Buffer Restoration
Riparian Buffer Restoration is the process of creating a small plant habitat
situated above the banks of lakes, streams, or ponds by installing
hydrophilic plants, which grow in or near water and can tolerate various
levels of saturation.

Benefits:
 Reduces flood flow rates, velocities, and volumes
 Minimizes erosion and promotes bank stability of streams, lakes,
ponds, or wetland shorelines
 Helps to control sediment from upland areas by filtering and
assimilating nutrients discharged from surrounding uplands
 Enhances wildlife habitat
 Overhanging vegetation within buffer helps to cool stream flow
 Provides nutrient uptake that may reduce algal blooms and
subsequent depressed levels of dissolved oxygen in-stream.
 Enhances natural aesthetics of water bodies

(MWRD, 2015)

Residential Best Management Practices:

Riparian Buffer Restoration
Native plant buffers (riparian buffers) should be at least 10 feet of dense
native plants grown along the water's edge to allow pollutants to filter
out and the banks to stabilize (Lake County Stormwater Management
Commission, 2018).

Riparian buffer restoration above rip rap shoreline protection would
detract geese and filter pollutants from stormwater running from lawns,
parking lots, and other land uses next to the shoreline. Any areas with
steep terrain leading up to water bodies heighten the need for riparian
buffers because these buffers help to stabilize the slopes next water
bodies and provide erosion control.
Applicable locations: Riparian buffers can be installed to envelop stream
shorelines.

Residential Best Management Practices:

Native Plantings

Plants native to the region provide benefits to water quality, streambank
stabilization, erosion control, animal and insect habitat, and aesthetic
appeal. Many native plants have much deeper roots than cultivated or
invasive plants.
Deep-rooted
plants can trap
suspended
sediment and
incorporate
excessive nutrients
into their biomass
as polluted water
flows through the
(MWRD, 2015)
vegetation. Deep roots also stabilize water shorelines, decrease erosion,
and prevent sediment from entering water bodies. Sediment is
considered a pollutant to water quality because it alters the volume
capacity that a lake or steam can hold, thus eliminating potential
habitat, and fluctuates water temperatures, which negatively impacts
aquatic life and water quality. By increasing natural areas planted with
native plants, Raccoon Creek watershed also increases habitat for birds,
mammals, butterflies, and amphibians.

Residential Best Management Practices:

Native Plantings
In 2015 the Metropolitan
Water Reclamation District
compared the runoff
coefficient between
impervious surfaces (ie.
asphalt parking lots, concrete
sidewalks, etc.) to other
permeable surfaces like native
plantings and porous
pavement. The runoff
(MWRD, 2015)
coefficient (C) relates the amount of runoff to the amount of precipitation.
A larger value in C means lower infiltration rates and higher runoff. They
found that while impervious surfaces have a runoff coefficient of .90, areas
planted with native plants has a much lower C of .15.
Native plants can be utilized in many of the
recommended best management practices for
Raccoon Creek watershed, including vegetated
swales, vegetated filter strips, riparian buffer
restoration, and floating islands. Native
plantings within the Raccoon Creek watershed
are most beneficial when planted within the
path of stormwater.

Conservation Best Management
Practice Fliers
for Rural Areas
Raccoon Creek Watershed
Olson Ecological Solutions, LLC

Rural Best Management Practices:

Grassed Waterways

Grassed waterways, either natural or constructed, are shaped or graded
channels that are planted with suitable vegetation for runoff conveyance
without causing channel erosion. (EPA BMP Descriptions for STEPL and
Region 5 Model 2018).
Benefits:
 Conveys runoff from
terraces, diversions, and
other water concentrations
without flooding or erosion
 Prevents gully formation
 Protects and improves
water quality
 Provide wildlife habitat,
corridor connections, and
vegetative diversity

Clean Water Iowa

With a life span of ten years, some
waterways are maintained and
improved each year. Existing
grassed waterways within the
watershed can be improved in order
to handle larger storm events.
NRCS Wisconsin

Rural Best Management Practices:

Grassed Waterways

When designing grassed waterways,
one must consider slope, vegetative
cover, soil conditions and erodibility,
channel shape and maintenance (US
EPA Agricultural Management
Practices for Water Quality
Protection). Generally farmers use
one of three grassed waterway
shapes: parabolic, trapezoidal, or
University of Illinois Extension, This Land
triangular. Many favor the parabolic
shape as it is the shape naturally taken in watercourses, an easier shape
to visualize and build, and easiest shape to cross with farm equipment.
However, small water flows are less likely to meander in parabolic
waterways (University of Illinois Extension, This Land).
Important Resources for planning and designing:
NRCS National Handbook of Conservation Practices
NRCS Engineering Field Handbook

US EPA

When initially installing grassed waterways, it
is important to allow for grassed vegetation to
establish in order for it to withstand the water
velocities it is designed to accommodate. To
aid in this process, side diversions can be
installed along the sides of the waterway to
keep flow out of the channel. Once grass has
established, these diversions should be
removed. Alternatively, one may utilize
rock/fabric checks or mulching.
Conservation Practice Standard: Grassed
Waterway, Code 412

Rural Best Management Practices:

Ponds & Basins
Ponds and basins are constructed bodies of water created by either
excavating an area for water storage or installing a dam across an
existing water course (i.e. an existing gully or low-lying area). When
installing these ponds and basins, one should ensure compliance with
state laws and permits during planning, design, and layout phases.
When possible, a pond should
NRCS USDA Ohio
be installed with 2 or more
specified uses. These intended
uses should impact the
installation and storage
requirement specifications.
The stated uses below are not
all compatible with each other.
It is also recommended that
the plan include vegetation to allow for pollution to be filtered out of the
water (NRCS Engineering Field Handbook).
Benefits and Uses:
 Captures runoff water and reduces peak stormwater runoff
 Reduces stormwater velocity
 Provides water for livestock or household use
 Offers irrigation storage
 Provides water source for pesticide spraying and/or fire protection
 Allows for recreational uses (fishing, boating, swimming, etc.)
 Enhances wildlife habitat and/or aesthetic appearance

Rural Best Management Practices:

Ponds & Basins
Topography, hydrology, and water storage capacity play key roles in site
selection for farm ponds and basins. One should locate a pond where
the largest amount of storage capacity exists with the least amount of
earthfill. Ideal topography utilizes existing low-lying areas. For instance,
an area with a wide and
gently sloping basin
along with steep banks
that come together at
the dam site provides
ideal water storage
and a location for dam
construction
(thisland.Illinois.edu).
University of Illinois Extension, This Land
Soils surrounding the
pond must contain enough clay to ensure a watertight dam as well as to
reduce the amount of water seepage through the bottom of the pond.
Alternatively, a clay core in the dam center can assist in sealing the dam
if there is not enough watertight soil. Installing a pre-fabricated pond
liner could also help with minimizing seepage.
For more information on installing farms ponds and basins, please see
the USDA NRCS Engineering Field Handbook.
Conservation Practice Standard: Pond, Code 378

Rural Best Management Practices:

Forest Stewardship
Problem: Current forested lands are choked out by invasive plant
species. Invasive plants grow, reproduce, and spread very quickly and
eventually choke out native vegetation as they outcompete native plants
and fill in the seed bank. Invasive plants are plants from other countries
that have been brought over and established in natural areas. Invasive plants
are able to kill off native
habitats by spreading
aggressively because of the
lack of established
predators and diseases that
normally regulate them in
their origin countries. If
these invasive species are
left unmanaged they have
the high potential of taking
over natural areas by
drowning out native plants,
forming a monoculture,
decreasing biodiversity,
reducing habitat, and
negatively
affecting the
natural
ecosystem and its
inhabitants.
Northwest Illinois Forestry Association
Invasive and
weedy trees and shrubs create an overstory that blocks the sun and
reduces the potential for native seed germination.

Rural Best Management Practices:

Forest Stewardship

Solution: By clearing invasive/weedy trees and shrubs, the canopy is
opened for sunlight to reach the forest floor, which can then foster a
healthy environment for establishment of native vegetation. More
ground layer vegetation reduces and filters stormwater runoff and
stabilizes the soil. Cutting woody stems (via chainsaw, brush cutters, or
loppers) and herbicide treatment of stumps is an easy way to clear woody
invasive plants and can be conducted at any time of the year. Larger tree
clearing projects usually occur in the winter months as frozen grounds
help to reduce soil disturbance.
Lake County Forest Preserves

Tall Bellflower, native
woodland plant

For herbaceous plants, invasive plant management includes manual
removal (i.e. hand weeding), mowing (annuals or biennials soon before
going to seed), or foliar herbicide application during the growing season.
Foliar application is used for aggressive, perennial invasive plants like
purple loose-strife, reed canary grass, common and cut-leaved teasel. For
more information visit: www.invasive.org/illinois/SpeciesofConcern.html
Conservation Practice Standard: Forest Stand Improvement, Code 666

Rural Best Management Practices:

Filter Strips
A filter strip is an area or strip of permanent, herbaceous vegetation for
removing organic matter, sediment, and other pollutants from runoff
before it enters water sources or water bodies. Filter strips are installed
in environmentally sensitive areas that need protection from
contaminated runoff.
Conservation Practice Standard: Filter Strips, Code 393
Benefits:
 Reduces suspended solids and other pollutants in runoff
 Reduces excessive sediment in waterways
 Decreases dissolved contaminant loadings in runoff

NRCS Georgia
NRCS USDA

Rural Best Management Practices:

Filter Strips
Design Considerations: Filter strips should be planted cross-slope or on
the contour downhill from the source of contamination. They should be
wide enough to accomplish intended purposes. According to the NRCS
Conservation Practice Standard, filter strip width should be based on a
15 minute flow through time determined not to exceed a 30 minute
flow through time.
Species Considerations: Plant species should be adapted to climate and
soil of the planting site and have a moderate to aggressive
establishment rate in order to inhabit the site quickly. Chosen plants
should also be able to tolerate polluted runoff, sediment deposition, and
herbicide runoff. Ideally, selected plant species could have stiff stems
and a high stem density close to ground surface.
Operation/Maintenance Considerations: In order to maintain the filter
strip’s filtering capacity, filter strip vegetation should be harvested and
removed at appropriate times. Harvesting and removing dead
vegetation will improve
vigor and density of
vegetation, remove
pollutants absorbed
in plant tissue, and
aid in maintaining
upright growth habit.
Periodically it may be
NRCS Iowa
necessary to regrade or
reestablish filter strip
vegetation when sedimentation jeopardize the filter strip’s function.
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Chapter 6
Further Planning Recommendations

Introduction
Chapter 5 describes engagement efforts that the Natural Land Institute plans on using to involve
watershed stakeholders in the plan to conserve land and protect water quality in their community. This
final chapter of the plan acknowledges the limitations to this plan and provides recommendations for
further study to improve the finding within this plan.
Water Sampling Next Steps
Sampling results for fecal coliform discussed in Chapter 3 found elevated levels of fecal coliform
throughout the entire Illinois portion of the watershed. However, there was no significant difference
between samples. Because no major patterns could be found from the fecal coliform results, the project
team was unable to identify potential sources of fecal coliform or even narrow down particular locations
with concentrations of fecal coliform. The project team recommends further sampling in order to
identify patterns of fecal coliform release in water bodies during storm events within the watershed.
Potential future steps could include some of the following suggestions:
• Conduct dry weather sampling in order to establish the baseline fecal coliform counts of the
tributaries and Raccoon Creek.
• Repeat dry and wet weather sampling as frequently as possible to increase confidence in
conclusions, as fecal coliform counts can vary greatly from one day to the next depending on a
variety of environmental conditions.
• Closely analyze each tributary sampled in this study by taking more samples along each tributary
in attempts to further pinpoint specific locations of potential sources of fecal coliform.
• Take specific steps to identify and address the potential source.
• Research water sampling findings in the Environmental Protection Agency Total Maximum Daily
Load (TMDL) Report for Pecatonica River.
• Continue annual water sampling at the established sampling points to collect more
comprehensive data.
• Perform microbial source tracking of fecal coliform in order to identify what specific animal (e.g.
human, dogs, cows, horses, chickens, geese, deer, etc.) the fecal coliform is coming from.
Groundwater Protection
While this plan has established 4 goals for the Illinois portion of the Raccoon Creek watershed, the plan
originally established 5 goals for the watershed. The fifth goal was removed during the planning process
of drafting this plan, as the project team and steering committee agreed that goal 5 was outside the
scope of this plan. Goal 5 originally aimed to “protect important groundwater recharge and discharge
areas.” While protecting groundwater recharge and discharge is a vital component of addressing water
quality, especially in a watershed like this one that has groundwater-fed streams, it was outside the
budget and scope of this plan. Nevertheless, the project team recognizes that groundwater quality is an
important issue to consider. Therefore, groundwater protection is a recommended topic for further
study.
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Safeguard Nygren Wetland Preserve and Lost Flora Fen
The Stateline Area Transportation Study: 2040 Long Range Transportation Plan (SLATS Plan) calls for a
potential future roadway to run through the Nygren Wetland Preserve. Figure 4-7. Potential Future Year
Roadway Improvements is an image from the SLATS Plan that can be found on page 2-3 of this report. In
this image the potential roadway labeled 2B is the roadway that, if approved and installed, would run
through the Nygren Wetland Preserve. Most of the Nygren Wetland Preserve property is in a Wetland
Reserve Program (WRP) easement held by the United States Department of Agriculture (USDA), and the
rest has a Department of Natural Resources easement on it. While these easements should protect the
Nygren Wetland Preserve from future development, including this SLATS Plan, a recommendation to
further address this potential threat to the Nygren Wetland Preserve is to explore the possibility of
putting additional protections on the Nygren Wetland Preserve. The reason for this recommendation is
to prevent this potential roadway from moving forward. The Natural Land Institute desires to protect
the Nygren Wetland Preserve from disturbance and degradation from the installation of a potential
roadway through the Nygren Wetland Preserve.
NLI would also like to continue to pursue Illinois Natural Areas Inventory site (INAI) status for Lost Flora
Fen, which is another high-quality protected natural area in the watershed. Achieving INAI status for
Lost Flora Fen is the first step towards getting Lost Flora Fen an Illinois Nature Preserve designation.
Monitoring and Evaluation Strategy
The Introduction chapter of this plan describes how this plan differs from a traditional watershed-based
plan. One portion of a traditional watershed-based plan is the creation of a Monitoring and Evaluation
Strategy to track the effectiveness of implementing best management practices. The benefit of
developing such strategy is to evaluate the effectiveness of the plan’s recommendations, track progress,
and make improvements to the plan as time passes. The scope of this plan did not include the creation
of a monitoring and evaluation strategy; however, the project team offers it as a suggestion for future
work.
Satisfy the Requirement for a Watershed-based Plan
The final recommendation for next steps is to utilize this plan in conjunction with the Environmental
Protection Agency Total Maximum Daily Load Stage 3 Report for the Pecatonica River in order to satisfy
the 9 elements of a watershed-based Plan. The 9 elements for a watershed-based plan required for the
US EPA Clean Water Act Grants future funding considerations are listed below:
EPA’s 9 Minimum Elements of a Watershed-Based Plan:
1. Identify causes and sources of pollution.
2. Estimate expected load reductions.
3. Detail management measures and targeted critical areas.
4. Estimate needed technical and financial assistance.
5. Create an information and education component.
6. Develop a project schedule.
7. Describe interim, measurable milestones.
8. Identify indicators to measure progress.
9. Develop a monitoring component (USEPA Introduction to Watershed Planning).
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Appendix A: Meeting Minutes

Land Conservation Plan and Water Quality Protection Strategy for the
Illinois Portion of the Raccoon Creek Watershed
June 19,2019 meeting notes
Attendance: Kerry Leigh, Jerry Paulson, Shelby Best, Rebecca Olson
Notes:
1. On June 9, 2019, we will meet again along with Mike Groves from the Winnebago County Forest
Preserve District to
a. Review aerial images to identify potential sources of bacterial contamination to the
stream (part of Task 4) and
b. Identify key parcels of land that need to be protected or restored to protect water quality
in the streams, fish and wildlife habitat, wetlands, and natural areas (Task 5).
2. During the week of July 23rd, we will host the steering committee meeting.
a. The meeting will be held on either June 23, 24, or afternoon of the 25th.
b. Kerry will send out a poll to find a date that will work for all.
c. Kerry will email an invitation and follow up with phone calls.
d. The invitation will include the steering committee’s charge (see below), extent of their
involvement (this meeting plus a follow up meeting at the end of the project), and Jerry’s
summary as an attachment.
e. Kerry has all of the contact information needed except for the following:
i. Karen Rivera, Region 1 Streams Program Manager, IDNR, 815-732-4261,
karen.d.rivera@illinois.gov
ii. Chris Davis, IEPA, 217-782-3362, Christine.Davis@Illinois.gov
iii. Winnebago County Health Dept. (Rebecca is to find a contact and left a detailed
message with the Health Dept. on 6/24)
iv. The charge for the steering committee is to identify and prioritize those lands and
best management practices that are needed to protect and enhance the quality of
the water, wetlands, riparian buffers, and in-stream habitat of Raccoon Creek.
v. The steering committee includes: John Nelson, INPC; Tom Hartley, FPWC; Josh
Franks, NRCS (confirmed); Karen Rivera, IDNR; Brad Simmel, IDNR; Dennis
Anthony, SWCD; Anne Marie Cane, Farm Bureau; Nancy Williamson, NLI; and
Colin Belle, R1PC.
vi. Kerry will notify Dave or Anne from Wisconsin NRCS.
3. The project schedule was better defined and some dates changed:
a. The water samples for e. coli will be taken in late July/early August.
b. The landowner education meeting will now be held in late August.
c. The draft strategy and plan is now due Sept. 15th. The steering committee
d. will be given a copy for review and will meet mid-October to discuss.
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Land Conservation Plan and Water Quality Protection Strategy for the
Illinois Portion of the Raccoon Creek Watershed
July 9, 2019 meeting notes
Attendance: Kerry Leigh, Jerry Paulson, Shelby Best, Mike Groves, Alyssa Robinson,
Rebecca Olson
Notes:
1. On July 7, 2019, we met to discuss the following:
a. Review aerial images to identify potential sources of bacterial contamination to the
stream (part of Task 4) and
b. Identify key parcels of land that need to be protected or restored to protect water quality
in the streams, fish and wildlife habitat, wetlands, and natural areas (Task 5).
2. For Task 4, we identified the potential sources of bacterial contamination to the stream to be:
a. Septic systems
b. Cows
c. Geese
d. Wildlife
e. Not wastewater treatment plants, as there are none located in the watershed
To find potential locations of concentrated fecal coliform, we zoomed in on aerial photographs to locate
concentrations of homes with septic systems and cattle in pastures or feed lots (with or without feeders
and water sources). We marked a strategic sampling location downstream of each potential source, where
the tributary met the main branch of Raccoon Creek near a public road.
Mike Groves provided a contact for the City of Rockford who may be able to help with protocol and lab
assessment:
Robert Lewis, City of Rockford Water Division, 779-348-7151
Next steps:
• Alyssa will call the local health department to find records of septic failures. (Complete – The
health department doesn’t keep organized records. We may instead apply an average rate for
septic system failure.)
• Alyssa will continue to scan the aerial imagery for potential sources of fecal coliform.
• Alyssa will alter sampling locations if necessary, based on any additional potential sources found.
She will also determine how many of the locations can be sampled in one day and within the
budget.
• Alyssa will provide sampling protocol.
• Alyssa will take water samples at the chosen locations in early August and have them analyzed at
a water lab. Kerry will obtain any landowner permission needed. Alyssa will mark all sampled
points with GPS and provide a table of GPS coordinates.
• The project team will make recommendations for best management practices based on the
findings of the water samples. Examples include keeping cows out of the stream and offering
alternative water sources, purchase special leases along stream, and other remediation using
traditional land use process.

3. For Task 5, we decided that ultimately the Steering Committee will determine the protocol for
identifying parcels for protection. The Project Team will provide them with the Natural Land
Institute’s criteria for land protection that they can either adopt or alter to fit this project and
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watershed. The Project Team will then use the adopted protocol to identify the target parcels for
land protection and land and water protection strategies.
The Project Team listed the following criteria for land protection:
• Floodplain along stream
• NWI wetlands and Ed Cope’s identified remnant wetlands
• Linkages and corridors
• Threatened and endangered species habitat (e.g. Blanding’s Turtle)
Next steps:
• Kerry will poll the Steering Committee members and select a date for the meeting. (Complete
– the Steering Committee will meet at NLI on July 31 from 2:00-5:00)
• Kerry and Rebecca will develop an agenda for the Steering Committee meeting (Complete).
• Kerry will provide NLI’s criteria for land protection that we will share with the Steering
Committee.
• Jerry will ask David to create a map and table of land cover for the watershed.
• Jerry will ask David to create a map depicting aquifer sensitivity
• Jerry will ask David to put the streams data layer on all maps.
• Jerry will provide all maps to be used for the Steering Committee meeting presentation to the
Project Team (Complete).
• Kerry will ask Laurie Mayer, IEPA how to consider groundwater and gather available
information
• After the Steering Committee meeting, David will create a compilation map of parcels in
need of protection using the chosen land protection criteria.
• Once the compilation maps is produced, Shelby will compile contact information for
landowners along streams and proposed SLATS road for identified parcels.
• The Project Team will present the results of the Steering Committee to NLI’s Land
Conservation Committee at their September 3 meeting.
4. Important Dates:
7/31/19:
Steering Committee meeting
9/3/19:
Land Conservation Committee meeting – present results of Steering
Committee meeting
Aug (early):
Collect and analyze water samples
Aug (late):
Landowner Workshop
9/15/19:
Draft plan due
10/7/19:
Land Conservation Committee review of draft
Oct (mid):
Steering Committee review of draft
10/10/19:
Present draft to NLI Board of Directors
10/21/19:
Final invoice
10/31/19:
Final payment
11/30/19:
Final plan due
Dec:
NLI Board of Directors adopt final plan
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Raccoon Creek Steering Committee - 7/31 Meeting Notes

1. Intro on Background
Main concern:

•
•
•
•

Protecting groundwater quality
ID source of pollution
Find a way to correct using land protection
Trying to link WRP up with Nygren

Questions asked:

•

Land use different in WI? (Split up in WI, not as much ag?)

From Chris:

•

Need to put groundwater back into watershed planning process

2. Identify threats to Raccoon Creek water quality
Main threats:

•
•
•
•
•
•

Fecal coliform
Transportation & development (future bypass?)
Sand and gravel mining / rock mining
CAFO? Shouldn’t be an issue if permitted as CAFO (regulated pretty heavily)
Manure spreading
South Beloit growth / general FPA for municipalities -> from planning to send

Suggestions:

•
•

Create a threats map
Break into 3 strategies:

o Strategy 1: North of Yale Bridge Road
o Strategy 2: Between Yale Bridge Road and Rockton Road
o Strategy 3: South of Rockton
Follow Ups:

•

Chris from iEPA going to follow up on several of items listed above

3. Review Natural Land Institute’s land protection criteria and checklist
Began reviewing NLI criteria but decided might be better to think about criteria that we wouldn’t add,
or criteria more specific to Raccoon Creek.
Suggested Updates:

•
•
•

Parcel connected to stream or waterway? Maybe tributary
Checklist for encouraging farmers, working with producer to do ag easement?
Look at what are watershed goals and how does the criteria fit in there?
o Water quality improvement
o Connectivity
o Protection of natural lands
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4. Review project goals
1.) Protecting lands

•
•
•
•
•
•
•

BMP could eliminate problem and reduce need for acquiring property
Can this parcel benefit from BMP and is landowner willing to work us?
Need to have miniplan for each parcel
How going to protect?
Rockton bog – Should recommend buffer to protect existing preserve? Not so simple – have to
think about management; sometimes parcels are purchased to simply help manage site or access
between different sites, etc. -> minimize boundary irregularities (road to road makes sense?)
Management criteria?
John will go through and draw some lines with Brad Simmel

2.) Expand high quality natural areas

•

Should be -> protect high quality sites

3.) Create wildlife corridor

•
•
•

Prioritizing high-quality stream and wildlife corridors
Green infrastructure map (Greenways plan)
Could take RC plan and incorporate into GW plan? YES

4.) ID potential sources of bacterial contamination
• Most important goal?
5.) Protect important groundwater recharge and discharge areas

•
•
•

Beyond scope of grant?
Future interest? Working with WDNR to put together report on this
Emphasize at beginning that it is a groundwater dependent area – and that certain steps should be
looked at in land use areas

Other suggestions:

•
•
•

Would like to see a vision that guides or incorporates the goals
Combine 4 & 5 into one – all under water quality protection
Also need to potentially address nutrients and soils if using manure and goes into water

5. Identify the incentive program and agency capable of assisting landowners with each strategy
NRCS

•

Add ALE (Ag Land Easement) -> ACEP (Ag Conservation Easement Program)

What else is missing for programs?

•

Some IDNR programs are opening back up
o New program for nature preserves

•
•
•

Natural areas acquisition fund
Habitat grant
IL clean energy foundation – purchasing easements?
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•
•
•
•

Openlands?
Go for section 319 funding?
Wastewater treatment funding?
Farm Bureau BMP grant money? Maybe some potential – would have to write grant for
– wood chip bioreactors (remove N from water) or saturated buffers

6. Review water sampling locations
Discussion and follow ups:

•
•
•
•
•
•
•
•
•
•
•

9 and 10 haven’t been sampled before
Point 4 – will capture runoff from scrape site?
Finding easy access is key limiting factor
John: Scale needs to be expanded if going to be using it for identifying source
Need to test point above tributary, then tributary, then Raccoon Creek
IEPA has quality insurance program template on website
Alyssa to put together sampling protocol? Was using combo of WI county and IEPA
o Not worth trying to meet EPA protocol because they might not even be able to use our
data
Chris will link NLI up with new person and see what types of benefits are available for them to
provide.
John will send form to fill out for getting permission to sample at Rockton Bog
WI DNR might already have sample sites near there
Randy Johnson – working with DNR on Nippersink

7. Develop agenda for upcoming landowner workshop
•

Farm bureau has already done info meetings on BMP for soil loss, etc. (meeting should be done
in Feb or March instead). Should maybe find concern first and then address as resident in
community.

•
•

Partner with Farm Bureau instead of creating a new meeting

•

NLI part of RCPP (Regional Conservation Partnership Program) – Has $1.7M over 5 years
available for farmers without competition
o Follow up: Is there a county breakdown?
Will rethink and readdress needs and goals of landowner workshop later
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Appendix B: IPaC Information for Planning and Consultation List

IPaC resource list
This report is an automatically generated list of species and other resources such as critical habitat
(collectively referred to as trust resources) under the U.S. Fish and Wildlife Service's (USFWS)
jurisdiction that are known or expected to be on or near the project area referenced below. The list
may also include trust resources that occur outside of the project area, but that could potentially be
directly or indirectly affected by activities in the project area. However, determining the likelihood
and extent of effects a project may have on trust resources typically requires gathering additional
site-specific (e.g., vegetation/species surveys) and project-specific (e.g., magnitude and timing of
proposed activities) information.
Below is a summary of the project information you provided and contact information for the USFWS
office(s) with jurisdiction in the defined project area. Please read the introduction to each section that
follows (Endangered Species, Migratory Birds, USFWS Facilities, and NWI Wetlands) for additional
information applicable to the trust resources addressed in that section.

Location
Illinois and Wisconsin

Local offices
Green Bay Ecological Services Field Office
□ (920) 866-1717
□ (920) 866-1710
2661 Scott Tower Drive
New Franken, WI 54229-9565
Illinois-Iowa Ecological Services Field Office
□ (309) 757-5800
1511 47th Ave
Moline, IL 61265-7022
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Endangered species
This resource list is for informational purposes only and does not constitute an analysis of project
level impacts.
The primary information used to generate this list is the known or expected range of each species.
Additional areas of influence (AOI) for species are also considered. An AOI includes areas outside of the
species range if the species could be indirectly affected by activities in that area (e.g., placing a dam
upstream of a fish population, even if that fish does not occur at the dam site, may indirectly impact the
species by reducing or eliminating water flow downstream). Because species can move, and site
conditions can change, the species on this list are not guaranteed to be found on or near the project area.
To fully determine any potential effects to species, additional site-specific and project- specific
information is often required.
Section 7 of the Endangered Species Act requires Federal agencies to "request of the Secretary
information whether any species which is listed or proposed to be listed may be present in the area of
such proposed action" for any project that is conducted, permitted, funded, or licensed by any Federal
agency. A letter from the local office and a species list which fulfills this requirement can only be
obtained by requesting an official species list from either the Regulatory Review section in IPaC (see
directions below) or from the local field office directly.
For project evaluations that require USFWS concurrence/review, please return to the IPaC website and
request an official species list by doing the following:
1.
2.
3.
4.
5.

Draw the project location and click CONTINUE.
Click DEFINE PROJECT.
Log in (if directed to do so).
Provide a name and description for your project.
Click REQUEST SPECIES LIST.

Listed species
1

and their critical habitats are managed by the Ecological Services Program of the U.S. Fish and
Wildlife Service (USFWS) and the fisheries division of the National Oceanic and Atmospheric
Administration (NOAA Fisheries2).
Species and critical habitats under the sole responsibility of NOAA Fisheries are not shown on this list.
Please contact NOAA Fisheries for species under their jurisdiction.
1. Species listed under the Endangered Species Act are threatened or endangered; IPaC also shows
species that are candidates, or proposed, for listing. See the listing status page for more
information.
2. NOAA Fisheries, also known as the National Marine Fisheries Service (NMFS), is an office of the
National Oceanic and Atmospheric Administration within the Department of Commerce.
The following species are potentially affected by activities in this location:
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Mammals
NAME

STATUS

Indiana Bat Myotis sodalis

Endangered

There is final critical habitat for this species. Your location is outside the critical
habitat.
https://ecos.fws.gov/ecp/species/5949

Northern Long-eared Bat Myotis septentrionalis

Threatened

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/9045

Birds
NAME

STATUS

Whooping Crane Grus americana

EXPN

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/758

Insects
NAME

STATUS

Hine's Emerald Dragonfly Somatochlora hineana
There is final critical habitat for this species. Your location is outside
the critical habitat.
https://ecos.fws.gov/ecp/species/7877

Endangere
d

Flowering Plants
NAME

STATUS

Eastern Prairie Fringed Orchid Platanthera
leucophaea

Threatene
d

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/601

Prairie Bush-clover Lespedeza leptostachya

Threatened

No critical habitat has been designated for this species.
https://ecos.fws.gov/ecp/species/4458

Critical habitats
Potential effects to critical habitat(s) in this location must be analyzed along with the endangered
species themselves.
THERE ARE NO CRITICAL HABITATS AT THIS LOCATION.
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Migratory birds
Certain birds are protected under the Migratory Bird Treaty Act
1

and the Bald and Golden Eagle Protection Act 2.

Any person or organization who plans or conducts activities that may result in impacts to migratory
birds, eagles, and their habitats should follow appropriate regulations and consider implementing
appropriate conservation measures, as described below.
1. The Migratory Birds Treaty Act of 1918.
2. The Bald and Golden Eagle Protection Act of 1940.
Additional information can be found using the following links:
• Birds of Conservation Concern http://www.fws.gov/birds/management/managed-species/
birds-of-conservation-concern.php
• Measures for avoiding and minimizing impacts to birds
http://www.fws.gov/birds/management/project-assessment-tools-and-guidance/
conservation-measures.php
• Nationwide conservation measures for birds
http://www.fws.gov/migratorybirds/pdf/management/nationwidestandardconservationmeasures.pdf
The birds listed below are birds of particular concern either because they occur on the USFWS Birds of
Conservation Concern (BCC) list or warrant special attention in your project location. To learn more
about the levels of concern for birds on your list and how this list is generated, see the FAQ below. This
is not a list of every bird you may find in this location, nor a guarantee that every bird on this list will be
found in your project area. To see exact locations of where birders and the general public have sighted
birds in and around your project area, visit the E-bird data mapping tool (Tip: enter your location,
desired date range and a species on your list). For projects that occur off the Atlantic Coast, additional
maps and models detailing the relative occurrence and abundance of bird species on you r list are
available. Links to additional information about Atlantic Coast birds, and other important information
about your migratory bird list, including how to properly interpret and use your migratory bird report,
can be found below.
For guidance on when to schedule activities or implement avoidance and minimization measures to reduce
impacts to migratory birds on your list, click on the PROBABILITY OF PRESENCE SUMMARY at the top of
your list to see when these birds are most likely to be present and breeding in your project area.
NAME

BREEDING SEASON (IF A

BREEDING SEASON IS INDICATED FOR A BIRD ON YOUR LIST, THE BIRD MAY BREED IN YOUR PROJECT AREA
SOMETIME WITHIN THE TIMEFRAME SPECIFIED, WHICH IS A VERY LIBERAL ESTIMATE OF THE DATES INSIDE
WHICH THE BIRD BREEDS ACROSS ITS ENTIRE RANGE. "BREEDS
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ELSEWHERE" INDICATES THAT THE
BIRD DOES NOT LIKELY BREED IN
YOUR PROJECT AREA.)

American Bittern Botaurus lentiginosus

Breeds Apr 1 to Aug 31

This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/6582

American Golden-plover Pluvialis dominica

Breeds elsewhere

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Bald Eagle Haliaeetus leucocephalus

Breeds Dec 1 to Aug 31

This is not a Bird of Conservation Concern (BCC) in this area, but warrants
attention because of the Eagle Act or for potential susceptibilities in offshore
areas from certain types of development or activities.
https://ecos.fws.gov/ecp/species/1626

Black Tern Chlidonias niger

Breeds May 15 to Aug 20

This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/3093

Black-billed Cuckoo Coccyzus erythropthalmus

Breeds May 15 to Oct 10

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska. https://ecos.fws.gov/ecp/species/9399

Bobolink Dolichonyx oryzivorus

Breeds May 20 to Jul 31

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Cerulean Warbler Dendroica cerulea

Breeds Apr 22 to Jul 20

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska. https://ecos.fws.gov/ecp/species/2974

Dunlin Calidris alpina arcticola

Breeds elsewhere

This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA

Eastern Whip-poor-will Antrostomus vociferus
This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.
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Golden Eagle Aquila chrysaetos

Breeds elsewhere

This is not a Bird of Conservation Concern (BCC) in this area, but warrants
attention because of the Eagle Act or for potential susceptibilities in offshore
areas from certain types of development or activities.
https://ecos.fws.gov/ecp/species/1680

Golden-winged Warbler Vermivora chrysoptera

Breeds May 1 to Jul 20

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska. https://ecos.fws.gov/ecp/species/8745

Henslow's Sparrow Ammodramus henslowii

Breeds May 1 to Aug 31

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska. https://ecos.fws.gov/ecp/species/3941

Lesser Yellowlegs Tringa flavipes

Breeds elsewhere

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska. https://ecos.fws.gov/ecp/species/9679

Long-eared Owl asio otus

Breeds Mar 1 to Jul 15

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska. https://ecos.fws.gov/ecp/species/3631

Red-headed Woodpecker Melanerpes erythrocephalus

Breeds May 10 to Sep 10

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Rusty Blackbird Euphagus carolinus

Breeds elsewhere

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Willow Flycatcher Empidonax traillii

Breeds May 20 to Aug 31

This is a Bird of Conservation Concern (BCC) only in particular Bird
Conservation Regions (BCRs) in the continental USA
https://ecos.fws.gov/ecp/species/3482

Wood Thrush Hylocichla mustelina

Breeds May 10 to Aug 31

This is a Bird of Conservation Concern (BCC) throughout its range in the
continental USA and Alaska.

Tell me more about conservation measures I can implement to avoid or minimize impacts to migratory birds.
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Nationwide Conservation Measures describes measures that can help avoid and minimize impacts to all birds at any
location year round. Implementation of these measures is particularly important when birds are most likely to occur in
the project area. When birds may be breeding in the area, identifying the locations of any active nests and avoiding
their destruction is a very helpful impact minimization measure. To see when birds are most likely to occur and be
breeding in your project area, view the Probability of Presence Summary. Additional measures and/or permits may be
advisable depending on the type of activity you are conducting and the type of infrastructure or bird species present on
your project site.

What does IPaC use to generate the migratory birds potentially occurring in my specified location?
The Migratory Bird Resource List is comprised of USFWS Birds of Conservation Concern (BCC) and other species that
may warrant special attention in your project location.
The migratory bird list generated for your project is derived from data provided by the Avian Knowledge Network
(AKN). The AKN data is based on a growing collection of survey, banding, and citizen science datasets and is queried and
filtered to return a list of those birds reported as occurring in the 10km grid cell(s) which your project intersects, and
that have been identified as warranting special attention because they are a BCC species in that area, an eagle (Eagle
Act requirements may apply), or a species that has a particular vulnerability to offshore activities or development.
Again, the Migratory Bird Resource list includes only a subset of birds that may occur in your project area. It is not
representative of all birds that may occur in your project area. To get a list of all birds potentially present in your
project area, please visit the AKN Phenology Tool.

What does IPaC use to generate the probability of presence graphs for the migratory birds potentially occurring in
my specified location?
The probability of presence graphs associated with your migratory bird list are based on data provided by the Avian
Knowledge Network (AKN). This data is derived from a growing collection of survey, banding, and citizen science datasets .
Probability of presence data is continuously being updated as new and better information becomes available. To learn
more about how the probability of presence graphs are produced and how to interpret them, go the Probability of
Presence Summary and then click on the "Tell me about these graphs" link.

How do I know if a bird is breeding, wintering, migrating or present year-round in my project area?
To see what part of a particular bird's range your project area falls within (i.e. breeding, wintering, migrating or yearround), you may refer to the following resources: The Cornell Lab of Ornithology All About Birds Bird Guide, or (if you
are unsuccessful in locating the bird of interest there), the Cornell Lab of Ornithology Neotropical Birds guide. If a bird
on your migratory bird species list has a breeding season associated with it, if that bird does occur in your project area,
there may be nests present at some point within the timeframe specified. If "Breeds elsewhere" is indicated, then the
bird likely does not breed in your project area.

What are the levels of concern for migratory birds?
Migratory birds delivered through IPaC fall into the following distinct categories of concern:
1. "BCC Rangewide" birds are Birds of Conservation Concern (BCC) that are of concern throughout their range
anywhere within the USA (including Hawaii, the Pacific Islands, Puerto Rico, and the Virgin Islands);
2. "BCC - BCR" birds are BCCs that are of concern only in particular Bird Conservation Regions (BCRs) in the
continental USA; and
3. "Non-BCC - Vulnerable" birds are not BCC species in your project area, but appear on your list either because of
the Eagle Act requirements (for eagles) or (for non-eagles) potential susceptibilities in offshore areas from
certain types of development or activities (e.g. offshore energy development or longline fishing).
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Although it is important to try to avoid and minimize impacts to all birds, efforts should be made, in particular, to
avoid and minimize impacts to the birds on this list, especially eagles and BCC species of rangewide concern. For
more information on conservation measures you can implement to help avoid and minimize migratory bird impacts and
requirements for eagles, please see the FAQs for these topics.

Details about birds that are potentially affected by offshore projects
For additional details about the relative occurrence and abundance of both individual bird species and groups of bird
species within your project area off the Atlantic Coast, please visit the Northeast Ocean Data Portal. The Portal also
offers data and information about other taxa besides birds that may be helpful to you in your project review.
Alternately, you may download the bird model results files underlying the portal maps through the NOAA NCCOS
Integrative Statistical Modeling and Predictive Mapping of Marine Bird Distributions and Abundance on the Atlantic
Outer Continental Shelf project webpage.
Bird tracking data can also provide additional details about occurrence and habitat use throughout the year, including
migration. Models relying on survey data may not include this information. For additional information on marine bird
tracking data, see the Diving Bird Study and the nanotag studies or contact Caleb Spiegel or Pam Loring.

What if I have eagles on my list?
If your project has the potential to disturb or kill eagles, you may need to obtain a permit to avoid violating the Eagle
Act should such impacts occur.

Proper Interpretation and Use of Your Migratory Bird Report
The migratory bird list generated is not a list of all birds in your project area, only a subset of birds of priority
concern. To learn more about how your list is generated, and see options for identifying what other birds may be in
your project area, please see the FAQ “What does IPaC use to generate the migratory birds potentially occurring in
my specified location”. Please be aware this report provides the “probability of presence” of birds within the 10 km
grid cell(s) that overlap your project; not your exact project footprint. On the graphs provided, please also look
carefully at the survey effort (indicated by the black vertical bar) and for the existence of the “no data” indicator (a
red horizontal bar). A high survey effort is the key component. If the survey effort is high, then the probability of
presence score can be viewed as more dependable. In contrast, a low survey effort bar or no data bar means a lack
of data and, therefore, a lack of certainty about presence of the species. This list is not perfect; it is simply a starting
point for identifying what birds of concern have the potential to be in your project area, when they might be there,
and if they might be breeding (which means nests might be present). The list helps you know what to look for to
confirm presence, and helps guide you in knowing when to implement conservation measures to avoid or minimize
potential impacts from your project activities, should presence be confirmed. To learn more about conservation
measures, visit the FAQ “Tell me about conservation measures I can implement to avoid or minimize impacts to
migratory birds” at the bottom of your migratory bird trust resources page.

Facilities
National Wildlife Refuge lands
Any activity proposed on lands managed by the National Wildlife Refuge system must undergo a
'Compatibility Determination' conducted by the Refuge. Please contact the individual Refuges to
discuss any questions or concerns.
THERE ARE NO REFUGE LANDS AT THIS LOCATION.
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Fish hatcheries
THERE ARE NO FISH HATCHERIES AT THIS LOCATION.

Wetlands in the National Wetlands Inventory
Impacts to NWI wetlands and other aquatic habitats may be subject to regulation under Section 404 of
the Clean Water Act, or other State/Federal statutes.
For more information please contact the Regulatory Program of the local U.S. Army Corps of
Engineers District.
Please note that the NWI data being shown may be out of date. We are currently working to update
our NWI data set. We recommend you verify these results with a site visit to determine the actual
extent of wetlands on site.
This location overlaps the following wetlands:
FRESHWATER EMERGENT WETLAND

PEM1Cd PEM1C
PEM1Ad PEM1A
PEM1Af PEM1F
FRESHWATER FORESTED/SHRUB WETLAND

PFO1C PFO1A
PSS1C PFO1/EM1C
PSS1/EM1A
PSS1Cd
PFO1/SS1Bg
PSS1/EM1C
PFO1Ad
PFO1/SS1C
PFO/SS1Cd
PFO1/SS1A
PSS1/EM1Bg
PSS1A
FRESHWATER POND

PUBG PUBGh
PUBGx
PAB4G
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PAB
4Fx
PUB
K
PUB
F
PUB
H
PUB
Fx
OTHER

Pf
RIVERINE

R2U
BH
R4S
BC
R2U
BHx
R5U
BH
A full description for each wetland code can be found at the National Wetlands Inventory website
Data limitations
The Service's objective of mapping wetlands and deepwater habitats is to produce reconnaissance level
information on the location, type and size of these resources. The maps are prepared from the analysis of
high altitude imagery. Wetlands are identified based on vegetation, visible hydrology and geography. A
margin of error is inherent in the use of imagery; thus, detailed on-the-ground inspection of any particular
site may result in revision of the wetland boundaries or classification established through image analysis.
The accuracy of image interpretation depends on the quality of the imagery, the experience of the image
analysts, the amount and quality of the collateral data and the amount of ground truth verification work
conducted.
Metadata should be consulted to determine the date of the source imagery used and any mapping problems.
Wetlands or other mapped features may have changed since the date of the imagery or field work. There
may be occasional differences in polygon boundaries or classifications between the information depicted
on the map and the actual conditions on site.

Data exclusions
Certain wetland habitats are excluded from the National mapping program because of the limitations of
aerial imagery as the primary data source used to detect wetlands. These habitats include seagrasses or
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submerged aquatic vegetation that are found in the intertidal and subtidal zones of estuaries and
nearshore coastal waters. Some deepwater reef communities (coral or tuberficid worm reefs) have also
been excluded from the inventory. These habitats, because of their depth, go undetected by aerial
imagery.

Data precautions
Federal, state, and local regulatory agencies with jurisdiction over wetlands may define and describe
wetlands in a different manner than that used in this inventory. There is no attempt, in either the design or
products of this inventory, to define the limits of proprietary jurisdiction of any Federal, state, or local
government or to establish the geographical scope of the regulatory programs of government agencies.
Persons intending to engage in activities involving modifications within or adjacent to wetland areas should
seek the advice of appropriate federal, state, or local agencies concerning specified agency regulatory
programs and proprietary jurisdictions that may affect such activities.
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Appendix C: IDNR EcoCAT Report

Applicant:

Olson Ecological
Solutions

Contact:

Rebecca Olson

IDNR Project Number:

2004065

Date:
11/07/2019

Address:
2221 Hammond
Dr.
Schaumburg, IL
60173

Project:
Address:

Alternate Number:
1331

Raccoon Creek Watershed Protection Plan
3190 W. Rockton Rd., Rockton

Description: A plan for the Raccoon Creek watershed to identify priority areas for land protection and
best management practices aimed at protection water quality and wildlife habitat.

Natural Resource Review Results
This project was submitted for information only. It is not a consultation under Part 1075.
The Illinois Natural Heritage Database shows the following protected resources may be in the vicinity of the
project location:
Rock River Rockton Segment INAI Site
Rockton Bog INAI Site
Rockton Bog Nature Preserve
American Brook Lamprey (Lethenteron appendix)
Black Sandshell (Ligumia recta)
Blanding's Turtle (Emydoidea blandingii)
Brassy Minnow (Hybognathus hankinsoni)
Brassy Minnow (Hybognathus hankinsoni)
Dragon Wormwood (Artemisia dracunculus)
Gravel Chub (Erimystax x-punctatus)
Gravel Chub (Erimystax x-punctatus)
Gravel Chub (Erimystax x-punctatus)
Hine's Emerald Dragonfly (Somatochlora hineana)
Iowa Darter (Etheostoma exile)
Iowa Darter (Etheostoma exile)
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Iowa Darter (Etheostoma exile)
Iowa Darter (Etheostoma exile)
Kittentails (Besseya bullii)
Lake Sturgeon (Acipenser fulvescens)
Mudpuppy (Necturus maculosus)
Slippershell (Alasmidonta viridis)
Starhead Topminnow (Fundulus dispar)
Tall Sunflower (Helianthus giganteus)

Location
The applicant is
responsible for the
accuracy of the
location submitted
for the project.
County:
Winnebago
Township,
Range,
Section:
28N, 11E, 1
29N, 11E, 22
29N, 11E, 23
29N, 11E, 24
29N, 11E, 25
29N, 11E, 26
29N, 11E, 27
29N, 11E, 35
29N, 11E, 36
46N, 1E, 1
46N, 1E, 2
46N, 1E, 3
46N, 1E, 4
46N, 1E, 5
46N, 1E, 6
46N, 1E, 7
46N, 1E, 8
46N, 1E, 9
46N, 1E, 10
46N, 1E, 11
46N, 1E, 12
46N, 1E, 14
46N, 1E, 15
46N, 1E, 16
46N, 1E, 17
46N, 1E, 18
46N, 1E, 19
46N, 1E, 20
46N, 1E, 21
46N, 1E, 22
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46N, 1E, 23
IL Department of
Natural Resources
Contact
Impact Assessment
Section
217-785-5500
Division of
Ecosystems &
Environment
Disclaimer
The Illinois Natural Heritage Database cannot provide a conclusive statement on the presence,
absence, or condition of natural resources in Illinois. This review reflects the information existing in
the Database at the time of this inquiry, and should not be regarded as a final statement on the site
being considered, nor should it be a substitute for detailed site surveys or field surveys required for
environmental assessments. If additional protected resources are encountered during the project’s
implementation, compliance with applicable statutes and regulations is required.
Terms of Use
By using this website, you acknowledge that you have read and agree to these terms. These terms may
be revised by IDNR as necessary. If you continue to use the EcoCAT application after we post changes
to these terms, it will mean at you accept such changes. If at any time you do not accept the Terms of
Use, you may not continue to use the website.
1. The IDNR EcoCAT website was developed so that units of local government, state agencies and the
public could request information or begin natural resource consultations on-line for the Illinois
Endangered Species Protection Act, Illinois Natural Areas Preservation Act, and Illinois Interagency
Wetland Policy Act. EcoCAT uses databases, Geographic Information System mapping, and a set of
programmed decision rules to determine if proposed actions are in the vicinity of protected natural
resources. By indicating your agreement to the Terms of Use for this application, you warrant that you
will not use this web site for any other purpose.
2. Unauthorized attempts to upload, download, or change information on this website are strictly prohibited
and may be punishable under the Computer Fraud and Abuse Act of 1986 and/or the National Information
Infrastructure Protection Act.
3. IDNR reserves the right to enhance, modify, alter, or suspend the website at any time without notice, or to
terminate or restrict access.
Security
EcoCAT operates on a state of Illinois computer system. We may use software to monitor traffic and to
identify unauthorized attempts to upload, download, or change information, to cause harm or otherwise to
damage this site. Unauthorized attempts to upload, download, or change information on this server is
strictly prohibited by law.
Unauthorized use, tampering with or modification of this system, including supporting hardware or software,
may subject the violator to criminal and civil penalties. In the event of unauthorized intrusion, all relevant
information regarding possible violation of law may be provided to law enforcement officials.
Privacy
EcoCAT generates a public record subject to disclosure under the Freedom of Information Act. Otherwise,
IDNR uses the information submitted to EcoCAT solely for internal tracking purposes.
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Appendix D: Complete List of Flora for Illinois Portion of the Raccoon Creek, by Ed Cope
Native Species
Scientific Name
Acalypha rhomboidea
Acer negundo
Acer saccharinum
Achillea millefolium
Acorus americanus
Adiantum pedatum
Agalinis aspera
Agalinis purpurea
Agalinis tenuifolia
Agastache nepetoides
Agastache scrophulariifolia
Ageratina altissima
Agrimonia gryposepala
Agrimonia parviflora
Agrostis hyemalis
Aletris farinosa
Alisma subcordatum
Alisma triviale
Allium canadense
Allium tricoccum
Ambrosia artemisiifolia
Ambrosia psilostachya
Ambrosia trifida
Amorpha canescens
Amorpha fruticosa
Amphicarpaea bracteata var. comosa
Andropogon gerardii
Anemone canadensis
Anemone cylindrica
Anemone quinquefolia
Anemone virginiana
Anemonella thalictroides
Angelica atropurpurea
Antennaria neglecta
Antenoron virginianum
Apios americana
Apocynum cannabinum var. glaberrimum
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Common Name
three-seeded mercury
boxelder
silver maple
common yarrow
american sweet flag
maidenhair fern
rough false foxglove
purple false foxglove
slender false foxglove
yellow giant hyssop
purple giant hyssop
white snakeroot
tall agrimony
swamp agrimony
tickle grass
colic root
common water plantain
large-flowered water plantain
wild onion
wild leek
common ragweed
western ragweed
giant ragweed
lead plant
indigo bush
lowland hog peanut
big bluestem
meadow anemone
thimbleweed
wood anemone
eastern tall anemone
rue anemone
great angelica
woolly cats foot
jumpseed
ground nut
smooth dogbane
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Apocynum sibiricum
Aralia nudicaulis
Arisaema dracontium
Arisaema triphyllum
Aristida basiramea
Aristida oligantha
Arnoglossum plantagineum
Aronia melanocarpa
Aronia prunifolia
Artemisia campestris ssp. caudata
Asarum canadense
Asclepias amplexicaulis
Asclepias exaltata
Asclepias hirtella
Asclepias incarnata
Asclepias purpurascens
Asclepias syriaca
Asclepias verticillata
Asclepias viridiflora
Athyrium filix-femina
Aureolaria pedicularia
Baptisia lactea
Baptisia leucophaea
Bartonia virginica
Betula alleghaniensis
Betula pumila
Bidens cernua
Bidens connata
Bidens frondosa
Bidens trichosperma
Bidens vulgata
Blephilia ciliata
Boehmeria cylindrica
Boehmeria cylindrica var. drummondiana
Botrypus virginianus
Bouteloua curtipendula
Brickellia eupatorioides var. corymbulosa
Bromus ciliatus
Bromus kalmii
Bromus latiglumis
Bulbostylis capillaris
Calamagrostis canadensis
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smooth idian hemp
wild sarsaparilla
green dragon
jack-in-the-pulpit
fork-tipped three-awn
plains three-awn
prairie indian plantain
black chokeberry
purple chokeberry
beach wormwood
tailed wild ginger
sand milkweed
poke milkweed
tall green milkweed
swamp milkweed
purple milkweed
common milkweed
whorled milkweed
short green milkweed
lady fern
clammy false foxglove
white wild indigo
cream wild indigo
screw-stem
yellow birch
dwarf birch
nodding bur marigold
purple-stemmed tickseed
common beggars ticks
tall swamp marigold
tall beggars ticks
ohio horse mint
swamp false nettle
prairie false nettle
rattlesnake fern
side-oats grama
false boneset
fringed brome
prairie brome
ear-leaved brome
hair sedge
blue joint grass
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Calamagrostis stricta
Calopogon tuberosus
Caltha palustris
Calystegia sepium
Campanula aparinoides
Campanula rotundifolia
Campanula uliginosa
Campanulastrum americanum
Cardamine bulbosa
Carex albolutescens
Carex annectens
Carex aquatilis
Carex bebbii
Carex bicknellii
Carex blanda
Carex brevior
Carex buxbaumii
Carex cephalophora
Carex comosa
Carex conoidea
Carex crawei
Carex cristatella
Carex echinata
Carex emoryi
Carex gracilescens
Carex gracillima
Carex granularis
Carex grayi
Carex grisea
Carex haydenii
Carex hystericina
Carex interior
Carex lacustris
Carex lasiocarpa var. americana
Carex longii
Carex meadii
Carex molesta
Carex muehlenbergii
Carex normalis
Carex pellita
Carex pensylvanica
Carex prairea
8-25 | P a g e

bog reed grass
eastern grass pink
marsh marigold
hedge bindweed
lesser marsh bellflower
harebell
greater marsh bellflower
tall bellflower
bulbous cress
long-fruited oval sedge
large-seeded fox sedge
long-bracted tussock sedge
bebbs oval sedge
copper-shouldered oval sedge
common wood sedge
plains oval sedge
dark-scaled sedge
short-headed bracted sedge
bristly sedge
prairie gray sedge
early fen sedge
crested oval sedge
large-fruited star sedge
riverbank sedge
slender wood sedge
purple-sheathed graceful sedge
pale sedge
common bur sedge
wood gray sedge
long-scaled tussock sedge
porcupine sedge
prairie star sedge
common lake sedge
bog woolly sedge
round-shouldered oval sedge
meads stiff sedge
field oval sedge
sand bracted sedge
spreading oval sedge
prairie woolly sedge
common oak sedge
fen panicled sedge
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Carex rosea
Carex retrorsa
Carex sartwellii
Carex scoparia
Carex sparganioides
Carex sprengelii
Carex sterilis
Carex stipata
Carex stricta
Carex suberecta
Carex tenera
Carex tetanica
Carex tribuloides
Carex trichocarpa
Carex umbellata
Carex utriculata
Carex vesicaria
Carex vulpinoidea
Carya cordiformis
Carya ovata
Castilleja coccinea
Caulophyllum thalictroides
Ceanothus americanus
Celastrus scandens
Celtis occidentalis
Cenchrus longispinus
Cephalanthus occidentalis
Cerastium nutans
Cerastium pumilum
Chaerophyllum procumbens
Chamaecrista fasciculata
Chamaedaphne calyculata
Chamaesyce maculata
Chamaesyce nutans
Chelone glabra
Chimaphila umbellata ssp. cisatlantica
Cicuta bulbifera
Cicuta maculata
Cinna arundinacea
Circaea canadensis
Cirsium discolor
Cirsium muticum
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curly-styled wood sedge
deflexed bottlebrush sedge
running prairie sedge
broom oval sedge
loose-headed bracted sedge
long-beaked sedge
fen star sedge
common fox sedge
common tussock sedge
wedge-fruited oval sedge
narrow-leaved oval sedge
common stiff sedge
awl-fruited oval sedge
hairy-fruited lake sedge
early oak sedge
common yellow lake sedge
tufted lake sedge
brown fox sedge
bitternut hickory
shagbark hickory
indian paintbrush
blue cohosh
new jersey tea
climbing bittersweet
hackberry
common sandbur
buttonbush
nodding chickweed
curtis mouse-ear chickweed
streambank chevril
common partridge pea
leatherleaf
spotted creeping spurge
nodding spurge
turtlehead
pipsissewa
wispy water hemlock
water hemlock
common wood reed
enchanters nightshade
pasture thistle
fen thistle
Appendices

Land Conservation and Water Quality Protection Plan, Illinois Portion of Raccoon Creek Watershed
September 2019

Claytonia virginica
Comandra umbellata
Conyza canadensis
Coreopsis palmata
Cornus obliqua
Cornus racemosa
Cornus sericea
Corylus americana
Crataegus mollis
Crocanthemum bicknellii
Crocanthemum canadense
Cryptotaenia canadensis
Cuscuta glomerata
Cuscuta gronovii
Cyperus bipartitus
Cyperus esculentus var. leptostachyus
Cyperus lupulinus
Cyperus odoratus
Cyperus schweinitzii
Cyperus strigosus
Cypripedium parviflorum var. makasin
Cypripedium parviflorum var. pubescens
Dalea purpurea
Dalea candida
Dasiphora fruticosa
Dentaria laciniata
Desmodium canadense
Desmodium illinoense
Dicentra cucullaria
Dichanthelium huachucae
Dichanthelium implicatum
Dichanthelium leibergii
Dichanthelium perlongum
Dichanthelium praecocius
Dichanthelium pseudopubescens
Dichanthelium scribnerianum
Dioscorea villosa
Dodecatheon meadia
Doellingeria umbellata
Drymocallis arguta
Dryopteris carthusiana
Dryopteris cristata
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spring beauty
false toadflax
tall horseweed
prairie coreopsis
blue-fruited dogwood
gray dogwood
red sticks
american hazelnut
downy hawthorn
pinweed rockrose
common rockrose
honewort
rope dodder
common dodder
brook flat sedge
field nut sedge
hop sand sedge
rusty nut sedge
rough sand sedge
long-scaled nut sedge
small yellow ladys slippers
large yellow ladys slippers
purple prairie clover
white prairie clover
shrubby cinquefoil
toothwort
showy ticktrefoil
illinois ticktrefoil
dutchmans breeches
old-field panic grass
common panic grass
prairie panic grass
long-stalked panic grass
long-haired panic grass
white-haired panic grass
scribners panic grass
wild yam
shooting star
flat-top aster
prairie cinquefoil
spinulose shield fern
crested wood fern
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Echinacea pallida
Echinochloa muricata
Echinocystis lobata
Eleocharis compressa
Eleocharis erythropoda
Eleocharis obtusa
Eleocharis palustris
Elodea nuttallii
Elymus canadensis
Elymus villosus
Elymus virginicus
Enemion biternatum
Epilobium ciliatum
Epilobium coloratum
Epilobium leptophyllum
Equisetum arvense
Equisetum fluviatile
Equisetum hyemale
Equisetum laevigatum
Eragrostis capillaris
Eragrostis spectabilis
Erechtites hieraciifolius
Erigeron annuus
Erigeron philadelphicus
Erigeron strigosus
Eriophorum angustifolium
Eriophorum viridicarinatum
Eryngium yuccifolium
Erythronium albidum
Eupatorium altissimum
Eupatorium perfoliatum
Euphorbia corollata
Euphorbia dentata
Euthamia graminifolia
Euthamia gymnospermoides
Eutrochium maculatum
Eutrochium purpureum
Fallopia cristata
Fallopia scandens
Festuca subverticillata
Fragaria virginiana
Fraxinus lanceolata
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pale purple coneflower
spiny barnyard grass
wild cucumber
prairie spikerush
red-rooted spikerush
blunt spikerush
marsh spikerush
slender waterweed
canada wild rye
silky wild rye
virginia wild rye
flase rue anemone
northern willowherb
cinnamon willowherb
fen willowherb
horsetail
pipes
tall scouring rush
smooth scouring rush
lace grass
purple love grass
american burnweed
annual fleabane
marsh fleabane
daisy fleabane
narrow-leaved cottongrass
keeled cottongrass
rattlesnake master
white trout lily
tall boneset
common boneset
flowering spurge
toothed spurge
smooth grass-leaved goldenrod
viscid grass-leaved goldenrod
spotted joe pye weed
purple joe pye weed
crested false buckwheat
climbing false buckwheat
nodding fescue
wild strawberry
green ash
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Galearis spectabilis
Galium aparine
Galium asprellum
Galium boreale
Galium concinnum
Galium obtusum
Galium pilosum
Galium trifidum
Galium triflorum
Gaylussacia baccata
Gentiana andrewsii
Gentiana puberulenta
Gentianopsis crinata
Gentianopsis virgata
Geranium maculatum
Geum aleppicum
Geum canadense
Geum laciniatum
Geum triflorum
Gleditsia triacanthos
Glyceria grandis
Glyceria septrentrionalis
Glyceria striata
Glyceria striata var. stricta
Gratiola neglecta
Gymnocladus dioicus
Hackelia deflexa var. americana
Hackelia virginiana
Hasteola suaveolens
Hedeoma hispida
Helenium autumnale
Helianthus giganteus
Helianthus grosseserratus
Helianthus hirsutus
Helianthus maximiliana
Helianthus x laetiflorus
Helianthus strumosus
Heliopsis helianthoides
Heracleum maximum
Hesperostipa spartea
Heuchera richardsonii
Hieracium umbellatum
8-29 | P a g e

showy orchis
wild velcro
rough bedstraw
northern bedstraw
shining bedstraw
wild madder
hairy bedstraw
small bedstraw
sweet-scented bedstraw
box huckleberry
closed gentian
prairie gentian
fringed gentian
small fringed gentian
wild geranium
yellow avens
white avens
rough avens
prairie smoke
honey locust
reed manna grass
floating manna grass
green fowl manna grass
purple fowl manna grass
clammy hedge hyssop
kentucky coffee tree
nodding stickseed
stickseed
sweet indian plantain
rough pennyroyal
sneezeweed
tall sunflower
sawtooth sunflower
hispid sunflower
maximilian sunflower
hybrid stiff sunflower
savanna sunflower
false sunflower
cow parsnip
porcupine grass
prairie alum root
canada hawkweed
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Hierochloe hirta
Hordeum jubatum
Humulus lupulus var. pubescens
Hydrophyllum virginianum
Hylodesmum glutinosum
Hypericum canadense
Hypericum gentianoides
Hypericum majus
Hypericum sphaerocarpum
Hypoxis hirsuta
Hystrix patula
Impatiens capensis
Impatiens pallida
Ionactis linariifolia
Iris virginica var. shrevei
Isanthus brachiatus
Juglans nigra
Juncus acuminatus
Juncus biflorus
Juncus brachycephalus
Juncus canadensis
Juncus dudleyi
Juncus greenei
Juncus marginatus
Juncus nodosus
Juncus tenuis
Juncus torreyi
Juncus vaseyi
Juniperus virginiana
Koeleria macrantha
Krigia biflora
Lactuca biennis
Lactuca canadensis
Lactuca floridana
Laportea canadensis
Lathyrus palustris
Lathyrus venosus
Lechea stricta
Lechea tenuifolia
Leersia oryzoides
Lemna minor
Lemna trisulca
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sweet grass
squirrel-tail barley
american hop
virginia waterleaf
pointed ticktrefoil
canadian st johns wort
orange grass
sand st johns wort
round-fruited st johns wort
yellow star grass
bottlebrush grass
spotted touch-me-not
pale touch-me-not
flax-leaved aster
blue flag
false pennyroyal
black walnut
sharp-fruited rush
two-flowered rush
short-headed rush
canadian rush
dudleys rush
greenes rush
grass-leaved rush
joint rush
path rush
torreys rush
vaseys rush
red cedar
june grass
false dandelion
blue lettuce
wild lettuce
wood lettuce
wood nettle
marsh vetchling
veiny pea
bushy pinweed
slender-leaved pinweed
rice cut grass
green duckweed
forked duckweed
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Lepidium virginicum
Leptoloma cognata
Lespedeza capitata
Lespedeza hirta
Lespedeza leptostachya
Liatris aspera
Liatris pycnostachya
Lilium michiganense
Lilium philadelphicum var. andinum
Lindernia dubia
Liparis loeselii
Lithospermum canescens
Lithospermum incisum
Lobelia inflata
Lobelia kalmii
Lobelia siphilitica
Lobelia spicata
Lonicera reticulata
Ludwigia palustris var. americana
Ludwigia polycarpa
Lupinus perennis var. occidentalis
Luzula multiflora
Lycopus americanus
Lycopus uniflorus
Lysimachia ciliata
Lysimachia lanceolata
Lysimachia quadriflora
Lysimachia thyrsiflora
Lythrum alatum
Malus ioensis
Mentha canadensis
Micranthes pensylvanica
Mimulus ringens
Moehringia lateriflora
Monarda fistulosa
Muhlenbergia glomerata
Muhlenbergia mexicana
Muhlenbergia racemosa
Muhlenbergia schreberi
Napaea dioica
Oenothera biennis
Oenothera laciniata
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common pepper cress
fall witch grass
round-headed bush clover
hairy bush clover
prairie bush clover
rough blazing star
prairie gay feather
michigan lily
wood lily
false pimpernel
green twayblade
hoary puccoon
fringed puccoon
indian tobacco
bog lobelia
great blue lobelia
pale-spiked lobelia
yellow honeysuckle
marsh purslane
false loosestrife
wild lupine
common woodrush
common water horehound
northern bugleweed
fringed loosestrife
prairie loosestrife
fen loosestrife
tufted loosestrife
winged loosestrife
iowa crab apple
wild mint
swamp saxifrage
monkey flower
wood sandwort
wild bergamot
marsh wild timothy
wood satin grass
upland wild timothy
nimblewill
glade mallow
common evening primrose
ragged evening primrose
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Oenothera rhombipetala
Oligoneuron riddellii
Oligoneuron rigidum
Onoclea sensibilis
Osmorhiza claytonii
Osmorhiza longistylis
Osmunda claytoniana
Osmunda spectabilis
Osmundastrum cinnamomeum
Oxalis dillenii
Oxalis stricta
Oxypolis rigidior
Packera aurea
Packera paupercula
Packera plattensis
Packera pseudaurea var. semicordata
Panicum capillare
Panicum dichotomiflorum
Panicum virgatum
Parnassia glauca
Parthenocissus inserta
Parthenocissus quinquefolia
Pedicularis canadensis
Pedicularis lanceolata
Penstemon digitalis
Penstemon grandiflorus
Penstemon pallidus
Penthorum sedoides
Persicaria amphibia var. stipulacea
Persicaria careyi
Persicaria coccinea
Persicaria hydropiper
Persicaria hydropiperoides
Persicaria pensylvanica
Persicaria punctata
Phlox bifida
Phlox maculata
Phlox pilosa var. fulgida
Phragmites americanus
Phryma leptostachya
Physalis heterophylla
Physalis longifolia
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western evening primrose
riddells goldenrod
stiff goldenrod
sensitive fern
hairy sweet cicely
smooth sweet cicely
interrupted fern
royal fern
cinnamon fern
common wood sorrel
tall wood sorrel
cowbane
golden ragwort
balsam ragwort
prairie ragwort
false golden ragwort
old witch grass
knee grass
switch grass
grass of parnassus
thicket creeper
virginia creeper
wood betony
fen betony
foxglove beard tongue
large-flowered beard tongue
pale beard tongue
ditch stonecrop
marsh smartweed
careys smartweed
water smartweed
woodland water pepper
mild water pepper
pinkweed
water pepper
sand phlox
sweet william phlox
prairie phlox
american reed
lopseed
clammy ground cherry
tall ground cherry
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Physalis virginiana
Physocarpus opulifolius
Physostegia virginiana
Phytolacca americana
Pilea fontana
Pilea pumila
Plantago rugelii
Platanthera aquilonis
Platanthera lacera
Platanthera leucophaea
Platanus occidentalis
Poa palustris
Podophyllum peltatum
Polemonium reptans
Polygala cruciata var. aquilonia
Polygala polygama var. obtusata
Polygala sanguinea
Polygala senega
Polygala verticillata var. isocycla
Polygonatum biflorum
Polygonum buxiforme
Polygonella articulata
Polygonum tenue
Populus deltoides
Populus tremuloides
Potamogeton foliosus
Potamogeton illinoensis
Potamogeton nodosus
Potentilla norvegica
Potentilla simplex
Prenanthes aspera
Prenanthes racemosa
Proserpinaca palustris
Prunella vulgaris var. lanceolata
Prunus americana
Prunus pensylvanica
Prunus serotina
Prunus virginiana
Pseudognaphalium obtusifolium
Ptelea trifoliata
Pteridium aquilinum var. latiusculum
Pulsatilla patens
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prairie ground cherry
ninebark
obedient plant
pokeweed
bog clearweed
clearweed
red-stalked plantain
northern bog orchid
ragged fringed orchid
eastern prairie fringed orchid
sycamore
marsh bluegrass
mayapple
jacobs ladder
cross milkwort
purple milkwort
field milkwort
seneca snakeroot
whorled milkwort
smooth solomons seal
boxwood knotweed
jointweed
wiry knotweed
eastern cottonwood
quaking aspen
leafy pondweed
illinois pondweed
long-leaved pondweed
rough cinquefoil
common cinquefoil
rough prairie lettuce
smooth prairie lettuce
mermaid weed
wood self heal
wild plum
pin cherry
wild black cherry
choke cherry
old-field balsam
wafer ash
bracken fern
pasque flower
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Pycnanthemum pilosum
Pycnanthemum tenuifolium
Pycnanthemum virginianum
Pyrola elliptica
Quercus alba
Quercus bicolor
Quercus macrocarpa
Quercus rubra
Quercus velutina
Ranunculus abortivus
Ranunculus flabellaris
Ranunculus longirostris
Ranunculus pensylvanicus
Ranunculus sceleratus
Ranunculus septentrionalis
Ratibida pinnata
Rhus glabra
Rhus typhina
Ribes americanum
Ribes hirtellum var. calcicola
Ribes missouriense
Roegneria subsecunda
Roegneria trachycaula
Rorippa palustris var. fernaldiana
Rosa blanda
Rosa carolina
Rosa palustris
Rubus allegheniensis
Rubus alumnus
Rubus bellobatus
Rubus frondosus
Rubus hispidus
Rubus michiganensis
Rubus occidentalis
Rubus pubescens
Rubus strigosus
Rubus wheeleri
Rudbeckia hirta
Rudbeckia hirta var. pulcherrima
Rudbeckia laciniata
Rudbeckia subtomentosa
Rudbeckia sullivantii
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hairy mountain mint
slender mountain mint
common mountain mint
large-leaved shinleaf
white oak
swamp white oak
bur oak
red oak
black oak
small-flowered buttercup
yellow water crowfoot
white water crowfoot
bristly buttercup
cursed buttercup
swamp crowfoot
yellow coneflower
smooth sumac
staghorn sumac
wild black currant
downy northern gooseberry
missouri wild gooseberry
bearded wheat grass
slender wheat grass
marsh cress
early wild rose
pasture rose
thorny swamp rose
highbush blackberry
heart-leaved blackberry
kittatinny blackberry
leafy bramble
swamp dewberry
short-stalked dewberry
black raspberry
dwarf raspberry
red raspberry
wheelers bristly dewberry
black-eyed susan
narrow-leaved black-eyed susan
wild golden glow
sweet black-eyed susan
fen black-eyed susan
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Rudbeckia triloba
Rumex altissimus
Rumex orbiculatus
Sagittaria latifolia
Salix amygdaloides
Salix bebbiana
Salix candida
Salix discolor
Salix eriocephala
Salix humilis
Salix interior
Salix lucida
Salix myricoides
Salix nigra
Salix petiolaris
Salix sericea
Salix x glatfelteri
Sambucus canadensis
Sanguinaria canadensis
Sanicula marilandica
Sanicula odorata
Sceptridium dissectum
Schizachyrium scoparium
Schoenoplectus acutus
Schoenoplectus tabernaemontani
Scirpus atrovirens
Scirpus cyperinus
Scirpus pendulus
Scleria triglomerata
Scrophularia marilandica
Scutellaria galericulata
Scutellaria lateriflora
Scutellaria parvula
Sicyos angulatus
Silene antirrhina
Silene nivea
Silene stellata
Silphium integrifolium var. deamii
Silphium integrifolium var. neglectum
Silphium laciniatum
Silphium perfoliatum
Silphium terebinthinaceum
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brown black-eyed susan
pale dock
great water dock
common arrowhead
peach-leaved willow
beaked willow
hoary willow
pussy willow
heart-leaved willow
prairie willow
sandbar willow
shining willow
blue-leaved willow
black willow
meadow willow
silky willow
hybrid black willow
elderberry
bloodroot
black snakeroot
clustered black snakeroot
cut-leaved grape fern
little bluestem
hard-stemmed bulrush
great bulrush
dark green rush
woolgrass
red bulrush
tall nut rush
late figwort
marsh skullcap
mad-dog skullcap
small skullcap
bur cucumber
sleepy catchfly
snowy campion
starry campion
deams rosinweed
bald rosinweed
compass plant
cup plant
prairie dock
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Sisyrinchium campestre
Sium suave
Smilacina racemosa
Smilacina stellata
Smilax herbacea
Smilax hispida
Smilax lasioneura
Solidago altissima
Solidago canadensis
Solidago gigantea
Solidago juncea
Solidago uliginosa
Solidago ulmifolia
Sorghastrum nutans
Sparganium americanum
Sparganium eurycarpum
Spartina pectinata
Sphenopholis intermedia
Sphenopholis obtusata
Spiraea alba
Spiranthes cernua
Spiranthes magnicamporum
Spirodella polyrhiza
Sporobolus clandestinus
Sporobolus cryptandrus
Sporobolus heterolepis
Sporobolus neglectus
Sporobolus vaginiflorus
Stachys hispida
Stachys pilosa
Stellaria longifolia
Symphyotrichum boreale
Symphyotrichum cordifolium
Symphyotrichum drummondii
Symphyotrichum ericoides
Symphyotrichum firmum
Symphyotrichum lanceolatum
Symphyotrichum lateriflorum
Symphyotrichum novae-angliae
Symphyotrichum ontarionis
Symphyotrichum pilosum
Symphyotrichum praealtum
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prairie blue-eyed grass
tall water parsnip
feathery false solomons seal
starry false solomons seal
smooth carrion flower
bristly cat brier
common carrion flower
tall goldenrod
canada goldenrod
late goldenrod
early goldenrod
bog goldenrod
elm-leaved goldenrod
indian grass
american bur reed
common bur reed
prairie cordgrass
slender wedge grass
prairie wedge grass
meadowsweet
nodding ladys tresses
great plains ladys tresses
great duckweed
hidden dropseed
sand dropseed
prairie dropseed
small dropseed
poverty dropseed
marsh hedge nettle
woundwort
long-leaved stitchwort
rush aster
heart-leaved aster
drummonds aster
heath aster
shining aster
panicled aster
calico aster
new england aster
ontario aster
hairy aster
willow aster
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Symphyotrichum puniceum
Symplocarpus foetidus
Taenidia integerrima
Teucrium canadense
Thalictrum dasycarpum
Thalictrum dasycarpum var. hypoglaucum
Thalictrum dioicum
Thalictrum revolutum
Thaspium trifoliatum
Thelypteris palustris
Tilia americana
Toxicodendron radicans
Tracaulon sagittatum
Tradescantia ohiensis
Triadenum fraseri
Trillium flexipes
Trillium recurvatum
Turritis glabra
Typha latifolia
Ulmus americana
Ulmus rubra
Urtica gracilis
Uvularia grandiflora
Vaccinium angustifolium
Vaccinium corymbosum
Valeriana edulis var. ciliata
Verbena hastata
Verbena stricta
Verbena urticifolia
Verbesina alternifolia
Vernonia fasciculata
Veronicastrum virginicum
Viburnum lentago
Vicia americana
Viola cucullata
Viola nephrophylla
Viola pallens
Viola palmata
Viola pedata var. lineariloba
Viola pedatifida
Viola pubescens var. scabriuscula
Viola sagittata
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bristly aster
skunk cabbage
yellow pimpernel
canadian germander
purple meadow rue
smooth meadow rue
early meadow rue
waxy meadow rue
meadow parsnip
marsh shield fern
american linden
poison ivy
arrow-leaved tear-thumb
common spiderwort
marsh st johns wort
declined trillium
prairie trillium
tower mustard
broad-leaved cattail
american elm
slippery elm
tall nettle
bellwort
early low blueberry
highbush blueberry
common valerian
blue vervain
hoary vervain
hairy white vervain
wingstem
common ironweed
culvers root
nannyberry
american vetch
hooded violet
northern bog violet
smooth white violet
palm violet
birds foot violet
prairie violet
smooth yellow violet
arrow-leaved violet
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Viola sororia
Vitis aestivalis
Vitis riparia
Vulpia octoflora
Xyris torta
Zanthoxylum americanum
Zizia aptera
Zizia aurea
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common blue violet
summer grape
riverbank grape
six-weeks fescue
slender yellow-eyed grass
prickly ash
heart-leaved meadow parsnip
golden alexanders
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Non-native Species
Scientific Name
Abutilon theophrasti
Agropyron desertorum
Agrostis gigantea
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Common Name
velvetleaf
desert wheat grass
redtop
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Alliaria petiolata
Amaranthus albus
Amaranthus palmeri
Amaranthus powellii
Anthemis cotula
Arctium minus
Armoracia rusticana
Artemisia ludoviciana
Asparagus officinalis
Barbarea vulgaris
Berberis thunbergii
Berteroa incana
Bromus inermis
Bromus japonicus
Bromus tectorum
Cannabis sativa
Capsella bursa-pastoris
Carduus acanthoides
Carduus nutans
Carum carvi
Centaurea stoebe ssp. micranthos
Cerastium fontanum
Cercis canadensis
Chamaesyce glyptosperma
Chenopodium album
Chionodoxa sardensis
Cichorium intybus
Cirsium arvense
Cirsium vulgare
Commelina communis
Convallaria majalis
Convolvulus arvensis
Coreopsis tripteris
Crocus vernus
Dactylis glomerata
Daucus carota
Dianthus armeria
Digitaria ischaemum
Digitaria sanguinalis
Echinacea purpurea
Echinochloa crus-galli
Elaeagnus angustifolia
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garlic mustard
tumbleweed
careless weed
tall amaranth
dog fennel
common burdock
horse radish
white sage
asparagus
common yellow rocket
japanese barberry
hoary alyssum
hungarian brome
japanese brome
downy chess
marijuana
shepherds purse
plumeless thistle
musk thistle
caraway
spotted knapweed
mouse-ear chickweed
redbud
smooth creeping spurge
lambs quarters
false squill
chicory
field thistle
bull thistle
common day flower
lily-of-the-valley
field bindweed
tall coreopsis
spring crocus
orchard grass
queen annes lace
deptford pink
smooth crabgrass
hairy crabgrass
purple coneflower
barnyard grass
russian olive
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Elytrigia repens
Eragrostis cilianensis
Euonymus alatus
Festuca rubra
Frangula alnus
Gaura biennis
Geranium sibiricum
Glechoma hederacea
Helianthus mollis
Helianthus x cinereus
Hemerocallis fulva
Hesperis matronalis
Hieracium caespitosum
Hypericum perforatum
Ipomopsis rubra
Lactuca saligna
Lactuca serriola
Lamium amplexicaule
Lamium purpureum
Lathyrus tuberosus
Leonurus cardiaca
Lepidium campestre
Lepidium densiflorum
Leucanthemum vulgare var. pinnatifidum
Linaria vulgaris
Lolium perenne
Lonicera maackii
Lonicera tatarica
Lonicera x bella
Lotus corniculatus
Lysimachia nummularia
Lythrum salicaria
Maclura pomifera
Malus pumila
Malus toringo
Matricaria discoidea
Medicago lupulina
Medicago sativa
Melilotus albus
Melilotus officinalis
Mirabilis nyctaginea
Miscanthus sacchariflorus
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quack grass
stink grass
winged euonymus
red fescue
glossy buckthorn
biennial gaura
siberian cranesbill
creeping charlie
downy sunflower
gray sunflower
orange daylily
dames rocket
yellow field hawkweed
common st johns wort
standing cypress
willow lettuce
prickly lettuce
henbit
purple henbit
dutch mice
motherwort
field cress
small pepper cress
ox-eye daisy
butter-and-eggs
perennial rye grass
amur honeysuckle
tartarian honeysuckle
showy fly honeysuckle
birds foot trefoil
moneywort
purple loosestrife
osage orange
apple
japanese crab apple
pineapple weed
black medick
alfalfa
white sweet clover
yellow sweet clover
wild four oclock
silver grass
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Mollugo verticillata
Monarda punctata
Morus alba var. tatarica
Muhlenbergia racemosa
Mulgedium pulchellum
Narcissusmpseudonarcissus
Nasturtium officinale
Nepeta cataria
Pascopyrum smithii
Pastinaca sativa
Persicaria maculosa
Phalaris arundinacea
Phleum pratense
Phlox paniculata
Phragmites australis
Picea abies
Picea pungens
Pinus strobus
Pinus resinosa
Plantago lanceolata
Plantago major
Poa compressa
Poa pratensis
Portulaca oleracea
Potamogeton crispus
Potentilla recta
Prunella vulgaris
Puschkinia scilloides
Ranunculus acris
Reynoutria japonica
Rhamnus cathartica
Rheum rhaponticum
Robinia hispida
Robinia pseudoacacia
Rosa multiflora
Rosa rubiginosa
Rumex acetosella
Rumex crispus
Salix babyolinca
Salix fragilis
Salix x rubens
Saponaria officinalis
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carpetweed
horse mint
russian mulberry
upland wild timothy
showy blue lettuce
common daffodil
common watercress
catnip
western wheat grass
wild parsnip
ladys thumb
reed canary grass
timothy
fall phlox
common reed
norway spruce
colorado blue spruce
white pine
red pine
english plantain
common plantain
canada bluegrass
kentucky bluegrass
purslane
beginners pondweed
sulfur cinquefoil
lawn self heal
striped squill
tall buttercup
japanese knotweed
common buckthorn
false rhubarb
bristly locust
black locust
multiflora rose
rusty sweetbriar
field sorrel
curly dock
weeping willow
crack willow
hybrid crack willow
soapwort
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Schedonorus arundinaceus
Schedonorus pratensis
Scilla siberica
Securigera varia
Setaria faberi
Setaria pumila
Setaria viridis
Silene latifolia
Silene vulgaris
Sisymbrium officinale
Solanum carolinense
Solanum dulcamara
Solanum rostratum
Sonchus arvensis
Sonchus asper
Sporobolus compositus
Stellaria graminia
Tagetes erecta
Taraxacum officinale
Thlaspi arvense
Tragopogon dubius
Tragopogon pratensis
Trifolium arvense
Trifolium dubium
Trifolium hybridum
Trifolium pratense
Trifolium repens
Typha x glauca
Ulmus pumila
Verbascum blattaria
Verbascum thapsus
Veronica arvensis
Veronica serpyllifolia
Viburnum opulus
Viburnum recognitum
Vicia villosa
Vinca minor
Xanthium strumarium var. canadense
Yucca falccida
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tall fescue
meadow fescue
siberian squill
crown vetch
giant foxtail
yellow foxtail
green foxtail
white campion
bladder campion
hedge mustard
horse nettle
deadly nightshade
buffalo bur
field sow thistle
spiny sow thistle
rough dropseed
grass-leaved stitchwort
marigold
common dandelion
large-fruited penny cress
sand goats beard
common goats beard
rabbits-foot clover
little hop clover
alsike clover
red clover
white clover
hybrid cattail
siberian elm
moth mullein
common mullein
corn speedwell
thyme-leaved speedwell
european cranberry bush
smooth arrowwood
downy winter vetch
running periwinkle
common cocklebur
adams needle
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Sources:
The Flora and Vegetational History of Winnebago County, Illinois (1994)
Flora of Winnebago County, Illinois (1955)
The Flora of Rock County, Wisconsin (1971)
Plants of a Northern Illinois Sand Deposit (1957)
Briggs Wetland Survey (1994-2001)
Newark Road Prairie Survey (1979)
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Appendix E: Fecal Coliform Water Sampling Protocol
Introduction
In order to identify probable sources and causes of fecal coliform in the Illinois portion of the Raccoon
Creek Watershed, surface water was tested for fecal coliform at 18 different locations within the
watershed. Sampling protocol for this project was adapted from the City of Rockford’s Monitoring and
Sampling Program Standard Operating Procedure (SOP). The City of Rockford utilizes this SOP for their
standard annual storm and sewer water sampling. Staff also referenced the Illinois Environmental
Protection Agency (Illinois EPA) Sample Collector’s Handbook. Illinois municipalities utilize this Illinois
EPA Handbook to ensure public water supply meets the Illinois Environmental Protection Agency’s
drinking water regulations.
Staff
Sampling was performed by Alyssa Robinson and Rebecca Olson, consultants of Olson Ecological
Solutions. Both Alyssa and Rebecca delivered samples to the laboratory throughout the day of sampling
in order to ensure samples were delivered within the six-hour maximum hold time after collection. Staff
took all safety precautions into consideration, including wearing gloves, being aware of surroundings
and potential hazards, and ensuring samples were not contaminated.
Laboratory
Samples were delivered to and tested by the Rock River Water Reclamation District Laboratory in
Rockford, IL.
Lab Contact: Mary Johnson
Lab Supervisor
mjohnson@rrwrd.illinois.gov
815.387.7523

Location:
Rock River Water Reclamation District Laboratory
3333 Kishwaukee St.
Rockford, IL 61109

One consultant took all samples collected in the morning to the lab by 9:45, within three hours of
sampling, while the other consultant continued to sample the streams. A chain of custody form was
completed during the transfer of samples from one consultant to the other. The second consultant took
the remaining samples to the lab by 3:00, within the six-hour suggested time frame for sample
freshness.
Supplies
• Hip waders
• Latex gloves
• Cooler (for storing and transporting samples)
• Ice (for preserving sample)
• Permanent marker/pen (for labeling samples)
• Chain of Custody Sheets (from laboratory)
• 18 Sterile six-ounce field bottles (from laboratory)
• Labels for the field bottles (from laboratory)
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Protocol Procedure
Sampling protocol for this project was primarily adapted from the City of Rockford’s Monitoring and
Sampling Program: Standard Operating Procedure (SOP). The City of Rockford Stormwater team utilizes
this SOP for routine storm sewer and tributary sampling. They test for fecal coliform, along with other
water parameters, four times a year at five specified locations. For the purpose of this study, water
samples were taken one time on Tuesday, August 13, 2019, and were tested for fecal coliform only. The
Illinois Environmental Protection Agency lists Raccoon Creek as a 303d stream impaired by fecal coliform
(Resource Management Mapping Service). For this reason, consultants only tested for fecal coliform for
this project.
Sampling was conducted on Tuesday, August 13th, 2019, which fell into a wet weather period. Wet
weather sampling occurs during or immediately after a rain event in order to evaluate if pollutants are
being flushed into a waterway via stormwater runoff. According to the National Weather Service,
measurable rainfall is a storm event with greater than or equal to 0.01 inches of rainfall. Consultants
considered weather conditions when selecting the sample collection day. Weather conditions that
would have delayed sampling include large storm events, flooding, high velocity flows, and drought.
Consultants utilized the National Weather Service website to view weather report data from the Chicago
Rockford International Airport. The National Weather Service information can be found at
https://w1.weather.gov/data/obhistory/KRFD.html. The National Weather Service Climate Report for
August 13th, 2019 can be found at the end of this chapter.
Consultants started sampling as close as possible to the end of a rain event that occurred on the evening
of 8/12/19 and continued through the early morning of 8/13/19. The sampled storm began at 5:30 pm
on 8/12/19. It had been sprinkling prior to the storm since about 3:30 pm on 8/12/19. The soonest
possible sampling associated after this storm event was daylight on 8/13/19. Sampling began on
8/13/19 at 6:45 am.
Consultants performed grab samples by hand. Sterile field bottles were retrieved from the Rock River
Water Reclamation District Laboratory, in Rockford, IL. Bottles were examined for broken caps or seals
to ensure sterility. The samples were collected from Raccoon Creek, East Fork Raccoon Creek, or
tributaries of either Creek. Before taking samples, staff labeled the field bottle with the sample identifier
(found in Table 3.1), date, time of collection, and bottle type (i.e. Fecal Coliform). All sample bottle types
were Fecal Coliform.
Field bottle caps were not removed until just before sample collection. Consultants avoided touching
the inside of caps and field bottles. Samples were taken directly from the surface water into the sterile
6-ounce field bottles with sodium thiosulfate preservative. Consultants ensured to not overfill each field
bottle in order to allow for the correct amount of preservative per sample. Labeled, uncapped field
bottles were submerged in the water flow by hand and filled without debris from surface or bottom of
flow. Samples were taken from flowing water deep enough to accommodate the field bottle size.
Consultants noted any sample sites with no flow or stagnation. If a situation occurred that potentially
caused sample contamination, the sample was discarded. Once collected, samples were placed in a
cooler on ice. Consultants delivered the samples to the lab between 3-6 hours of collection.
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Protocol Sources
City of Rockford. Monitoring and Sampling Program: Standard Operating Procedures. June 2015.
Illinois Environmental Protection Agency, Illinois State Geological Survey, & CyberInfrastructure and
Geospatial Information Laboratory. “Resource Management Mapping Service.” Retrieved from
http://www.rmms.illinois.edu/RMMS-JSAPI/
Illinois Environmental Protection Agency. Sample Collector’s Handbook. Retrieved from
http://www.epa.state.il.us/water/compliance/drinking-water/collectors-handbook/sample-collectorshandbook.pdf
Land Studies. “Wet Weather vs. Dry Weather Sampling.” Retrieved from https://landstudies.com/wet-weather-vsdry-weather-sampling/
National Water Quality Monitoring Council. Water Quality Data. Retrieved from
https://www.waterqualitydata.us/portal/#countrycode=US&statecode=US%3A17&countyc
ode=US%3A17%3A201&siteid=USGS-05437400&siteid=ILRIVERWATCHR0113401&siteid=ILRIVERWATCH-R0113402&siteid=ILRIVERWATCH-R0113403&siteid=IL_EPA-PWA01&siteid=IL_EPA-PWA-02&mimeType=csv&sorted=no
National Weather Service. National Oceanic and Atmospheric Administration. “Forecast Terms.” Retrieved from
https://www.weather.gov/bgm/forecast_terms
National Weather Service. National Oceanic and Atmospheric Administration. Retrieved from
https://w1.weather.gov/data/obhistory/KRFD.html
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