5.0
Causes/Sources
of Impairment &
Reduction Targets

5.1 Causes & Sources of
Impairment

ccording to lllinois EPA’s
most recent 2018 /ntegrated
Water Quality Report and
Section 303(d) List, Upper
South Branch Kishwaukee River
(IEPA Segment Codes: IL_PQC-
02 and IL_PQC-13) are “Fully
Supporting” for Aquatic Life, “Not
Supporting” for Fish Consumption,
and the upper half of the
Kishwaukee is also “Not Supporting”
for Aesthetic Quality, neither
reach was assessed for Primary
Contact Recreation. The sources of
impairment are unknown for both
segments. Recent water quality
data collected within the Upper
South Branch Kishwaukee River
indicates likely overall impairment
from elevated total phosphorus,
total nitrogen, and total suspended
solids (sediment). For more detailed
information on water quality and
designated uses and impairments,
see Section 4.1.

There are also non-water

quality related impairments in

the watershed such as habitat
degradation, loss of open space,
hydrologic and flow changes,
reduced groundwater infiltration,
and structural flood damage. Many
different causes and sources are
related to these impairments.

Table 39 summarizes all known

or potential causes and sources

of watershed impairment as
documented by lllinois EPA, items
identified via Applied Ecological
Service’'s watershed resource
inventory, and input from the
Watershed Steering Committee who
met during the planning process to
discuss impairments.
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Table 39. Known and potential causes and sources of watershed impairment.

lllinois EPA or other
Impairment

Cause of Impairment Known or Potential Source of Impairment
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5.2 Critical Areas, Management
Measures & Estimated
Impairment Reductions

or this watershed plan

a “Critical Area” is best

described as a location in

the watershed where existing
or potential future causes and
sources of an impairment or existing
function are significantly worse than
other areas of the watershed. Five
Critical Area types were identified
in Upper South Branch Kishwaukee
River watershed and include:

1. poorly designed/functional
detention basins or detention
needs;

2. large drained wetland
complexes;

3. highly degraded stream and
riparian area reaches;

4. agricultural areas in need of
additional or enhanced infield
practices; and

5. other management measure
recommendations.

Short descriptions of each Critical
Area type are included below.
Table 40 includes summaries of the
current condition at each Critical
Area (by type) and recommended
Management Measures with
estimated nutrient and sediment
load reductions expected. The list
of Critical Areas identified in the
following paragraphs is a subset
of the full management measures
as found in the Action Plan section
of this report. Figure 57 maps the
location of each Critical Area.

Pollutant load reductions are
evaluated for the majority of

the Critical Area Management
Measures based on efficiency
calculations developed for the
USEPA’s Region 5 Model. This
model uses “Pollutants Controlled
Calculation and Documentation
for Section 319 Watersheds
Training Manual” (MDEQ, 1999)

to provide estimates nutrient and
sediment load reductions from
the implementation of agricultural
Management Measures. Estimate
of nutrient and sediment load
reduction from implementation of
urban Management Measures is
based on efficiency calculations
developed by lllinois EPA. lllinois
EPA pollutant load reduction
worksheets for each Management
Measure, including Critical Areas,
are located in Appendix D.

Critical Detention Basins

Critical detention basins are
generally defined as existing basins
that provide poor ecological and
water quality benefits in areas
where these attributes are needed.
Twenty (20) detention basins meet
the criteria of a Critical Area based
of their location, function, and size.
Most of the Critical Area detention
basin retrofit recommendations
are located within the City of
DeKalb. The most common
recommendation is to naturalize
basins that are currently turf grass
with native vegetation to provide
better water quality improvement,
greater infiltration, and improve
wildlife habitat. A summary of the
detention basins in the watershed is
included in Section 3.14.

Critical Wetland Restoration Sites
Critical wetlands restoration sites
are generally associated with large
areas that were historically wetland
prior to European settlement in

the 1830s but were drained for
agricultural purposes. Many of these
historic wetlands can be restored
by breaking existing drain tiles and
planting with native vegetation.
Wetland restorations are among
the most recommended projects
to improve water quality, reduce
flooding, and improve wildlife
habitat. Ten Critical Area wetland
restoration recommendations were
identified in the watershed. Critical
Area status was assigned based

on location, size, and restoration
potential. A detailed summary of
the extent of drained wetlands and
restoration opportunities in the
watershed is included in Section
3.14.

Critical Stream and Riparian Area
Reaches

Critical stream and riparian area
reaches are those with highly
eroded streambanks that are a
major source of total suspended
solids (sediment) carrying attached
phosphorus and nitrogen and/or
where buffers adjacent to stream
reaches are in poor ecological
condition or areas lacking a buffer
but with excellent ecological
restoration and remediation
potential to improve water quality
and habitat conditions. Streambank
stabilization using bioengineering
where necessary, installation

of artificial riffles in stream, and
improved and expanded riparian
areas on Critical Area stream
reaches will greatly reduce
sediment and nutrient transport
downstream while improving
habitat and increasing oxygen
levels. Thirty-two (32) stream
reaches totaling 215,995 linear feet
were identified as Critical Areas.
Section 3.14 includes a complete
summary of streams, tributaries,
and riparian areas in the watershed.

According to research, nitrogen
generally travels 18 times further
in a buried stream than in an open
stream due to the lack of plants
and other organic matter that could
feed on those nitrates, keeping
streams healthy and oxygenated
(Bliss, 2015). Nitrogen levels in
Upper South Branch Kishwaukee
River watershed are particularly
high and one Critical Area solution
is to daylight or unbury portions

of Tributary 15 Reach 2 running
through NIU’s campus that are
currently piped underground.
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Critical Agricultural Land
Management

It is well documented that
agricultural land is a significant
contributor of nutrients and
sediment in watersheds. According
to modeling, agricultural areas
contribute between 28% and 37% of
the nutrient load and nearly 53% of
the sediment load in the watershed.
There are currently 50,405 acres

of cropland in the watershed. Four
(4) agricultural areas (totaling 48
acres) in need of additional grass
waterways or vegetated swales were
identified as Critical Areas based

on their size and/or location in the
watershed. For a full summary of
agricultural areas, see Section 3.15.

As an additional Critical Area
recommendation, AES recommends

encouraging the 39% (19,658 acres)
of cropland landowners already
participating in reduced or low
residue tillage (30-59% residue)

to increase residue to 60% or

more on their lands. This change
alone could reduce watershed
wide pollutant loads by 16,912 Ibs/
year of nitrogen, 7,506 lbs/year of
phosphorus, and 3,025 tons/year
of sediment, constituting the single
largest pollutant reduction potential
in the watershed. More details on
this recommendation can be found
in Section 6.1.13.

Other Critical Management
Measures

Several potential Management
Measure projects were identified
that fit under miscellaneous other
categories. In total there were

13 Critical Area projects that

fell into the other management
measures, including 5 Natural
area restorations, 3 Golf course
naturalizations, 1 Parking lot

best management practice
recommendations, 1 swale retrofit,
1 turf/park retrofit, 1 wetland
management area, and 1 project
to maintain a series of naturalized
detention basins. These areas
were typically determined to be
Critical Areas due to existing

or potential future causes and
sources of an impairment or where
existing function is significantly
worse than other areas of the
watershed. More information
about other management measure
recommendations can be found in
Section 6.2.6.
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5.3 Watershed Impairment
Reduction Targets

stablishing “Impairment
Reduction Targets” is
important because these
targets provide a means
to measure how implementation
of Management Measures at
Critical Areas is expected to reduce
watershed impairments over time.
Table 41 summarizes the basis for
known impairments and nonpoint
source reduction targets. Since
Kishwaukee Water Reclamation
District is a permitted source under
IEPA’'s NPDES permit system, their
relative contribution to pollutant
loading was not included in the
calculation of reduction targets.
Reduction targets listed in Table
41 are based on documented
information, STEPL modeling
results, average water quality
sampling results at the BB/IL-02
monitoring locations, and water
quality standards and criteria set
by the Illinois Pollution Control
Board (IPCB, 2011), USEPA (2000),

and USGS (2006). It is important to
note that the assumption is made
that percent decrease in sample
concentration (mg/l) needed
correlates to the percent reduction
in annual load (lbs/yr or tons/yr)
for phosphorus, nitrogen, and total

suspended solids reduction targets.

In addition, Table 41 summarizes
the load reduction of phosphorus,
nitrogen, and total suspended
solids expected from addressing
Critical Areas.

Watershed-Wide Reduction
Targets for Phosphorus, Nitrogen,
and Suspended Solids
Watershed-wide nitrogen

and phosphorus reduction
targets could not be attained

by addressing Critical Areas
alone according to the pollutant
reduction calculations; however,
the total suspended solids
reduction target can be met.
Critical Areas alone would
remove 12,926 lbs/yr (24% of
the target) and 37,303 (20% of
the target) of phosphorus and

nitrogen, respectively. However,
approximately 7,630 tons/yr of
total suspended solids or 377% of
the target could be removed by
addressing Critical Areas.

Additional watershed-wide
reduction targets were established
for habitat degradation,
hydromodification and flow
changes, and overbank

flooding flood problems.

Habitat degradation and
hydromodification and flow
changes targets could be met

by implementing riparian area
restoration and by restoring
wetlands. Each of the eight
overbank flooding flood problem
areas can be addressed on a case
by case basis to meet targets.
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