
1555.0 Causes/Sources of Impairment & Reduction Targets

5.1 Causes & Sources of 
Impairment

According to Illinois EPA’s 
most recent 2018 Integrated 
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 Illinois 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.

5.0
Causes/Sources 
of Impairment & 
Reduction Targets
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Illinois EPA or other 
Impairment Cause of Impairment Known or Potential Source of Impairment

Water Quality: Aquatic Life
Nutrients- 

known impairment: 
(Phosphorus & Nitrogen)

Agricultural row crop runoff;
Streambank erosion;
Residential, Ag, and commercial lawn fertilizer;
Failing septic systems;
Inadequate nutrient restrictions/policy;
Level of landowner education;
Wastewater treatment plants;
Buried stream sections (nitrogen)

Water Quality: Aquatic Life, 
Aesthetic Quality

Sediment- 
known impairment

(Total Suspended Solids/
turbidity)

Agricultural runoff; 
Streambank erosion;
Construction sites;
Existing & future urban runoff;

Water Quality: Aquatic Life Chlorides (salinity)- 
potential future impairment

Deicing operations on roads & parking lots;
Inadequate deicing policies;
Level of public education

Fish Consumption
Polychlorinated Biphenyls 

(PCBs) and Mercury- 
known impairment

Urban runoff;
Historic commercial and industrial runoff;
Atmospheric deposition (mercury)

Habitat Degradation

Invasive/non-native plant 
species in riparian and other 

natural areas- 
known impairment

Spread from existing and introduced populations;
Level of public education;
Lack of maintenance and management

Habitat Degradation

Loss and fragmentation of open 
space/natural habitat due to 

development - 
known impairment

Inadequate protection policy;
Lack of land acquisition funds;
Traditional development design;
Streambank, channel, and riparian area modification;
Lack of appropriate land management;
Lack of restoration and maintenance funds;
Wetland loss

Hydrologic and Flow 
Changes

Alteration of natural drainage 
channels; buried streams; 

impervious surfaces-
known impairment

Existing & future urban runoff;
Wetland loss

Overbank Flooding
Encroachment in 100-year 

floodplain- 
known impairment

Channelized streams;
Wetland loss;
Poor detention basin design & function;
Existing and future urban impervious surfaces;
Agricultural drain tiles

Table 39. Known and potential causes and sources of watershed impairment.
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5.2 Critical Areas, Management 
Measures & Estimated 
Impairment Reductions

For 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 Illinois EPA. Illinois 
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 lbs/
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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1695.0 Causes/Sources of Impairment & Reduction Targets

5.3 Watershed Impairment 
Reduction Targets

Establishing “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. 



Upper South Branch Kishwaukee River Watershed Improvement Plan170

Ta
b

le
 4

1
. 

B
a

si
s 

fo
r 

kn
o

w
n
 im

p
a

ir
m

e
n
ts

, 
re

d
u
c
ti
o

n
 t

a
rg

e
ts

, 
&

 im
p

a
ir
m

e
n
t 

re
d

u
c
ti
o

n
 f
o

r 
p

o
llu

ta
n
ts

 f
ro

m
 C

ri
ti
c
a

l A
re

a
s.

Im
pa

irm
en

t: 
C

au
se

 o
f 

Im
pa

irm
en

t
Ba

si
s 

fo
r I

m
pa

irm
en

t
N

on
po

in
t S

ou
rc

e 
Re

du
ct

io
n 

Ta
rg

et
Re

du
ct

io
n 

fro
m

 C
rit

ic
al

 A
re

a
Ta

rg
et

 
At

ta
in

ab
le

?

W
at

er
sh

ed
-W

id
e 

Re
du

ct
io

n 
Ta

rg
et

s

W
at

er
 Q

ua
lit

y/
Aq

ua
tic

 L
ife

:
Ph

os
ph

or
us

 
in

 U
pp

er
 

So
ut

h 
Br

an
ch

 
Ki

sh
w

au
ke

e 
Ri

ve
r

73
,2

49
 lb

s/
yr

 o
f 

ph
os

ph
or

us
 lo

ad
in

g 
ba

se
d 

on
 S

TE
PL

 m
od

el
 

lo
ad

in
g;

 0
.2

81
 m

g/
l o

f 
to

ta
l p

ho
sp

ho
ru

s 
ba

se
d 

N
PS

 s
ha

re
 o

f a
ve

ra
ge

 
w

at
er

 q
ua

lit
y 

sa
m

pl
es

>7
4.

2%
 o

r 5
4,

35
1 

lb
s/

yr
 re

du
ct

io
n 

in
 

ph
os

ph
or

us
 lo

ad
in

g 
to

 a
ch

ie
ve

 0
.0

72
5 

m
g/

l t
ot

al
 p

ho
sp

ho
ru

s 
U

SE
PA

 n
um

er
ic

 
cr

ite
ria

 fo
r s

tre
am

s 
in

 
Ec

or
eg

io
n 

VI

8,
17

4 
lb

s/
yr

 o
r 1

5%
 re

du
ct

io
n 

fro
m

 c
rit

ic
al

 a
gr

ic
ul

tu
ra

l l
an

d

38
7 

lb
s/

yr
 o

r 1
%

 re
du

ct
io

n 
fro

m
 c

rit
ic

al
 d

et
en

tio
n 

ba
si

n 
re

tro
fit

s

14
2 

lb
s/

yr
 o

r <
1%

 re
du

ct
io

n 
fro

m
 c

rit
ic

al
 w

et
la

nd
 re

st
or

at
io

ns

4,
01

8 
lb

s/
yr

 o
r 7

%
 re

du
ct

io
n 

fro
m

 c
rit

ic
al

 s
tre

am
 &

 ri
pa

ria
n 

ar
ea

 
re

ac
he

s

20
5 

lb
s/

yr
 o

r 1
%

 re
du

ct
io

n 
fro

m
 o

th
er

 m
an

ag
em

en
t m

ea
su

re
s

TO
TA

L
12

,9
26

 lb
s/

yr
 o

r 2
4%

 to
ta

l p
ho

sp
ho

ru
s 

re
du

ct
io

n 
fro

m
 a

ll 
C

rit
ic

al
 A

re
as

N
o

W
at

er
 Q

ua
lit

y/
Aq

ua
tic

 L
ife

:
N

itr
og

en
 in

 U
pp

er
 

So
ut

h 
Br

an
ch

 
Ki

sh
w

au
ke

e 
Ri

ve
r

35
6,

38
5 

lb
s/

yr
 o

f t
ot

al
 

ni
tro

ge
n 

lo
ad

in
g 

ba
se

d 
on

 S
TE

PL
 m

od
el

 
lo

ad
in

g;
 5

.0
40

 m
g/

l o
f 

to
ta

l n
itr

og
en

 b
as

ed
 o

n 
N

PS
 s

ha
re

 o
f a

ve
ra

ge
 

w
at

er
 q

ua
lit

y 
re

su
lts

>5
1.

2%
 o

r 1
82

,4
69

 
lb

s/
yr

 re
du

ct
io

n 
in

 
ni

tr
og

en
 lo

ad
in

g 
to

 
ac

hi
ev

e 
2.

46
1 

m
g/

l 
to

ta
l n

itr
og

en
 U

SE
PA

 
nu

m
er

ic
 c

rit
er

ia
 fo

r 
st

re
am

s 
in

 E
co

re
gi

on
 

VI

18
,1

65
 lb

s/
yr

 o
r 1

0%
 re

du
ct

io
n 

fro
m

 c
rit

ic
al

 a
gr

ic
ul

tu
ra

l l
an

d

1,
63

6 
lb

s/
yr

 o
r 1

%
 re

du
ct

io
n 

fro
m

 c
rit

ic
al

 d
et

en
tio

n 
ba

si
n 

re
tro

fit
s

85
7 

lb
s/

yr
 o

r <
1%

 re
du

ct
io

n 
fro

m
 c

rit
ic

al
 w

et
la

nd
 re

st
or

at
io

ns

15
,9

40
 lb

s/
yr

 o
r 9

%
 re

du
ct

io
n 

fro
m

 c
rit

ic
al

 s
tre

am
 &

 ri
pa

ria
n 

ar
ea

 
re

ac
he

s

70
5 

lb
s/

yr
 o

r <
1%

 re
du

ct
io

n 
fro

m
 o

th
er

 m
an

ag
em

en
t m

ea
su

re
s

TO
TA

L
37

,3
03

 lb
s/

yr
 o

r 2
0%

 to
ta

l n
itr

og
en

 re
du

ct
io

n 
fro

m
 a

ll 
C

rit
ic

al
 

Ar
ea

s
N

o

W
at

er
 Q

ua
lit

y/
Aq

ua
tic

 L
ife

:
To

ta
l s

us
pe

nd
ed

 
so

lid
s 

(s
ed

im
en

t) 
in

 U
pp

er
 

So
ut

h 
Br

an
ch

 
Ki

sh
w

au
ke

e 
Ri

ve
r

33
,7

10
 to

ns
/y

r o
f 

se
di

m
en

t l
oa

di
ng

 b
as

ed
 

on
 S

TE
PL

 m
od

el
; 1

9.
1 

m
g/

l o
f t

ot
al

 s
us

pe
nd

ed
 

so
lid

s 
ba

se
d 

on
 N

PS
 

sh
ar

e 
of

 a
ve

ra
ge

 w
at

er
 

qu
al

ity
 re

su
lts

>6
.0

%
 o

r 2
,0

23
 to

ns
/y

r 
re

du
ct

io
n 

in
 s

ed
im

en
t 

lo
ad

in
g 

to
 a

ch
ie

ve
 1

9 
m

g/
l t

ot
al

 s
us

pe
nd

ed
 

so
lid

s 
ba

se
d 

on
 U

SG
S 

nu
m

er
ic

 c
rit

er
ia

 in
 

G
re

at
 L

ak
es

 R
eg

io
n

3,
51

8 
to

ns
/y

r o
r 1

74
%

 re
du

ct
io

n 
fro

m
 c

rit
ic

al
 a

gr
ic

ul
tu

ra
l l

an
d

25
8 

to
ns

/y
r o

r 1
3%

 re
du

ct
io

n 
fro

m
 c

rit
ic

al
 d

et
en

tio
n 

ba
si

n 
re

tro
fit

s

10
6 

to
ns

/y
r o

r 5
%

 re
du

ct
io

n 
fro

m
 c

rit
ic

al
 w

et
la

nd
 re

st
or

at
io

ns

3,
68

5 
to

ns
/y

r o
r 1

82
%

 re
du

ct
io

n 
fro

m
 c

rit
ic

al
 s

tre
am

 &
 ri

pa
ria

n 
ar

ea
 re

ac
he

s

63
 to

ns
/y

r o
r 3

%
 re

du
ct

io
n 

fro
m

 o
th

er
 m

an
ag

em
en

t m
ea

su
re

s

TO
TA

L
7,

63
0 

to
ns

/y
r o

r 3
77

%
 s

ed
im

en
t r

ed
uc

tio
n 

fro
m

 a
ll 

C
rit

ic
al

 A
re

as
 

Ye
s



1715.0 Causes/Sources of Impairment & Reduction Targets

Im
pa

irm
en

t: 
C

au
se

 o
f 

Im
pa

irm
en

t
Ba

si
s 

fo
r I

m
pa

irm
en

t
N

on
po

in
t S

ou
rc

e 
Re

du
ct

io
n 

Ta
rg

et
Re

du
ct

io
n 

fro
m

 C
rit

ic
al

 A
re

a
Ta

rg
et

 A
tta

in
ab

le
?

H
ab

ita
t D

eg
ra

da
tio

n:
 

In
va

si
ve

/n
on

-n
at

iv
e 

pl
an

t 
sp

ec
ie

s 
in

 ri
pa

ria
n 

ar
ea

s 
an

d 
lo

ss
 a

nd
 fr

ag
m

en
ta

tio
n 

of
 o

pe
n 

sp
ac

e/
na

tu
ra

l 
ha

bi
ta

t

29
9,

51
5 

lf 
of

 ri
pa

ria
n 

ar
ea

s 
ar

e 
cu

rre
nt

ly
 in

 p
oo

r 
co

nd
iti

on

14
9,

75
6 

lin
ea

r f
ee

t o
r 5

0%
 

of
 ri

pa
ria

n 
ar

ea
s 

ec
ol

og
ic

al
ly

 
re

st
or

ed

21
5,

99
5 

lf 
or

 7
2%

 o
f r

ip
ar

ia
n 

ar
ea

s 
re

st
or

ed
 a

lo
ng

 c
rit

ic
al

 ri
pa

ria
n 

ar
ea

s

Ye
s

H
yd

ro
m

od
ifi

ca
tio

n 
an

d 
Fl

ow
 

C
ha

ng
es

In
cr

ea
se

 in
 fl

ow
 a

nd
 c

ha
nn

el
 

vo
lu

m
es

; 2
4,

16
4 

ac
re

s 
(9

4%
) 

of
 w

et
la

nd
s 

lo
st

 s
in

ce
 p

re
-

se
ttl

em
en

t

10
 c

rit
ic

al
 w

et
la

nd
s 

re
st

or
ed

 a
cc

ou
nt

in
g 

fo
r 3

78
 

ac
re

s

37
8 

cr
iti

ca
l w

et
la

nd
 a

cr
es

 re
st

or
ed

Ye
s

O
ve

rb
an

k 
Fl

oo
di

ng
8 

ov
er

ba
nk

 fl
oo

di
ng

 fl
oo

d 
pr

ob
le

m
 a

re
as

8 
or

 1
00

%
 s

tru
ct

ur
al

 fl
oo

d 
pr

ob
le

m
 a

re
as

 a
dd

re
ss

ed
N

ot
 A

pp
lic

ab
le

*
Ye

s



Upper South Branch Kishwaukee River Watershed Improvement Plan172

This page intentionally left blank.


