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LOWER KICKAPOO WATERSHED

CASWELL HOLLOW CREEK
Caswell Hollow Creek joins the Kickapoo at Gays Mills as seen in Figure E1.

Figure E1 — Caswell Hollow Creek

1185100 UNNAMED (CASWELL HOLLOW CREEK)
This creek is a tributary to the Kickapoo River. One site has been monitored by the WDNR and VSN
since 2000.

10033396 Caswell Hollow Creek

This site near the headwaters of the creek and was monitored by the VSN as a WAV site. Data was only
taken once per day and therefore cannot be as a mean value use to determine fish and aquatic habitat
classification. However the maximum value of 15.5 °C was much below the instantaneous limit of 25
°C.



Table E1 — Temperature Data Summary for Station Caswell Hollow

Average 11.1 Average n

Max Daily Mean 15.5 Average Standard 3.7
Deviation

Average Daily Mean | 11.1 Daily Maximum n 5

Summer Average 15.5 Summer n 1

Summer Maximum 15.5 Summer Std. Dev.

July Average 15.5 July n 1

July Maximum 15.5 July Std. Dev.

Temperature vs Time per Station
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Figure E2 — Temperature Data Summary for Station Caswell Hollow

Core data is shown in Table E2 and Figure E3. Hourly data is required to make a conclusive
determination on DO impairment which was not met by this data set, however the 5 DO data points had a
high average of 10.8 mg/L and the minimum value was 10.0 mg/L all indicating no DO impairment. pH
values did not indicate impairment.

Table E2 — Core Data Summary for Station Caswell Creek

Count Average Median Mode Maximum Minimum Std.

n Dev.

Dissolved Oxygen (mg/L) 5 10.8 11.0 11.0 11.0 10.0 0.4

% Saturation of Dissolved 5 116.4 123.8 129.0 98.8 13.4
Oxygen

Stream Flow (cfs) 5 3.25 3.06 4.6 1.89 1.0
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Figure E3 — DO Data for Station Caswell Creek

HALLS BRANCH
Halls Branch joins the Kickapoo south of Bell Center as seen in Figure E4.

Figure E4 — Halls Branch

1184300 HALLS BRANCH

Halls Branch flows for five miles before reaching the Kickapoo River near Bell Center. Halls Creek is a
Class III trout stream for two miles from its mouth up to Zintz Road and Class II upstream of Zintz Road
for three miles.



10012461 Halls Branch 100 Yds Upstream From Zintz Rd.

This station has been monitored by the VSN from 2000 to 2011 for temperature, core and
macroinvertebrate parameters. Starting in 2006 the temperature data was collected by a thermistor. The
maximum daily mean of 21.0 °C was under the cold stream limit of 22 °C. In addition the summer
maximum of 23.5 °C was also under the instantaneous maximum of 25 °C for cold streams.

Table E3 — Temperature Data Summary for Halls Branch Creek

Average 10.4 Average n 29570
Max Daily Mean 21.0 Average Standard 6.3
Deviation

Average Daily Mean 10.4 Daily Maximum n 1278
Summer Average 17.0 Summer n 8852
Summer Maximum 23.5 Summer Std. Dev. 2.5
July Average 17.6 July n 2987
July Maximum 23.5 July Std. Dev. 2.5

Temperature vs Time per Station
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Figure E5 — Temperature Data Summary for Halls Branch Creek

Core data is shown in Tables E4 and Figures E6 and E7. Hourly data is required to make a conclusive
determination on DO impairment which is not met by this data set. The 88 DO data points had a high
average of 12.1 mg/L indicating no DO impairment. The minimum value was 7.7 mg/L, also above but
close to the 7.0 gm/L impairment level during spawning. The pH values did not indicate impairment.




Table E4 — Core Data Summary for Halls Branch Creek

Count Average Median Mode Maximum Minimum Std.
n Dev.
Dissolved Oxygen (mg/L) 88 12.1 12.0 12.0 17.0 7.7 2.5
% Saturation of Dissolved 88 112.0 109.4 97.4 172.2 77.1 20.7
Oxygen
pH Field 75 8.1 8.0 8.0 8.5 7.5 0.2
Stream Flow (cfs) 66 9.36 8.43 11.2 22.52 1.53 4.8
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Figure E6 — DO Data for Halls Branch Creek
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Figure E7 — pH Data for Halls Branch Creek

Turbidity values as seen in Table E5 were mostly below 10 NTU, indicating good water clarity however 7

samples were 11-20 NTU, 21-50 NTU, greater than 100 NTU. The high turbidity events were likely
attributed to elevated sediment or nutrients.

Table ES — Turbidity Data Summary for Halls Branch Creek
0-10 NTU 11-20 NTU 21-50 NTU 51-100 NTU >100 NTU

Turbidity Field 67 7 5 0 2



SAND CREEK BRANCH
Sand creek meets the Kickapoo at Bell Center as seen in Figure 8.
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Figure E8 — Sand Creek

5033058 UNNAMED TRIBUTARY TO SAND CREEK
This waterbody is located midway down Sand Creek. Only one site was monitored by the WDNR or
VSN since 2000.

10028740 Sand Creek tributary [44]

This station is near the mouth of the tributary. Ammonia levels did not demonstrate toxicity. Nitrate and
nitrite levels were not over the 10 mg/L limit for drinking water and within the 1-2 mg/L range indicating
typical levels for the sub-ecoregion and under the EPA 0.5 mg/L aggregate value for the ecoregion. TP
levels exceed the 0.033 mg/L EPA aggregate value but did not exceed the WDNR impairment levels.



Table E6 — Nutrient Data for Station 10028740

Count Average Median Mode Maximum Minimum Std.
n Dev.
Dissolved Ammonia (mg/L) 6 ND ND ND ND ND
Dissolved Nitrate/Nitrite (mg/L) 6 1.2 1.1 1.1 1.2 1.1 0.04
Total Kjeldahl Nitrogen (mg/L) 6 0.03 0.00 0.00 0.16 0.00 0.07
Total Dissolved Phosphorous 6 0.018 ND ND 0.023 0.013 0.004
(mg/L)
Total Phosphorous (mg/L) 6 0.023 0.023  0.025 0.026 0.019 0.003
Station Nitrogen
| . -
0.15 . 1'20
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O 116 - Total Kjeldahl Nitrogen (mg/L)
0.05 O
D O O 114 [ Mitrates and Mitrites {rnedL)
0.00 '—H o L o o o 1.12
5/20/08  6/23/08  7/16/08  8/12/08  10/14/08  9/16/08
Date

Figure E9 — Nitrogen Data for Station 10028740
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Figure E10 — Phosphorous Data for Station 10028740

1184900 UNNAMED (TRIBUTARY TO SAND CREEK)
This site is a tributary to Sand Creek. One site was monitored by the WDNR and VSN since 2000.

121074 Sand Creek. Unnamed Trib To - Unnamed Trib To Sand Creek
The ammonia levels did not demonstrate toxicity. Nitrate and nitrite levels were not over the 10 mg/L
limit for drinking water. They were within the 1-2 mg/L range indicating typical levels for the sub-
ecoregion and over the EPA 0.5 mg/L aggregate value for the ecoregion. One TP level exceeded the 0.033
mg/L EPA aggregate value but both did not exceed the WDNR impairment levels.



Table E7 — Nutrient Data for Station 121074

Date/Time Dissolved Dissolved Total Total Total
Ammonia Nitrate/Nitrite Kjeldahl Phosphorous Phosphorous
(mg/L) (mg/L) Nitrogen Dissolved Unfiltered
(mg/L) (mg/L) (mg/L)
Jun 20, 2003 12:00 AM 0.016 1.25 0 0.021 0.024
Sep 17,2003 12:00 AM ND 1.61 0.18 0.029 0.034

The IBI data rates as a “good” condition gradient for cold streams. The HBIs and FBI also showed a
“very good” water quality rating and a “slight possible” degree of organic pollution. The diversity index
was high and richness values indicated a good range of aquatic life.

Table E8 — Macroinvertebrate Data for Station 121074

Date/Time Hilsenhoff Hilsenhoff Indexof Family Shannon Species Genera
Biotic Biotic Biotic Biotic  Diversity  Richness  Richness
Index Std Index Integrity Index Index
Max-10
Sep 16,2004 12:00 AM 3.6 3.5 7.1 4.1 3.3 22 20

1184800 SAND CREEK

Sand Creek flows for five miles before reaching the Kickapoo River in Bell Center. Sand Creek is not a
classified trout stream. Four stations were monitored on Sand Creek by the WDNR and VSN since 2000.

10032079 Sand Creek - Li-70

This site is near the headwaters of the creek. This site was monitored by VSN for a thermistor program
partnership with the WDNR to ground truth temperature modeling data in the watershed. As seen in
Table E9 and Figure E11 the daily mean max of 12.0 °C and summer maximum of 16.9 °C indicate that
the tributary would be considered a cold stream.

Table E9 — Temperature Data Summary for 10032079 Sand Creek

Average 10.1 Average n 8394
Max Daily Mean 12.0 Average Standard 1.0
Deviation
Average Daily Mean 10.1 Daily Maximum n 176
Summer Average 10.5 Summer n 4415
Summer Maximum 16.9 Summer Std. Dev. 0.9
July Average 10.6 July n 1487
July Maximum 16.9 July Std. Dev. 0.9




Temperature vs Time per Station
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Figure E11 — Temperature Data Summary for 10032079 Sand Creek

12/1/10

Although not conclusive, the core data in Table E10 did not show degradation in DO levels. Turbidity

and pH show no indication of impairment or degradation.

Table E10 — Core Data for Station 10032079 Sand Creek

Date/Time Dissolved Oxygen Field Calculated % pH Turbidity
(mg/L) Saturation (NTU)
May 14,2010 12:45PM  10.21 93.2 7.57 <10
Jul 14,2010 4:00 PM 11.62 119.9 7.71 <10
Nov §, 2010 2:45 PM 10.28 93.0 7.75 <10
10032080 Sand Creek Unnamed Tributary - 20 ft upstream of confluence

with Sand Creek

This site was monitored by VSN for a thermistor program partnership with the WDNR to ground truth
temperature modeling data in the watershed. As seen in Table E11 and Figure E12 the daily mean

maximum of 12.6 °C and summer maximum of 21.8 °C indicate that the tributary would be considered a

cold stream.

Table E11 — Temperature Data Summary for 10032080 Sand Creek

Average 12.8 Average n 8400
Max Daily Mean 19.1 Average Standard 2.6
Deviation

Average Daily Mean 12.7 Daily Maximum n 176
Summer Average 14.2 Summer n 4417
Summer Maximum 21.8 Summer Std. Dev. 2.2
July Average 14.9 July n 1489
July Maximum 21.8 July Std. Dev. 23




Temperature vs Time per Station
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Figure E12 — Temperature Data Summary for 10032080 Sand Creek

Although not conclusive, the core data in Table E12 did not show degradation in DO levels. Turbidity
and pH show no indication of impairment or degradation.

Table E12 — Core Data for Station 10032080 Sand Creek

Date/Time Dissolved Oxygen Field (mg/L) Calculated % Saturation pH Turbidity (NTU)
May 14,2010 1:15PM  9.42 86.6 7.51 <10
Jul 14, 2010 3:35 PM 12.38 113.8 7.49 <10
Nov 5, 2010 3:45 PM 11.22 95.0 7.89 <10
116079 Sand Creek - Sand Creek

This station is near the head waters of the creek. The IBI data rates “good” condition gradient. The HBI
and FBI show “good” water quality rating and “some probable” degree of organic pollution. The diversity
index was high and the richness values indicated a good range of aquatic life.

Table E13 — Macroinvertebrate Data for Station 116079 Sand Creek

Date/Time Hilsenhoff Hilsenhoff Index of Family Shannon Species  Genera
Biotic Biotic Biotic Biotic Diversity Richness Richness
Index Std Index Integrity Index Index
Max-10
Sep 16, 2004 12:00 AM 43 4.5 4.5 52 35 27 23
10009082 Sand Creek #3- 300 Meters Downstream Of Bill Drive Bridge On

Dave Rasen Property
This site is midway down the creek. The IBI data rates as an “excellent” condition gradient. The HBI and
HBI-10 show an “excellent” water quality rating and an “unlikely” degree of organic pollution. The FBI
was just missing the “excellent” designation and was in the “very good” rating. The diversity index was
mid-range and the richness values indicated a good range of aquatic life.
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Table E14 — Macroinvertebrate Data for Station 10009082 Sand Creek

Date/Time Hilsenhoff Hilsenhoff Indexof Family Shannon Species Genera
Biotic Biotic Biotic Biotic  Diversity = Richness  Richness
Index Std Index Integrity Index Index
Max-10
Oct 18,2001 12:00 AM 3.6 33 8.6 3.8 2.5 14 13

CROW HOLLOW CREEK BRANCH
Crow Hollow Creek meets with the Kickapoo at Haney as seen in Figure E13.

i

’

\ Farm Service Age

© 2011 Google % 2 nk:ﬂd.(; Ogle ‘earth
I - "y " -.

Eyeall 31414 ft
Figure E13 — Crow Hollow

5033568 UNNAMED (UNNAMED TRIBUTARY OF CROW HOLLOW CREEK)
This creek is a tributary to Crow Hollow midway down Crow Hollow Creek. This waterbody has only
one station monitored by the WDNR or VSN since 2000.

10032074 Crow Hollow Creek Unnamed Tributary - 180 ft upstream from
the confluence with Crow Hollow

This site was monitored by VSN for the thermistor program partnership with the WDNR to ground truth

temperature modeling data in the watershed. As seen in Table E15 and Figure E14 the daily mean

maximum of 15.7 °C and summer maximum of 18.7 °C indicate that this tributary could be considered a

cold stream.
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Table E15 — Temperature Data Summary for Station 10032074

Average 11.3 Average n 8405
Max Daily Mean 15.7 Average Standard 2.0
Deviation
Average Daily Mean 11.3 Daily Maximum n 176
Summer Average 12.1 Summer n 4414
Summer Maximum 18.7 Summer Std. Dev. 1.9
July Average 12.1 July n 1487
July Maximum 18.7 July Std. Dev. 2.0

Temperature vs Time per Station
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Figure E14 — Temperature Data Summary for Station 10032074

Although not conclusive, the core data in Table E16 did not show degradation in DO levels. Turbidity
and pH show no indication of impairment or degradation.

Table E16 — Core Data for Middle Bear Creek

Date/Time Dissolved Oxygen Field Calculated % pH Turbidity Field
(mg/L) Saturation Field (NTU)
May 14,2010 11:15 AM  10.22 96.1 7.61 <10
Jul 14, 2010 4:35 PM 10.68 110.9 8 <10
Nov §, 2010 2:00 PM 11.92 98.4 8.23 <10

1184000 UNNAMED WATER BoDY (CROW HOLLOW CREEK)

Crow Hollow Creek flows for 4.2 miles before reaching the Kickapoo River near Bell Center. Crow
Hollow Creek is a Class I trout stream for its entire length.
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10032075

Crow Hollow Creek Unnamed Tributary - 170 ft south of the
intersection of crow hollow lane and Cty s
This station is near the mouth of the creek. This site was monitored by VSN for the thermistor program
partnership with the WDNR to ground truth temperature modeling data in the watershed. As seen in
Table E17 and Figure E15 the daily mean maximum of 12.6 °C and summer maximum of 18.7 °C
indicate that the tributary would be considered a cold stream.

Table E17 — Temperature Data Summary for Station 10032075 Crow Hollow Creek

Average 10.3 N 8397
Max Daily Mean 12.6 Std. Dev. 1.0
Average Daily Mean 10.2

Summer Average 10.6 Summer n 4416
Summer Maximum 18.7 Summer Std. Dev. 0.8
July Average 10.7 July n 1488
July Maximum 18.7 July Std. Dev. 0.9

EN]
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Temperature (Celcius)

Temperature vs Time per Station
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Figure E15 — Temperature Data Summary for Station 10032075 Crow Hollow Creek

Although not conclusive, the core data in Table E did not show degradation in DO levels. Turbidity and
pH show no indication of impairment or degradation.
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Table E18 — Core Data for Station 10032075 Crow Hollow Creek

Date/Time Dissolved Oxygen Field Calculated % pH Turbidity
(mg/L) Saturation (NTU)
May 14,2010 12:00 PM  10.11 91.2 7.3 <10
Jul 14,2010 5:00 PM 11.65 108.6 7.52 <10
Nov 5, 2010 2:30 PM 11.57 100.8 7.98 <10
10030406 Unnamed (Crow Hollow) Creek south of Crow Hollow Lane

between Strawberry and Chamberlain
This station is also near the mouth of the stream. Although not conclusive, the core data in Table E19 did
not show impairment in DO levels however the percentage saturation data shows that the water was not
fully saturated. Turbidity and pH show no indication of impairment or degradation.

Table E19 — Core Data for 10030406 Crow Hollow

Date/Time Temperature Dissolved Calculated % pH  Turbidity Stream
Field (°C) Oxygen Field Saturation (NTU) Flow — cfs
(mg/L)
May 21, 2005 10:00 AM 12 10 79.5 8 <10 4
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CITRON CREEK BRANCH
Citron Creek Branch joins the Kickapoo near Stueben as seen in Figure E16.
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Figure E16 — Citron Creek

1183200 CITRON CREEK

Citron Creek flows for 4.6 miles before reaching the Kickapoo River near Steuben. Citron Creek is a
Class III trout stream for its entire length. Only one station has been monitored by the WNDR and VSN
since 2000.

10009025 Citron Creek #1-Bridge On Cty. E

This station is nearer the mouth of the creek and was monitored by the WDNR. The IBI data rates as an
“excellent” condition gradient for cold streams. The HBI and FBI also showed an “excellent” water
quality rating and an “unlikley” degree of organic pollution. The diversity index was low and richness
values indicated were also low.

Table E20 — Macroinvertebrate Data for Station Citron Creek

Date/Time Hilsenhoff = Hilsenhoff  Indexof Family  Shannon Species Genera
Biotic Biotic Biotic Biotic Diversity  Richness Richness
Index Std  Index Max- Integrity Index Index
10
Oct 18,2001 12:00 AM 2.6 3 8.2 2.7 1.6 9 9
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PLUM CREEK BRANCH
Plum Creek meets with the Kickapoo between Stueben and Wauzeka as seen in Figure E17.
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Figure E17 — Plum Creek

1182700 PLUM CREEK

Plum Creek flows 5.2 miles before reaching the Kickapoo River near Wauzeka. Plum Creek is a Class |
trout stream for its entire length and an Exceptional Resource Water. Two stations have been monitored
by the WDNR and VSN since 2000.

10009632 Plum Creek #3a

This station lies in the midrange of the creek and was monitored by the WDNR. The IBI data rates an
“excellent” condition gradient for cold streams. The HBI and FBI also showed an “excellent” water
quality rating and an “unlikely” degree of organic pollution. The diversity index was high and richness
values indicated a good range of aquatic life.

Table E21 — Macroinvertebrate Data for Station 10009007 Billings Creek

Date/Time Hilsenhoff  Hilsenhoff Index of Family Shannon Species Genera
Biotic Biotic Biotic Biotic Diversity  Richness Richness
Index Index Max- Integrity Index Index
Std 10
Oct 19,2000 12:00 AM 3 3.1 8.5 34 3.5 23 20
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123028 Plum Creek at Plum Creek Rd.

This station is located nearer the mouth of the creek. Monitoring has been performed by the WDNR.
Although insufficient data is available to make a conclusive determination, the data indicates no
degradation in pH or turbidity levels.

Table E22 — Temperature and Core Data for Station 123028 Plum Creek

Date/Time Temperature Field (°C) pH  Turbidity (NTU)
Oct 19,2000 12:220 PM  11.1 7.7 8.8

The ammonia level did not demonstrate toxicity. Nitrate and nitrite levels were elevated. They were not
over the 10 mg/L limit for drinking water. They exceed the 1-2 mg/L range indicating typical levels for
the sub-ecoregion and the EPA 0.5 mg/L aggregate value for the ecoregion. The TP level exceeded the
0.033 mg/L EPA aggregate value but did not exceed the WDNR impairment levels.

Table E23 — Nutrient Data for Station 123028 Plum Creek

Date/Time Dissolved Dissolved Total Total Ortho P
Ammonia Nitrate/Nitrite Kjeldahl Phosphorous Dissolved
(mg/L) (mg/L) Nitrogen Unfiltered (mg/L) (mg/L)
(mg/L)
Oct 19,2000 12:20 PM *0.012 2.08 0 0.038 0.019

There is not enough coliform data to determine impairment therefore comparison of the value against the
limit for full contact recreation of 126 cfu/100 mL for a fraction of the geometric mean is not possible.
As such the single maximum of 235 cfu/100 mL would apply. The value of 130 cfu/100mL did not
exceed this limit.

Table E24 — Bacteriological Data for Station 123028 Plum Creek
Date/Time Fecal Coliform (cfu/100mL)

Oct 19,2000 12:20 PM 130

Calcium and Magnesium were indicative of water hardness which has an impact on ammonia toxicity. At
hardness levels around 297 mg/L toxic ammonia levels were at the lowest value.

Table E25 — Bacteriological Data for Station 123028 Plum Creek

Date/Time Calcium Magnesium
(mg/L) (mg/L)
Oct 19,2000 12:20 PM 66 32
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LOWER KICKAPOO RIVER
The Lower Kickapoo River includes the entire length from Gays Mills to the Wisconsin River as seen in
Figure E18.
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Figure E18 — Lower Kickapoo River

10032018 Kickapoo River E of STH 131 and Docs Lane intscn

This station is located south of Haney. The data was collected by VSN through the WAV program.
Temperature data was only recorded once per day and therefore no daily means could be used. As seen in
Table E26 and Figure E19 the maximum temperature was of 20.0°C which was below the maximum
instantaneous temperature for cold streams of 25°C.

18



Table E26 — Temperature Data Summary for Station 10032018 Kickapoo River

Average 14.4 Average n

Max Daily Mean 20.0 Average Standard 6.5
Deviation

Average Daily Mean 14.4 Daily Maximum n 6

Summer Average 19.6 Summer n

Summer Maximum 20.0 Summer Std. Dev. 0.6

July Average 20.0 July n 1

July Maximum 20.0 July Std. Dev.

Temperature vs Time per Station
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Figure E19 — Temperature Data Summary for Station 10032018 Kickapoo River

Although not conclusive the core data in Table E28 did not show impairment of DO and pH levels, except
for the July 2009 sample with a percent saturation of 63.8. Also, pH data shows no indication of
impairment or degradation.

Table E27 — Core Data for Station 10032018 Kickapoo River

Count Average Median Mode Maximum Minimum Std.
n Dev.
Dissolved Oxygen (mg/L) 6 10.1 10.0 10.0 13.5 7.5 2.1
% Saturation of Dissolved 6 93.8 97.9 106.2 63.8 15.7
Oxygen
pH Field 6 7.9 7.0 7.0 8.0 7.8 0.1
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Station Dissolved Oxygen
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Figure E20 — DO Data for Station 10032018 Kickapoo River
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Figure E21 — pH Data for Station 10032018 Kickapoo River

Turbidity data showed good transparency of the River except for the value of 21-50 NTU which was
likely a result of high sediment levels.

Table E38 — Turbidity Data for Station 10032018 Kickapoo River

0-10 NTU 11-20 NTU 21-50 NTU 51-100 NTU >100 NTU
Turbidity Field 5 0 1 0 0
10032017 Kickapoo River 0.25 mi E of STH 131 and Haney Valley Rd intscn,
at bridge

This station is located at Haney Valley Road. The data was collected by VSN through the WAV
program. Temperature data was only recorded once per day and therefore no daily means could be used.
As seen in Table E30 and Figure E22 the maximum temperature was of 28.0°C which exceeded the
maximum instantaneous temperature for cold streams of 25°C.
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Table E29 — Temperature Data Summary for Station 10032017 Kickapoo River

Average 20.3 Average n 7
Max Value 28.0 Average Standard Deviation 5.2
Average Daily Max 20.3 Daily Maximum n 7
Summer Average 24.2 Summer n 4
Summer Maximum 28.0 Summer Std. Dev. 2.7
July Average 24.7 July n 3
July Maximum 28.0 July Std. Dev. 3.1
Temperature vs Time per Station
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Figure E22 — Temperature Data Summary for Station 10032017 Kickapoo River
Although not conclusive the core data in Table E30 did not show impairment of DO and pH levels.
Table E30 — Core Data for Station 10032017 Kickapoo River
Count Average Median Mode Maximum Minimum Std.
n Dev.
Dissolved Oxygen (mg/L) 6 8.8 8.8 8.0 10.0 8.0 0.8
% Saturation of Dissolved 6 953 93.6 121.0 81.2 14.0
Oxygen
pH Field 6 7.8 7.0 7.0 8.2 7.3 0.3

21




Station Dissolved Oxygen
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Figure E23 — DO Data for Station 10032017 Kickapoo River
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Figure E24 — pH Data for Station 10032017 Kickapoo River

Turbidity data showed poor transparency of the river with only 1 in 6 measurements in the 0-10 NTU
range. This was likely a result of high sediment levels.

Table E31 — Turbidity Data for Station 10032017 Kickapoo River
0-10 NTU 11-20 NTU 21-50 NTU 51-100 NTU >100 NTU

Turbidity Field 1 1 2 2 0

The bacteriological data shows impact from human activity. E.Coli levels were below the maximum
recreational WDNR limit of 400 cfu/100 mL but were definitely elevated.

Table E32 — Bacteriological Data for Station 10032017 Kickapoo River

Date/Time E.coli mtec (cfu/100mL) Heter. Plate Count (cfu/100mL)
Jul 18, 2007 3:35 PM 150 40000
123017 Kickapoo River at Bridge Street

Station 123017, Kickapoo River at Bridge Street in Stueben is a well monitored site. Sampling has been
performed by the WDNR for temperature, DO, pH, turbidity, conductivity, nutrients and bacteria.
Temperature data has been collected once a month since 2005, totaling 122 data points summarized
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below. Temperature data was only recorded once per day and therefore no daily means could be used. As
seen in Table E33 and Figure E25 the maximum temperature was of 25.0°C which meets the maximum
instantaneous temperature for cold streams.

Table E33 — Temperature Data Summary 2005-2011, Station 123017 — Kickapoo River at Bridge Street

Average 11.6 Average n 122
Max Value 25.0 Average Std. Dev. 7.7
Average Daily Max 11.6 Daily Maximum n 122
Summer Average 20.6 Summer n 32
Summer Maximum 25.0 Summer Std. Dev. 2.2
July Average 21.3 July n 11
July Maximum 24.0 July Std. Dev. 1.3
Temperature vs Time per Station
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Figure E25 — Temperature Data Summary 2005-2011, Station 123017 — Kickapoo River at Bridge Street

Over 100 analyses have occurred for DO, pH, conductivity and turbidity at station 123017. Table E35
below shows the data summaries for this data. DO levels average 10.9 mg/L which did not indicate
impairment however there were a few data points that were near a concerning low range of 7 mg/L.
Other data indicates that the Kickapoo River has substantial drops in water quality during storm events.
Similar results were seen with pH were in general no impairment was indicated.

Table E34 — Core Data Summary for Station 123017 Kickapoo River

Count Average Median Mode
n

Dissolved Oxygen (mg/L) 119 10.9 10.3 9.4
% Saturation of Dissolved 119 97.0 97.9 99.9
Oxygen

pH Lab 115 8.3 8.3 8.3
pH Field 113 7.9 7.0 7.0
Conductivity (uS) 119 10.9 10.3 9.4
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Maximum Minimum Std.
Dev.

16.1 53 2.5
126.1 54.0 8.6
8.6 7.8 0.1

8.4 6.5 0.3
16.1 5.3 2.5
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e E26 —DO Data Summary for Station 123017 Kickapoo River
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e E27 —pH Data Summary for Station 123017 Kickapoo River

Station Specific Conductivity

'-M;glrwhrﬁﬂr—"--, R ey

12/4/00 1/18/01 1/15/02 6/4/03 £/18/04 4/21/05 10/16/07 4/5/08 1/21/10

Date

Figure E28 — Conductivity Data Summary for Station 123017 Kickapoo River
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Turbidity data showed poor transparency with less than half of the samples in the 0-10 NTU range. This
was likely a result of high sediment levels in the river.
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Table E35 — Turbidity Data for Station 123017 Kickapoo River

0-10 NTU 11-20 NTU 21-50 NTU 51-100 NTU >100 NTU
Turbidity Lab 47 26 29 13 1
Turbidity Field 25 10 15 3 1

Nutrient data indicates that ammonia levels did not demonstrate toxicity except for the single data point of
0.361 mg/L. Nitrate and nitrite levels were quite elevated. They were not over the 10 mg/L limit for
drinking water. They were within the 1-2 mg/L range indicating typical levels for the sub-ecoregion and
exceed the EPA 0.5 mg/L aggregate value for the ecoregion. TP levels were very high exceeding the
0.033 mg/L EPA aggregate value and the WDNR impairment levels.

Table E36 — Nutrient Data Summary for Station 123017 Kickapoo River

Count Average Median Mode Maximum Minimum Std.
n Dev.
Dissolved Ammonia (mg/L) 118 0.041 0.032  0.000 0.361 0.000 0.049
Dissolved Nitrate/Nitrite (mg/L) 118 1.1 1.1 1.3 1.5 0.4 0.24
Total Kjeldahl Nitrogen (mg/L) 118 0.42 0.37 0.00 2.49 0.00 0.33
Total Dissolved Phosphorous 1 0.184 0.000 0.184 0.184
(mg/L)
Total Phosphorous (mg/L) 118 0.134 0.110  0.066 0.781 0.039 0.093
Ortho Phosphorus Dissolved 114 0.042 0.040  0.035 0.086 0.015 0.018
(mg/L)
Station Nitrogen
3.0
2.5 a
2.0 B smmonia (mz/L)
154 O N3+ NO2 (ma/L)
1.0 m
0.5 TKN (mg/L)
0.0 - Stream Flow {cfs)

Date

Figure E29 — Nitrogen Data Summary for Station 123017 Kickapoo River
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Station Phosphorus
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Figure E30 — Phosphorous Data Summary for Station 123017 Kickapoo River

On average, fecal coliform and E.coli levels were at the maximum recreational WDNR limit of 400
cfu/100 mL. The median and mode values for E.coli were in the 60 and 40 range. The average was much
higher at 413 indicating there were severe peaks in the data. The bacteriological data shows impact from
human activity.

Table E37 — Bacteriological Data for Station 10014247 Kickapoo River
Count Average Median Mode Maximum Minimum Std.

n Dev.
Fecal Coliform(cfu/100mL) 104 413 80 0 8100 0 1146
Fecal Strep(cfu/100mL) 5 146 130 320 0 137
E.coli - Coliert(cfu/100mL) 50 366 61 40 5300 2 941
E.coli - Thermo tolerant 48 390 60 10 7400 0 1198
(cfu/100mL)
Station Bacteriological
10000
2 [0 Fecal Coliform {cfu/100mL)
2000 o 1
5000 o . O Fecal Strep (cfu/100mL)
o 0 - E.coli - Coliert (cfu/100mL)
i
I -1 O E.coli - mtec (cfu/100mL)

.5 stream Flow (dfs)

9/13/00 1/15/02  7/1/03 5/24/04 4/12/06 9/18/0% 3/10/09 Z2/16/11

-
Date HPC (cfu/100mL)

Figure E31 — Bacteriological Data Summary for Station 123017 Kickapoo River

The Kickapoo River has high hardness levels as typically seen within the watershed. Trazine was present
however the levels were below the atrazine limit of 3 ug/L. Chloride levels show no sign of degradation.
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Table E38 — Chemical Data Summary for Station 123017 Kickapoo River
Countn Average Median Mode Maximum Minimum Std. Dev.

Total Alkalinity (mg/L) 117 229 238 241 259 0 373
Hardness (mg/L) 22 262 265 266 289 220 17.0
Calcium (mg/L) 13 533 56 56 59 37 6.9
Calcium Recoverable (mg/L) 25 54.5 54 54 60.4 46.6 3.7
Magnesium (mg/L) 13 293 31 31 33 20 4.0
Magnesium Recoverable (mg/L) 25 30.4 30.8 322 34 25.2 23
Triazine (ng/L) 9 0.1 0.1 0 0.2 0 0.07
Chloride (mg/L) 117 7.4 7.3 7.1 14.0 0 1.4

Station Alkalinity and Hardness
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Figure E32 — Chemical Data Summary for Station 123017 Kickapoo River
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Figure E33 — Trazine Data Summary for Station 123017 Kickapoo River
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Station Chloride
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Figure E34 — Chloride Data Summary for Station 123017 Kickapoo River

123074 Kickapoo River at Steuben, WI

This sample was taken at Stueben as a part of the VSN Voyageur journey down the Kickapoo. DO, pH
and turbidity did not show impairment as were higher than the measurements taken earlier that day
upstream.

Table E39 — Temperature and Core Data for Station 123074 Kickapoo River

Date/Time Temperature Dissolved Oxygen Calculated % pH Turbidity Field
Field (°C) Field (mg/L) Saturation Field (NTU)
Sep 30,2010 5:30 PM 149 9.84 973 7.81 20
10032204 Kickapoo River - North Edge of the Kickapoo Wildlife Area

This sample was taken between Stueben and Wauzeka as a part of the VSN Voyageur journey down the
Kickapoo. DO, pH and turbidity values were better than those taken the previous day upstream.

Table E40 — Temperature and Core Data for Station 10032204 Kickapoo River

Date/Time Temperature Dissolved Oxygen Calculated % pH Turibidity
Field (°C) Field (mg/L) Saturation (NTU)
Oct1,2010 1:30 PM 145 10.39 101.9 8.02 154
10017969 Kickapoo -- Landing off State Hwy 60

This site is very near site 10033398. The temperature of 29°C was high for a cold river exceeding the
instantaneous maximum of 25 °C. Turbidity data also indicates poor transparency.

Table E41 — Temperature and Core Data for Station 10017969 Kickapoo River
Date/Time Temperature Field (°C) Turbidity Field (NTU)

Jul 18,2007 2:40 PM 29 18

The E.coli average was above the maximum recreational WDNR limit of 400 cfu/100 mL. The
bacteriological data shows impact from human activity.
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Table E42 — Bacteriological Data for Station 10017969 Kickapoo River
Countn Average Median Maximum Minimum Std. Dev.

E.coli - mtec(cfu/100mL) 3 993 1100 1600 280 666
Hetertrophic Plate Count (cfu/100mL) 3 143667 150000 220000 61000 79689
10033398 Kickapoo River 0.25 mi S of STH 131 and STH 60 intscn, above

bridge crossing at boat landing
This is the last station monitored on the Kickapoo River. Sampling has been performed by VSN for temperature,
DO, pH and turbidity. Temperature data was only recorded once per day and therefore no daily means could
be used. As seen in Table E44 and Figure E34 the maximum temperature was of 26.5°C which meets the
maximum instantaneous temperature for cold streams.

Table E43 — Temperature Data Summary for Station 10033398 Kickapoo River

Average 19.6 Average n

Max Daily Mean 26.5 Average Standard 5.0
Deviation

Average Daily Mean 19.6 Daily Maximum n 5

Summer Average 24.9 Summer n

Summer Maximum 26.5 Summer Std. Dev. 2.3

July Average 26.5 July n 1

July Maximum 26.5 July Std. Dev.

Temperature vs Time per Station
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Figure E35 — Temperature Data Summary for Station 10033398 Kickapoo River

DO levels average 8.6 mg/L which did not indicate impairment nor did the pH value.
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Table E44 — Core Data Summary for Station 123017 Kickapoo River

Count Average Median Mode Maximum Minimum Std.
n Dev.
Dissolved Oxygen (mg/L) 5 8.6 8.5 8.0 9.5 8.0 0.7
% Saturation of Dissolved 5 84.7 88.0 97.6 63.6 12.9
Oxygen
pH Field 5 7.7 7.0 8.1 7.3 0.3
Station Dissolved Oxygen
16 100
12 =l0]
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4 70
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Figure E36 — DO Data Summary for Station 123017 Kickapoo River
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Figure E37 — pH Data Summary for Station 123017 Kickapoo River

Turbidity data indicates poor transparency as no values were in the range of 0-10 NTU. This indicates
sediments issues in the river.

Table E45 — Turbidity Data Summary for Station 123017 Kickapoo River
0-10 NTU 11-20 NTU 21-50 NTU 51-100 NTU >100 NTU

Turbidity Field 0 1 3 0 1

30



